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Summary

Type 2 diabetes mellitus (T2DM) has become a major health
problem worldwide. The St. Vincent declaration emphasized the
urgent need to improve the epidemiological knowledge of this
disease in Europe. Within Europe, research on the link between
socioeconomic position (SEP) and type 2 diabetes is scarce.

The objective of this thesis was to conduct an extensive review of
the current literature on socioeconomic inequalities in type 2
diabetes within European countries, while analyzing the
relationship between, incidence, prevalence and mortality due to
T2DM and SEP. In addition, we also analyzed trends on SEP
inequalities in the prevalence of T2DM in Spain (1983-2006).
Finally, we also assessed the appropriate use of health surveys
with self-reported diagnosis in order to further analyze the relation
between SEP and T2DM.

Different sources of information were used throughout the study.
The systematic review was completed using the PUBMED
database (www.pubmed.com) while the empirical studies used
data of two European projects, the EUROTHINE

(www.eurothine.org), SHARE (www.share-project.org) and the

Spanish National Health Survey (study of trends in SEP
inequalities in T2DM) along with the Catalonia health surveys
(study of validation). The thesis consists of 5 papers that attempt to
respond to the different objectives.

The studies included in this thesis suggest that socio-economic
position (SEP) inequalities affect the incidence, prevalence and
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mortality by T2DM in Europe. These SEP inequalities are partly
explained for body mass index, diet and physical activity.
Moreover, these inequalities seemed to have remained constant or
increased over time. Finally, health interview surveys with self-
reported T2DM seems to be a good instrument to evaluate SEP
inequalities in T2DM.



Resum

La Diabetis Mellitus Tipus 2 (DM2) ha esdevingut un dels principals
problemes de salut a nivell mundial. La declaracié de ST VINCENT
emfatitzava la necessitat i la wurgéncia de millorar-ne el
coneixement epidemiologic a nivell Europeu. Els estudis a nivell
europeu sobre les desigualtats per Posicié Socioecondomica (PSE)
en la DM2 eren forga escassos.

L’objectiu d’aquesta tesi era fer una revisié extensa dels estudis
publicats sobre desigualtats per PSE en la DM2 a Europa, aixi com
analitzar la relacié entre la incidéncia, la prevalencga i la mortalitat
per DM2 i la PSE. Un altre objectiu també era analitzar la
tendencia de les desigualtats per PSE en la prevalenca de DM2 a
Espanya (1983-2006). Finalment, com a objectiu també hi figurava
el valorar I's adequat de les enquestes de salut amb auto -
declaraci6 de DM2 per tal d’avaluar les desigualtats per PSE en la
DM2.

Per tal de dur a terme els objectius es van emprar diferents fonts
d’'informacié. Per tal de dur a terme la revisi6 sistematica es va
emprar la base de dades de PUBMED (www.pubmed.com) mentre

que pels estudis empirics es van utilitzar les dades de dos
projectes europeus com sén el projecte EUROTHINE
(www.eurothine.org) i el SHARE (www.share-project.org) i les

enquestes nacionals de salut d’Espanya (per la tendéncia de
diabetis) i de Catalunya (per la validacid). La tesi consta de 5
articles que intenten donar resposta als diferents objectius.
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Els estudis inclosos en aquesta tesi suggereixen que existeixen
desigualtats per posicié socioeconomica (SEP) en la DM2, tant en
la incidéncia, en la prevalenca com en la mortalitat a Europa.
Aquestes desigualtats per PSE s’expliquen en part per I'index de
massa corporal, la dieta o I'activitat fisica. A més a més, aquestes
desigualtats sembla que s’han mantingut constants o han crescut
al llarg del temps. Finalment, s’ha vist que les enquestes de salut
amb la pregunta d’auto-declaraci6 de la diabetis sén un bon
instrument per avaluar les desigualtats per PSE en la DM2.
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1. INTRODUCTION

1.1 Type 2 Diabetes Mellitus (T2DM)

Diabetes mellitus (DM) consists of a group of metabolic disorders
that share the hyperglycemia phenotype (Harrison, 2004). Diabetes
mellitus is characterized by the presence of high blood glucose
levels due to food consumption. Most individuals with diabetes are
classified into two subtypes: Type 1 diabetes (T1DM) and Type 2
diabetes (T2DM). In the first one, the body does not produce insulin
while in the second one the body cannot produce insulin or use it
adequately. Insulin is a hormone that helps keep the blood sugar
level within normal limits. T2DM accounts for almost 90% of
diagnosis of diabetes (Arteagoitia & Piniés, 2009; Gan, 2003).

The World Health Organization (WHO) and the American Diabetes
Association (ADA) use various criteria in order to diagnose a
patient with diabetes according to the tests completed (Table 1).
The basal levels of plasma glucose and intolerance to glucose, are
risk factors and indicators of developing diabetes (Arteagoitia &
Piniés, 2009; Mata et al., 2009). All diagnosis are based on blood
glucose tests and are tested twice for validity. However, in the case
that high blood glucose levels are accompanies with
hyperglycemia, polyuria, polydipsia and weight loss, a second test
would not be required in order to diagnose the individual with
diabetes (Mata et al., 2009).



Table 1: Diabetes mellitus diagnostic criteria

Diagnostic test Diabetes

>200 mg/dl and presence of

symptoms such as polyuria,
Random plasma glucose test . o
polyphagia, polydipsia and

weight loss
Fasting plasma glucose test >126 mg/dI
Oral glucose tolerance test > 200mg/dI

Source: Mata et al (2009).

One of the greatest problems of T2DM is that elevated
hyperglycemia can produce pathological changes in different
organs for years without any detectable symptoms. Hyperglycemia
develops gradually and goes undetected until reaching advanced
stages. Therefore, many cases remain in the early stages and are
not diagnosed resulting in an underestimate of the total numbers of
individuals with diabetes. Examples of this underestimation due to
the inability to diagnose early are found in studies conducted in the
U.S (Franse et al., 2001) and in Germany (Rathmann et al., 2003).
In the United States during 1998, approximately one third of older
people with diabetes had yet to be diagnosed while in Germany
during 2000 this figure was 50% (Franse et al., 2001; Rathmann et
al., 2003).

Complications of diabetes can be either acute or chronic. Acute
complications (hypoglycemia or hyperglycemia) can result in coma,
convulsions, neurological disorders or death. Chronic complications
of diabetes largely depend on the control of the disease and the



presence of related cardiovascular risk factors (Arteagoitia &
Piniés, 2009). In addition, chronic complications can result in the
alteration of small arteries or microangiopathy (retinopathy and
nephropathy), disruptions in the medium caliber arteries or
microangiopathy resulting in cardiovascular disease (heart disease,
cerebrovascular disease and peripheral arterial disease) and
alterations in the nervous system (autonomic neuropathy and

polineuritis) (Arteagoitia & Piniés, 2009).

a) Incidence of T2DM

In individuals under the age of 30, the incidence of T2DM is less
than 1 per 1,000 people per year (Gonzalez, 2009) and this
incidence rate increases with age. In fact, one of the risk factors
associated with diabetes is being over the age of 40 where the
incidence of diabetes becomes more prominent (Mata et al., 2009).
For example, within the Spanish population, individuals above the
age of 56 were 3.90 (95%CI: 2.00-7.51) times more likely to
develop diabetes compared to individuals within the ages of 18 to
20 years (Soriguer et al., 2008). Although different studies provide
various data, it is important to note that estimates of the incidence
rates of T2DM are difficult to calculate because this estimation
imply a stable population being constantly screened due to the high
percentage of population with undiagnosed T2DM. In addition,
most studies on the incidence of diabetes collect data from medical
histories or the self-declaration of diabetes, leaving out the
undiagnosed population (Fagot-Campagna et al., 2005).

Furthermore, existing research has used different age groups and
different methodologies, making it difficult to compare results. In



Figure 1 we can see a collection of some of the estimates of the
incidence of T2DM in individuals between 65 to 69 years in Europe
obtained from a recent review. We can see that the incidence is
higher in men compared to women and the range of incidence runs
from 2 in 2000 people in France per year to 12 in 1000 people in
Italy per year (Fagot-Campagna et al., 2005).

Figure 1: Estimates of incidence rates of T2DM in individuals 65 to
69 years living in different countries in Europe

8
B Men

6 Women
W Total

)

2

0 T T T

France 1988- UK 1996-1998  Germany Netherlands  Italy 1990-
1996 1984-1998 1998-2000 2000

rate x 1,000 persons-year

Source: Fagot- Campagna et al. (2005)

An important fact is that the incidence of T2DM has increased over
the years as described in two studies completed in the UK and in
Canada (Gonzalez et al., 2009; Lipscombe & Hux, 2007). In the
UK, the incidence rate of T2DM in individuals aged 10 to 79 rose
from 2.6 per 1,000 people in 1996 to 4.3 in 1,000 people in 2005. In
Canada the incidence rate has increased from 6.6 per 1,000
people in 1997 to 8.3 in 2003 among individuals over the age of 20.



It is important to note that the incidence of T2DM has not increased
equally across all age groups. In fact, the younger age groups have
experienced a greater increase while those aged 80 years and over
have remained more stable (Leibson et al., 1997; Lipscombe &
Hux, 2007).

b) Mortality by T2DM

In 2000, 5.2% of deaths worldwide were attributed to diabetes
(Roglic et al., 2005). In Europe, this percentage was much higher in
2010 with an estimated 11% of mortality among individuals aged
20 to 79 years was attributed to diabetes (Roglic & Unwin, 2010).
Although attention must be paid when comparing data from
mortality records due to data collection procedures, the statistics
office of Europe allow us to see mortality rates of diabetes in the
different European countries (figure 2). The lowest rates are from
Iceland (5.5 per 100,000 individuals-year in men and 4.1 for
women) while the highest rates are found in Cyprus (44.4 in
100,000 individuals-year in men and 37.8 for women).



Figure 2: Mortality rates due to diabetes mellitus by sex, standardized by age and by 100,000 habitants in different
European countries during 2005
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Contrary to incidence rates of diabetes which have been increasing
over the vyears, diabetes related mortality rate has been
decreasing. For example, in the UK, the mortality rate among
individuals aged 30 or more has gone from 47.9 per 1,000 men-
year and 37.4 per 1,000 women-year in 1996 to a rate of 25.2 in
1,000 men-year and 27.6 in 1,000 women-year in 2006 (Latinovic,
2008). In Canada, this decrease in mortality has been higher
among the youth compared to other age groups (Lipscombe & Hux,
2007).

An important fact about mortality and diabetes is that individuals
with diabetes are more likely to die compared to those individuals
who do not have diabetes (Gu, 1998).

c) Prevalence of T2DM

Worldwide there have been various estimates of the prevalence of
diabetes. Wild et al. estimated that in 2000, the prevalence of
diabetes was 2.8% among individuals over the age of 20 and
predicted that this figure would increase to 4.4% by the year 2030
(Wild, 2004). Recently, Shaw et al. (2010) estimated that in 2010
this figure was 6.4% in individuals 20 to 79 years and would
increase to 7.7% by 2030. This would mean that by 2030 there
would be more than 439 million adults with diabetes around the
world (Shaw et al., 2010). This increase has been on two key
aspects. One, mortality has decreased and two, there has been an
increase in incidence (Charlton et al., 2008; Lipscombe & Hux,
2007).



In 2000, Europe presented considerable variability in the
prevalence of diabetes according to the data reported by sentinel
networks (figure 3). The prevalence rate among women over the
age of 45 was lowest in England (3.8%) and highest in Belgium
(7.5%) while in men over 45, the lowest rate was in Portugal (5%)
and highest in Belgium (7.6%) (Fleming et al., 2004).

Figure 3: Age standardized prevalence of diabetes by sex in
individuals over 45 years in various European countries between
1999 and 2000.
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However, as noted above, caution must be taken when comparing
data as methodological approaches differ with every study. Age is
a risk factor of the prevalence of diabetes and therefore, the
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highest prevalence rates of T2DM are among the older age groups
(The DECODE Study Group, 2003). At the end of the 20th century
in Europe, individuals 30 to 39 years had a T2DM prevalence rate
of 2.5% (women) and 2.9% (men) while those 80 to 89 years had
prevalence rates of 43.3% (women) and 19.5% (men) (The
DECODE Study Group, 2003). However, as previously explained,
the studies confirm a wide range of rates throughout Europe
(Dalstra et al., 2005; Fleming et al., 2004).

1.2 Risk factors of T2DM

According to the American Diabetes Association (ADA)
(www.diabetes.org), T2DM has a stronger genetic basis than type

1 although T2DM depends more on environmental factors. An
explanation is that family history is a risk factor for T2DM, but by
adopting certain lifestyle choices, the disease onset can be
postponed or completely avoided (Zimmet et al., 2001).

a) Risk factors in the incidence of T2DM

There are several risk factors associated with diabetes and most of
them can be prevented (Hu et al., 2001). In this sense, aside from
a family history of diabetes (indication that T2DM may be
genetically dependent), other risk factors like age, body mass index
(BMI), cholesterol and triglycerides in the blood, hypertension,
physical inactivity and tobacco consumption are the main known
risk factors (Joseph et al., 2010), with slight differences among
men and women. An example of these gender differences is that
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physical inactivity is a stronger risk factor in women than in men
(Meisinger et al., 2002).

In this sense, the American Diabetes Association (ADA)
recommends that in order to prevent or delay the onset of diabetes,
exercise and appropriate diet are important, which are also factors
for controlling obesity and overweight, two of the major risk factors
of T2DM (Arteagoitia & Piniés, 2009) and proposes one of its
objectives to identify and/or develop community resources and
public policies that help promote healthy lifestyles (American
Diabetes Association, 2010). However, it should be noted that the
adoption of healthy lifestyles goes beyond the individual’s
responsibility as there are social factors that influence the adoption
of these lifestyles. Therefore, the recommendations should go
beyond those proposed by the ADA and should be based on social
triggers of unhealthy behaviors (see section 3.8).

b) Mortality risk factors of T2DM

T2DM risk factors affecting incidence rates are also the same as
those affecting mortality rates. Therefore having a BMI less than or
greater than normal, being a smoker, gender and time since onset,
can all increase the risk of mortality among individuals with T2DM
(Mulnier et al., 2006). Moreover the control of the illness appears
as another important risk factor.

In general, people with diabetes have a higher risk of dying
compared to people without diabetes. In fact, in a study conducted
in the UK in which a group of individuals were followed for 6 years,
results showed that individuals aged 35 to 89 years with diabetes
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were 1.93 (C195% 1.89-1.97) times at greater risk of dying when
compared to those without diabetes (Mulnier et al., 2006).

1.3 SEP inequalities in T2DM

The socioeconomic position (SEP) refers to social and economical
factors that influence the place occupied by an individual or group
within a society’s structure. In epidemiology and public health
research, many SEP indicators have been used including
education, income and wealth (Krieger et al., 1997). When we talk
about socioeconomic inequalities in health, we refer to those
inequalities that occur systematically and potentially evitable
among social, demographic or geographically defined groups.
These inequalities cause that individuals within socially advantaged
positions have worst opportunities or resources, due to their social
position, to enjoy a healthy life than most socially disadvantaged
positions. WHO stresses the moral and ethical dimensions that
permeate the concept of health inequalities in order to deal with the
difference and unnecessary injustice (Whitehead, 1992).

a) SEP inequalities in the incidence of T2DM

Studies have found SEP inequalities in the incidence of diabetes.
In a recent review, the magnitude and variability of these
inequalities was seen across the studies. Depending on the
methodology, the countries studied or even the SEP indicators
(education, income, or employment) chosen, we can find different
estimates (Agardh et al.,, 2011). According to a meta-analysis
conducted by Agardh et al. (2011), individuals with less favorable

13



occupational class, education or income levels, are 1.31 (Cl95%
1.09-1.57), 1.41 (CI95% 1.28-1.55), and 1.40 (Cl95% 1.04-1.88)
times respectively at higher risk of T2DM than those with more
favorable SEP (Agardh et al., 2011).

Different studies have given the explanation that SEP inequalities
in T2DM exist because of multiple factors. On one hand, we known
that obesity, physical inactivity and poor diet, that have led to the
onset of T2DM, (Joseph et al., 2010), have shown a pattern of
inequality. Meaning that people with deprived SEP who have
higher risk to be obese, to be a person with low physical activity or
to have a poorer diet (Dowler, 2001). On the other hand, this
relationship is not so clear because while some studies have
shown that these events could explain the SEP inequalities in the
incidence of diabetes while others have failed to fully explain it
(Agardh et al., 2011). Some studies suggest that other causes such
as psychosocial factors which lead to stress, could help explain
these inequalities. This is because long-term stress has been seen
as a possible risk factor for diabetes as it increases levels of
glucose in the blood and has negative effects on immune system
(Pickup & Crook, 1998). Essentially, this could lead to the onset of
T2DM in the individuals with most deprived SEP as they tend to be
more at risk of having stress (Lantz et al., 2005).

Gender as another cause of inequality

In general, inequalities by SEP in the incidence of diabetes are
more prominent in women than in men and could be party because
women from most deprived SEP tend to be more obese, lack
physical activity and experience more psychosocial stress when
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compared to their male counterparts. However, these gender
differences are not as great within the higher SEP (Agardh et al.,
2011; Kumari et al., 2004; Loucks et al., 2007; Norberg et al.,
2007; Tang et al., 2003). Reasons for this difference can be found
in social factors that go beyond the individual and relate to the

unequal power of men and women in our society.

b) SEP inequalities in mortality by T2DM

Various studies have found links between SEP inequalities and
mortality due to T2DM. In Switzerland, a study showed that the risk
of mortality by T2DM was 1.31 (Cl95%: 1.11-1.55) times more in
individuals from the manual social classes compared to those in
non-manual social classes (Lawlor et al., 2006). These inequalities
in mortality can be attributed to factors that play a role in diabetes
onset (lifestyle, stress, etc.) and to those that affect the access and
delivery of health services (Brown et al., 2004).

In general, individuals with T2DM who have most deprived SEP
situations also have poorer disease control such as, glycemic
control and lower response rates to treatment (Larrafaga et al.,
2005; Larranaga et al.,, 2009) or they often receive poorer
treatment. In U.S. (Dray-Spira et al., 2010) and in ltaly (Gnavi et al.,
2011) it has been seen that relative SEP inequalities in mortality
are greater in individuals without diabetes compared to those with
diabetes. However, the absolute impact is greater in persons with
diabetes due to the higher mortality rates (Dray-Spira et al., 2010).
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Gender as another cause of inequality

Both Barcelona and the Basque country have found inequalities in
mortality from diabetes (Esnaola et al., 2006; Borrell et al., 2008).
An important result from the Esnaola et al. (2006) was that the
results did not significant inequalities in mortality from diabetes
among men, while in women over the age of 65 they were
significant (Esnaola et al., 2006). In Barcelona, although
inequalities in mortality are higher in women than in men in
individuals 18 years and over, from 1992 to 2003 these numbers
have been increasing in men while decreasing in women (Borrell et
al., 2008). However, it should be noted that these trends were not
statistically significant.

c) SEP inequalities in the prevalence of T2DM

SEP inequalities in the prevalence of T2DM have been related to
inequalities in the incidence and mortality rates of T2DM. During
the 90s in Europe, social inequalities affecting various chronic
diseases including diabetes were noted (Dalstra et al., 2005). The
magnitude of these inequalities varies across countries. For
example, in Denmark, individuals between 25 and 79 years with
primary education level or less were 1.16 (Cl1%95 0.7-1.82) times
more likely to be at risk of T2DM compared to individuals with more
than primary educational level; while in Spain, the magnitude of this
educational difference was greater [1.99 (CI95%, 1.38-2.87)]
(Dalstra et al., 2005). These inequalities are not unique to Europe
as populations from the United States and Canada have also
shown similar results. For example, a study showed that in the
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United States, the most deprived areas had the higher prevalence

rates of diabetes (Connolly et al., 2000).

An important aspect is that when we took into account the risk
factors mentioned above (age, BMI, physical activity, smoking,
family history of diabetes, etc.), the SEP inequalities decreased but
did not disappear (Escolar, 2009) or almost disappeared only
among women (Agardh et al., 2004). One of the factors that could
explain these inequalities is obesity which explains 26% and 36%
of SEP inequalities in men and women respectively (Roskam et al.,
2009).

Gender as another cause of inequality

Inequalities by SEP in the prevalence of diabetes are different in
men and women, with greater inequalities in women than in men
(Dalstra et al., 2005) and even some studies have found SEP
inequalities in the prevalence of T2DM among women and
inconsistent results among men (Robbins, et al., 2001).

1.4 Conceptual framework of SEP inequalities in
T2DM

As we have seen, SEP inequalities influence the various stages of
T2DM including, pre-diabetes, the onset, the illness and the
morality from T2DM. Biological and social factors have influence on
the health of individual from the fetus period to death (Krieger et al.,
1997) and diabetes is no exception.
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Figure 4 represents the conceptual framework developed for this
dissertation illustrating the relation between SEP and T2DM. The
map is a result of a book chapter on the SEP inequalities affecting
diabetes (Larranaga et al., 2009) and the systematic review
conducted by Brown et al (2004).

The biological factors at birth affect the likelihood of developing
diabetes later on. It is estimated that around 40% of predispositions
to diabetes are attributed to genetic causes. These are preventable
as the individual will be influenced by factors associated to birth
such as the parent's SEP, the age and stage of the onset, the
country or region where the community lives and the ethnicity of
the individual. All these factors determine the onset of diabetes and
accompany the individual until his/her death. For example, the
quality of life depends on the ability to have a healthy diet, physical
activity and maintaining a good control of blood glucose levels
(Glasgow et al., 1997).
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Figure 4: Conceptual framework of SEP inequalities in T2DM.
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Obesity has also been described as one of the principal risk factors
of T2DM and its onset (Zimmet et al., 2001). Individuals from the
U.S. with a BMI greater than 27kg/m?® were 4.04 (Cl95% 3.38-4.27)
more likely of developing diabetes than those with a lower BMI
(Bays et al., 2007). In addition, obesity is also closely linked to the
different individual health behaviors (diet, physical activity, lifestyle
and stress) which in turn may influence the onset of diabetes
(Zimmet et al., 2001). Finally, access and usage of health services
is essential for preventing and detecting diabetes at an early stage.

The majority of diabetes risk factors discussed have also been
linked to the SEP of the individual such that individuals with the
most deprived SEP demonstrate higher percentages in those risk
factors (higher obesity, unhealthy diets and less physical activity)
(Charafeddine et al., 2009; Droomers et al., 2001; Prynne et al.,
2002). Therefore, these risk factors may modulate the inequalities
found by socioeconomic position in T2DM. It should be noted that
poor lifestyles (smoking, alcohol consumption and poor diet)
especially in individuals from disadvantaged SEP, could be means
used to cope with adverse and stressful situations. These
unhealthy behaviors must be understood in the context of limitation
in resources and limited access to the main determinants of health
(Benach et al., 2001; Borrell et al., 2010).

However, as mentioned, once diabetes has been diagnosed, the
risk factors mentioned still exist and can further affect the health of
the individual by becoming possible risk factors for co - morbidities
and a poorer quality of life which can ultimately lead to death.
Moreover, once diabetes appears a new important factor needs to
be considered: the adherence and control treatment (Glasgow et
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al., 1997; McEwen et al., 2007). In this regard, the control of blood
glucose, medication intake, and risk factors of the disease will be of
considerable importance. Some studies suggest that the most SEP
disadvantaged individuals will have the poorest control on blood
glucose and chronic complications (Larrafiaga et al., 2005).
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2. JUSTIFICATION

Along with genetic susceptibility, T2DM has been linked to
environmental and behavioral factors such as sedentary lifestyles,
poor diet and obesity (Zimmet et al., 2001). During the twentieth
century, major social changes have occurred worldwide
(globalization, new technologies, changes in types of jobs) that
have brought about changes in traditional lifestyles that should be
accompanied with changes in public policy (Barrientos-Pérez &
Flores-Huerta, 2008).

The St. Vincent declaration emphasized the need and urgency to
improve epidemiological knowledge of diabetes in each European
country in order to be able to establish strategies that reduce its
prevalence and complications («Diabetes care and research in
Europe: the Saint Vincent declaration», 1990). By 2000, it was
estimated that prevalence rates would increase worldwide and that
by 2030 there would be a significant increase in T2DM cases (Wild
et al.,, 2004). Moreover, complications of diabetes would affect
mortality since individuals with diabetes were most likely to die than
people without diabetes throughout the course of the disease (Gu
et al., 1998).

From the time that SEP inequalities in health took on a ethical and
moral position by WHO because they considered them as
avoidable and unjust (Whitehead, 1992), it has begun appearing in
many studies that consider the influence of SEP inequalities on
different disease around the world. A clear example is the study on
SEP inequalities in Europe published by Mackenbach et al (2008).
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However T2DM studies are minimal. In 2007, there were few
European studies published that addressed SEP inequalities in
T2DM and none really addressed the relation between SEP
inequalities and the incidence, prevalence or mortality from
diabetes in Europe during the turn of the century (Espelt et al.,
2011). One of the few studies at the European level considered
other disease but did not provide an extensive look at the results
found on the inequalities in the prevalence of diabetes, although it
pointed out interesting results (Dalstra et al., 2005).

The fact that recent estimates have increased the estimates of
prevalence in diabetes by 2030 (Shaw et al., 2010) have led to the
emphasis of needing to know what will happen to the trends in SEP
inequalities noted so far. These trends in inequalities remain
unknown. In Europe, only German researchers Icks et al. (2007)
pointed out an increase in the inequalities in diabetes, although the
study did not allow them to reach a statistically significant
conclusion (Icks et al., 2007).

A major barrier in quantifying the SEP inequalities of T2DM is the
great under-reporting that occurs (Franse et al., 2001; Rathmann et
al., 2003). Some studies on SEP inequalities in T2DM use self-
reported responses to questions on disease diagnosis while other
use medical records or results from blood analyses. The first two
present problems as no study analyzes the possible changes in
response by validating the self-reported responses according to
SEP.

Therefore, to study in depth the SEP inequalities on either the
incidence, prevalence or mortality by T2DM at the European level,
to study trends of these inequalities and to validate of self-reporting
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T2M by SEP in surveys is necessary in order to tackle SEP
inequalities in T2DM. Conducting a systematic review of available
European studies would summarize the existing evidence on the
SEP inequalities of T2DM in order to generate new hypotheses,
new research studies and to promote successful methodologies in
order to improve research focus and/or create successful
interventions (Manchado et al., 2009).
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PART I

Hypothesis and Objectives
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3. HYPOTHESES AND OBJECTIVES

2.1 Hypotheses

The following assumptions were made:

1.- There exists inequalities in the incidence, prevalence and
mortality of T2DM in Europe.

2.- Existing questionnaires are appropriate tools for the evaluation
of SEP inequalities of T2DM.

3.- SEP inequalities of T2DM have increased over the years in
Spain.

4.- Risk factors such as BMI, physical activity, cholesterol or
hypertension contribute to the explanation of SEP inequalities of
the incidence and prevalence of T2DM.

2.1 Objectives

a) General Objectives
The overall objective of this thesis is to analyze the socioeconomic

position inequalities of the incidence, prevalence and mortality by
type 2 diabetes mellitus.
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b) Specific objectives

1.- To summarize the results of studies published between 1999
and 2009 on socioeconomic positions of the incidence, prevalence

and mortality by type 2 diabetes in Europe.

2.- To validate the self-reported responses to diabetes within health
surveys in order to assess the suitability of using them to estimate
the relationship between socioeconomic position and self-reported
diabetes.

3.- To analyze the trend in socioeconomic position inequality in the
prevalence of type 2 diabetes mellitus in Spain in people aged 35
and above between the years 1987 and 2006.

4.- To determine and quantify the socioeconomic position
inequalities in the prevalence and mortality by type 2 diabetes
mellitus in Europe at the beginning of 21st century.

5.- To compare the prevalence and incidence of type 2 diabetes
mellitus in relation to the magnitude of the inequalities in

socioeconomic position.

6.- To analyze the influence of BMI and other risk factors on the
socio-economic position inequalities of the prevalence and
incidence of T2DM in individuals over the age of 50 in Europe
between 2004 and 2006.
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4. METHODS AND RESULTS

In order to carry out the objectives, the thesis was carried out in 5

separate studies. These five studies were divided into 5 scientific

articles:

a) Article 1: Espelt A, Arriola L, Borrell C, Larrafaga |, Sandin

M, Escolar-Pujolar A. Socioeconomic position and type 2
diabetes mellitus in Europe 1999-2009: a panorama of
inequalities. Curr Diabetes Rev. 2011 May 1;7(3):148-58.

Article 2: Espelt A, Goday A, Franch J, Borrell C. Validity of
self-reported diabetes in health interview surveys for
measuring social inequalities in the prevalence of diabetes.
J Epidemiol Community Health. 2011 Apr 17.

Article 3: Espelt A, Borrell C, Roskam AJ, Rodriguez-Sanz
M, Stirbu |, Dalmau-Bueno A, Regidor E, Bopp M,
Martikainen P, Leinsalu M, Artnik B, Rychtarikova J,
Kalediene R, Dzurova D, Mackenbach J, Kunst AE.
Socioeconomic inequalities in diabetes mellitus across
Europe at the beginning of the 21st century. Diabetologia.
2008 Nov;51(11):1971-9.

Article 4: Espelt A, Kunst AE, Paléncia L, Gnavi R, Borrell
C. Twenty years of socio-economic inequalities in type 2
diabetes mellitus prevalence in Spain, 1987-2006. Eur Jour
Public Health. Submitted
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e) Article 5: Espelt A, Borrell C, Paléncia, Goday A, L, Gnavi
R, Spadea T, Font-Ribera L, Kunst AE. Socioeconomic
inequalities in the incidence and prevalence of diabetes
among older people in Europe 2004-2006.xxx.submitted.
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ARTICLE 1
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mellitus in Europe 1999-2009: a panorama of
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Pujolar A.

Curr Diabetes Rev. 2011 May 1;7(3):148-58
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ARTICLE 2

Validity of self-reported diabetes in health
interview surveys for measuring social
inequalities in the prevalence of diabetes

Espelt A, Goday A, Franch J, Borrell C.

J Epidemiol Community Health. 2011 Apr 17
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ARTICLE 3

Socioeconomic inequalities in diabetes mellitus
across Europe at the beginning of the 21st

century

Espelt A, Borrell C, Roskam AJ, Rodriguez-Sanz M, Stirbu I,
Dalmau-Bueno A, Regidor E, Bopp M, Martikainen P,
Leinsalu M, Artnik B, Rychtarikova J, Kalediene R, Dzurova
D, Mackenbach J, Kunst AE.

Diabetologia. 2008 Nov;51(11):1971-9

43


http://www.springerlink.com/content/e16382270388h524/
http://www.springerlink.com/content/e16382270388h524/
http://www.springerlink.com/content/e16382270388h524/







ARTICLE 4

Twenty years of socio-economic inequalities in
type 2 diabetes mellitus prevalence in Spain,
1987-2006

Espelt A, Kunst AE, Paléncia L, Gnavi R, Borrell C.
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Abstract

Background: To analyze trends in socio-economic inequalities in
the prevalence of diabetes among men and women aged =35
years in Spain during the period 1987-2006.

Methods: We analyzed trends in the age-standardized prevalence
of self-reported diabetes and obesity in relation to level of
education using data from the Spanish National Health Survey for
the years 1987, 1993, 1995, 1997, 2001, 2003 and 2006(86,345
individuals aged >35). To assess the relationship between
education level and diabetes and obesity, we computed the Slope
Index of Inequality and the Relative index of Inequality for each
year. Additional models were fit to take into account mediator
variables in SEP diabetes inequalities.

Results: The prevalence of self-reported diabetes was higher
among persons of low educational level, increasing more rapidly
over time among people with lower education level (5.0% to 12.6%
in men, and 8.4% to 13.1% in women between 1987 and 2006)
than among those with higher education level (6.3% to 8.7% in
men and 3.8% to 4.0% in women). Relative inequalities showed a
weak tendency to increase. In women, the RIl of self-reported
diabetes increased from 3.04(1.95-4.74) in 1987 to 4.28(2.98-6.13)
in 2006, while in men were constant since 1993. Trends in SEP
inequalities in diabetes prevalence were attenuated when mediator

variables were taken into account in women but not in men.

Conclusion: SEP inequalities in diabetes existed more than 20
years ago and have increased, especially among women. These
patterns may be explained by trends in health behaviors and
obesity, but only to a limited extent.
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ARTICLE 5

Socioeconomic inequalities in the incidence and
prevalence of diabetes among older people in
Europe 2004-2006

Espelt A, Borrell C, Paléncia L, Goday A, , Gnavi R, Spadea
T, Font-Ribera L, Kunst AE.

. Submitted
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Abstract

Objective: To compare prevalence and incidence of diabetes with
regards to the degree of SEP inequalities, and the contribution of
Body Mass Index (BMI) and other risk factors of SEP inequalities in
diabetes, in people aged 50 years or more in Europe during 2004-
2006.

Methods: This is a cross-sectional and longitudinal study of
different countries in Europe. The study population included men
and women aged 50 years or more who resided in 11 European
countries. Data came from the Survey of Health, Ageing and
Retirement in Europe in 2004 and 2006. All the people in the first
period were included to calculate prevalence of diabetes. The
second period included only people who did not have diabetes
during the first period and were used to calculate incidence of
diabetes. Dependent variables were self-reported presence of
diabetes. The main independent variable was educational level.
Prevalence Ratio(PR) and Relative Risk(RR) were calculated in
order to study the association between educational level and
prevalence and incidence of diabetes. Finally, we designed
additional models using BMI, smoking, physical activity, cholesterol
level, blood pressure and alcohol consumption as mediator

variables.

Results: People with low educational level present the highest age-
standardized prevalence and incidence of diabetes. People
classified as ISCED equal or lower than 2 present higher risk than
those classified as ISCED higher than 2 [PR =1.41 (95%CI: 1.28-
1.57) in prevalence of diabetes; RR=1.42 (95%Cl: 1.13-1.78) in
incidence of diabetes]. Taking into account mediator variables, it
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was found that the BMI was the major contributor for this
inequalities (BMI explains 22% and 28.6% of these inequalities,
respectively). After controlling for mediator variables, inequalities
persist.

Conclusion: SEP inequalities in diabetes exist in prevalence of
diabetes and in the incidence of diabetes among elderly. BMI has
been shown as the main important factor to reduce these
inequalities in Europe among elderly.
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PART IV

Discussion






5.- DISCUSSION

The main results of this thesis are: 1) there are SEP inequalities in
the incidence, prevalence and mortality from T2DM in Europe. 2)
Over the past 30 years, the SEP inequalities in the prevalence of
T2DM in Spain have increased especially among women. 3) During
the past 30 years, the inequalities were greater among women than
in men. 4) The risk factor that contributes most to the emergence of
SEP inequalities of T2DM is the body mass index. 5) Self-reporting
of diabetes on health surveys is an appropriate tool to measure the
SEP inequalities of T2DM.

In order to discuss the findings of the thesis, the discussion has
been divided. The first section of discussion is based on the use of
the health surveys with self-reported diabetes to analyze SEP
inequalities of diabetes. This first section is important because self-
reporting of T2DM is the base of many studies on the SEP
inequalities of the prevalence and incidence of T2DM. This allows
us to discuss this issue prior to beginning the discussion in the

following sections.

The remaining sections explain the findings of incidence,
prevalence and mortality rates from T2DM by comparing them to
other existing research. Therefore, the discussion section has been
further divided into five subsections; the SEP inequalities in
incidence of T2DM, SEP inequalities in mortality from T2DM, SEP
inequalities in prevalence of T2DM, the evolution of inequalities in
the prevalence of T2DM and the analysis of SEP inequalities of
T2DM in Europe and around the world. Finally, we conclude with
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limitations of the study and with a section for the conclusion and
recommendations of the study.

3.1 Using health surveys to evaluate the SEP
inequalities in T2DM

In the second study (Espelt et al., 2011), It was observed that there
were no statistically significant differences between SEP and the
sensitivity and specificity of self-reported T2DM in the health
surveys. The sensitivity of less than primary educational level was
39% (95%CI 25.7 to 52.3) while an educational level of primary or
more was 27.1% (95%CI| 20.3-34.0). Although the estimated
confidence intervals were quite wide because of the sample size,
the results were still consistent with other studies. In Figure 5 we
can see that Wilder et al. (2005) also found no differences in
educational level and the probability of being diagnosed with T2DM
(Wilder et al., 2005).
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Figure 5: Odds Ratio of non-diagnosed diabetes in individuals 20
years and over by educational level.
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Wilder et al found contradicting results to their previous hypothesis
(which was that there was SEP inequalities in undiagnosed T2DM).
In the United States, individuals from the most deprived SEP would
be more undiagnosed because in the United States, SEP affects
access to health services and in turn the diagnosis of T2DM which
would be diagnosed during routine check-ups or the appearance of
complications (Wilder et al., 2005). In study 2 (Espelt et al., 2011),
the findings might be as expected since Spain has a national health
care system in which individuals receive free health care according
to their needs. Therefore, individuals from most deprived SEP
would receive medical attention more often than individuals from
more advantaged SEP, regardless of their health status (Garrido-
Cumbrera et al., 2010).
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The fact that the conclusions from studies that use the self-reported
T2DM variable and studies that use blood analyses variables are
not significantly different, would also support the results of study 2
(Espelt et al., 2011). Therefore, it appears that health surveys with
self-reported T2DM are an appropriate instrument for assessing
SEP inequalities of T2DM.

These results are important because health surveys unlike
administrative data are population based and therefore allow an
estimate resembling more the population. In addition, health
surveys include many more variables and therefore allow the

analysis of many other areas as presented in this thesis.

3.2 SEP inequalities in the incidence of T2DM

As seen throughout the development of this thesis, studies in
Europe found SEP inequalities in the incidence of T2DM. These
results are summarized in study 1 (Espelt et al., 2011) and are
supported by a recent systematic review (Agardh et al.,, 2011)
(figure 6). The Agardh et al. (2001) study adds an interesting
perspective at the worldwide level as it finds that despite the
income of the country, there exists SEP inequalities of T2DM
although in countries with high income these inequalities are more
consistent (Agardh et al., 2011).
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Figure 6: SEP inequalities (most deprived compared to the most
advantaged) of the incidence of T2DM in Europe.
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Source: Agarhd et al. (2011)

These results are similar to the ones found in study 5 where we
saw that at the European level, individuals over 50 without T2DM
and from deprived SEP, were at higher risk of developing diabetes
than in people from more favorable SEP [RR= 1.38 (C195%: 0.99-
1.92)]. An important finding of this study was that these inequalities
were significantly different according to gender. In women aged 50
years and over and from deprived SEP the risk of developing
T2DM was 2.04 (95%ClI, 1.20-3.49) times higher than those from
more favourable SEP, while there was no significant difference
notes in men (study 5).

After adjusting for variables such as age, physical activity, BMI and
diet, the SEP inequalities of incidence of diabetes decreased
(Kumari et al., 2004), and therefore indicated that these inequalities
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may be partially explained by these risk factors of developing
T2DM. In fact, study 5 found that nearly 35.7% of the inequalities in
the incidence of T2DM can be explained by these factors which are
similar to the results found by Roskam et al. (2009) which placed
the influence of BMI on inequalities of the prevalence of T2DM at
around 30% (Roskam, 2009). Finally, it was observed that in
women, the inequality of prevalence of T2DM trends are influenced
by the trends in inequalities by BMI and other risk factors (study 4).

3.3 SEP inequalities in the prevalence of T2DM

In general, research reviewed prior to the start of this thesis
(Agardh et al., 2004, 2007; Connolly et al., 2000; Evans et al.,
2000; Geyer et al.,, 2004; Hiltunen, 2005; Icks et al., 2007;
Larranaga et al., 2005; Lawlor et al., 2007; Wandell & Gafvels,
2004) and studies that have been considered during the prepartion
of this thesis (Andersen et al., 2008; Escolar, 2009; Gnauvi,
Karaghiosoff et al., 2008; Imkampe & Gulliford, 2010), have
described the inequalities in the prevalence of T2DM in Europe
(Espelt et al., 2011) using different measures for the levels of SEP
(income, education level, employment or other characteristics
describing the residence) (Espelt et al., 2011).

These SEP inequalities of T2DM were observed in most countries
across Europe and were higher among women (figure 7). In
general, in Europe, men aged 30 to 64 with low educational level
were 1.6 (95%Cl 1.4-1.9) times higher risk of T2DM than those with
higher educational level while for women this ratio of prevalence
was 2.2 (95%ClI 1.9-2.7) (Espelt et al., 2008).
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Figure 7: Inequalities of education level (low levels compared to
high levels) in the prevalence of T2DM in men and women in

Europe..
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Source: Espelt et al.(2008)

In Spain and ltaly, SEP inequalities in the prevalence of T2DM are
more prominent in women than in men. Research so far has
hypothesized that the differences in the magnitude of these SEP
inequalities in the prevalence of T2DM between men and women is
due to the existence of SEP inequalities in obesity, physical
inactivity and psychosocial risks which would be higher among
women than in men (Tang et al., 2003). Studies 4 and 5 confirmed
that once adjusted for factors like obesity, inequalities decreased in
women more than in men. However, these factors explained only

part of the inequalities.

Italy and Spain continue to be the two countries in Europe with the
greatest SEP inequality of T2DM gap among men and women
(Espelt et al., 2008) which may suggest that the differences in
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power between genders and the social roles of both groups can
play an important role. Thus, countries such as Finland, Sweden,
Denmark and Norway which have a high percentage of women in
the labor market and redistribute rents higher than those of Spain
or ltaly (Espelt et al., 2008), have less social inequalities between
men and women (i.e. power in society, differences in wages,
working overtime, and poor working conditions) (Kroenke et al.,
2007; Norberg et al., 2007). A European study found that 5% of
men and 18% of women claiming that they had to care for children
and elders impeded their ability to do physical activity (Zunft et al.,
1999). This was linked to women and men from more advantaged
SEP being more likely to divide housework and care of other
people compared to individuals from deprived SEP (Badgett &
Folbre, 1999), which could explain the differences in SEP
inequalities of the prevalence of T2DM.

3.4 SEP inequalities in mortality by T2DM

SEP inequalities of mortality by T2DM in Europe have been studied
using different methods:

1- Based on cohorts of individuals with diabetes, observing for
inequalities of mortality from any cause or diabetes
(Forssas et al., 2003; Gnavi et al., 2004, 2011; Lawlor et al.,
2007).

2- From death registers with census data linked to them
(Espelt et al., 2008)

3- Based on data aggregated by geographical units (Weng et
al., 2000).
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In all cases, we have seen that there exist SEP inequalities in
mortality by T2DM. In figure 8 we can see how in Europe these
inequalities are generally greater in the eastern countries, which
also have higher inequalities among women. In general, the risk of
dying from diabetes in Europe in men was 2.0 (95%Cl 2.6-5.4)
times higher in people of lower educational levels compared to
those from higher educational levels and 3.4 (95%CI 2.6-4.5) times
in women (Espelt et al., 2008).

Figure 8: Inequalities of education level (low levels compared to
high levels) in mortality by T2DM in men and women in Europe.
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These inequalities are multi-causal. In individuals with T2DM it is
very important to prevent possible complications of the disease as
this will depend on the quality of life and the risk of dying.
Individuals from most deprived SEP, tend to be less aware of their
health and less efficient in the use of available resources in the
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process of care (Brown et al., 2004). In fact, although individuals of
deprived SEP use more primary care services, they tend to have
poorer control over the disease (Larranaga et al., 2005) and fair
worse on the indicators of quality of care (Hippisley-Cox et al.,
2004) compared to those from more favorable SEP.

In this way we have seen that individuals from deprived SEP with
T2DM are more likely to have cardiovascular complication, more
retinopathy problems, kidney disease and amputations due to poor
control of blood glucose, poor access to health care and poor
control in the process of self-care (Brown et al., 2004).
Multidisciplinary teams of professionals and the integration of
psycho-educational interventions could improve the well-being,
self-care and disease control in people with T2DM (Wagner et al.,
2001) and could help reduce inequalities in mortality.

The differences between the eastern countries and the rest of
Europe (Espelt et al., 2008), could be attributed to the
characteristics of each country such as the availability of healthy
food, access to places for exercise, safety, transportation,
environmental exposures and access to health services (Brown et
al., 2004) and possibly the degree of socioeconomic development
(state of welfare, social spending, labor market and wealth) (Borrell
et al., 2007; Navarro et al., 2006).

3.5 Trends in the inequalities in the prevalence of
T2DM

It is estimated that the increase in the prevalence of T2DM at a
worldwide level (Shaw et al., 2010; Wild et al., 2004) caused
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wonders in what would happen with the SEP inequalities in the
prevalence of T2DM at the end of the twentieth century in Europe
(Espelt et al., 2011).

Icks et al.(2007) and Imkampe & Gulliford (2010) estimated trends
in SEP inequalities of T2DM in Germany and England and both
studies found an increase in inequality. The first during the 90s and
while the second was during 1994 to 2006 (Icks et al., 2007;
Imkampe & Gulliford, 2010). However, there were no studies done
within  Southern Europe that have very different social
characteristics. For example, these countries have a prevalence of
obesity and T2DM that is higher, as well as patters of diet and
other different lifestyles (Moreno et al., 2002; Varo et al., 2002;
Vaz et al.,, 1999), and also different policies and welfare states
(Borrell et al., 2009; Espelt et al., 2008).

Study 4 showed that SEP inequalities of T2DM have emerged in
men and women and have grown since 1987, confirming that the
increase had already been reported in studies from Germany and
London (Icks et al., 2007; Imkampe & Gulliford, 2010).

Explanations for this increase in the inequalities of the prevalence
of T2DM could be attributed largely to the evolution of SEP
inequalities of obesity. As seen in study 4, the trends of the SEP
inequalities of obesity are similar to SEP inequality trends of T2DM
in a study conducted over 20 years. During these 20 years there
were many changes both in Spain and worldwide. In general, there
were changes in physical activity levels of the population (declining
physical activity) (Brownson et al., 2005; Meseguer et al., 2011),
changes in nutrition and diet (introduction of fast-foods and opening

of food markets were barriers across countries) (Moreno et al.,
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2002)) and changes in social structure (i.e. women entering the
work force, changes in types of employment and an increase in
education levels) within population and influencing lifestyles which
could in turn affect obesity

3.6 Heterogeneity in Europe, homogeneity in the

world

Some studies have focus on the social inequalities in the
prevalence of some chronic disease, in the mortality and in
perceived health at the European level (Dalstra et al., 2005; Espelt,
et al., 2008; Huisman et al., 2005; Kunst et al., 1998; Mackenbach
et al., 2008). Dalstra et al. (2005) found that in Europe the SEP
inequalities of T2DM did not show a very different patter than from
those for arthritis, hypertension or heart disease (Dalstra et al.,
2005). This study, like our thesis, shows a high degree of variability
at the European level that may explain the particular situation of
each country. Some studies have found that health inequalities
could be reduced when taken into account contextual variables of
the welfare state, labor market, wealth and income inequality
(Borrell et al., 2009). Moreover, countries with less social or
redistribute polices show higher health inequalities (Espelt et al.,
2008). Then, the politics of welfare in each country may influence
the inequalities of T2DM (unequal access to healthy foods, facilities
for sports, health services and so on as SEP). In fact, this in
addition to the different effects of globalization in each country in
the sense that it affects changes in diet (Thow & Hawkes, 2009)
and the type of physical activity of individuals (reduction of physical
activity at work is not compensated in free time activity) which may
contribute to the evolution of SEP inequality of T2DM in each
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country. Thus, we see that within Europe there is great
heterogeneity among countries in respect to these inequalities.

However, SEP inequalities of T2DM are not unique to Europe. As
we have mentioned, a recent literature review by Agragdh et al.
concluded that the risk of developing T2DM is associated with SEP
in disadvantaged countries of high, medium and low income
(Agardh et al., 2011). Specific studies have found inequalities in
other countries like Japan and the United States. These were SEP
inequalities of incidence (Maty et al., 2005; Maty et al., 2008),
prevalence (Kanijilal et al., 2006) and mortality by T2DM (Dray-
Spira et al., 2010; Saydah & Lochner, 2010). Thus we see that
despite the diversity of each country, SEP inequalities of T2DM are
present in Europe and worldwide, and the democracy, political
traditions, globalization and welfare state could play an important
role to understand these differences between countries worldwide
(Muntaner et al., 2011).

3.7 Limitations

When evaluating the results of this thesis, it should be taken into
account certain limitations that appear in different studies. Here are
most important ones (to see more details, you can see the

limitation section of each article).

Firstly, within the revision study (Espelt et al., 2011) it should be
noted that only studied focused exclusively on diabetes was
included. Those that included more than one chronic condition
were not considered due to the complexity of finding and reviewing
all and the little information they would contain on the SEP
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inequalities of T2DM. However, the results of the review were
similar with other results in the studies that included more than one
disease (Dalstra et al., 2005). Another limitation in the study was
that the majority of research looked at presented different
methodologies that did not allow the conduction of a meta-analysis.

Secondly, within the study on validation, the main limitation was the
sample size that did not allow for the stratification by gender and
the division into several categories of SEP. The small sample size
also meant that the results must be analyzed with precaution
(Espelt et al., 2011) while being consistent with other studies
(Rathmann et al., 2005; Wilder et al., 2005) as has been

mentioned.

Thirdly, in studies 3, 4, 5, a significant limitation was due to the
under-diagnosis of T2DM. If the diagnosis of diabetes depended on
the SEP, we could estimate or underestimate self-reported cases
of T2DM in a given SEP, resulting in an incorrect comparison
between the groups. However, here lays the important information
provided by study 2 which showed that there are now statistically
significant differences in the validity or specificity of self-reported
T2DM between SEP (Espelt et al., 2011).

Finally, in study 3, some of the limitations of the design of the
mortality study should be taken into account. Some Eastern
European countries were not linked with the census data used
leading to possibly different results due to the design used.
However, we have seen that the differences within the results in
the two designs are not very large and not necessarily in the same
systematically direction (Kunst, 1997).
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3.8 Conclusions and recommendations

The main conclusion of the thesis is that in Europe there exists
socioeconomic position inequalities of T2DM and has existed for
over 20 years. Moreover, it appears to be larger among women
than in men. We have seen that obesity, diet and physical activity
are among the main risk factors for developing T2DM. Thus, a
possible strategy to control the increase in the prevalence and
mortality by T2DM would be the prevention of these factors as
recommended by the ADA (American Diabetes Association, 2010).
However, it should be noted that the risk factors in individuals with
deprived SEP, are usually a result of living conditions and often a

way to deal with social and economic situations.

In this sense, significant differences were found for SEP and in
order to address these inequalities, public policy should not rely
solely on the individual but also focus on promoting and facilitating
healthy lifestyles for the whole population (American Diabetes
Association, 2010; Barrientos-Pérez & Flores-Huerta, 2008).

This would be necessary in areas where individual and social life
occurs, where enacted laws and developing policies are needed to
improve the physical and social environment. Currently, some of
the actions that have been taken are the improvement of
information on food, the removal of unhealthy foods from food
machines, the changes to menus served at schools, people being
informed about obesity, restrictions on certain advertisement and
the promotion of physical activity through various programs
(Barrientos-Pérez & Flores-Huerta, 2008). However, trends in SEP
inequalities in T2DM in Europe suggest that the strategies
undertaken are not sufficient as seen in study 4 where data in
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Germany and England show that these SEP inequalities have
increased or remained constant (Icks et al., 2007; Imkampe &
Gulliford, 2010), although these increases could be attributed to the
improvements in diagnosis of individuals with more disadvantaged
SEP (Imkampe & Gulliford, 2010).

Thus, a new line of research would be essential to study how
contextual factors could influence the SEP inequalities of the
incidence, prevalence and mortality by T2DM. Understanding the
mechanisms of context is important as individuals with deprived
SEP tend to have worse disease control, worse access to health
services (Ricci-Cabello et al.,, 2010) and a less healthy lifestyle
(Dowler, 2001) which are important in order to be able implement
health policies to prevent individuals from higher risks and mortality
by T2DM because of their socioeconomic position.

Finally, another line of research is essential in order to understand
the complete social determinants that cause women to experience
greater SEP inequalities of T2DM compared to men. To date, the
majority of papers have found that most SEP inequalities occur in
women compared to men in Europe (Espelt et al., 2011) but they
lack the information needed to determine the true causes of this.
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6.- SUMMARY OF CONCLUSIONS

The final conclusions of this thesis are:

1. In Europe there exist differences in Socioeconomic
Positions (SEP) of Type 2 Diabetes Mellitus (T2DM), and
individuals from more deprived SEP have higher incidence,
prevalence and mortality by T2DM.

2. In Europe, SEP inequalities of incidence, prevalence and
mortality by T2DM were higher in women than in men.

3. The SEP inequalities of the prevalence of T2DM have
existed in Spain for over 20 years and have emerged in

men.

4. The trend in SEP inequalities of the prevalence of T2DM
could be explained by trends in SEP inequalities of obesity
and to a lesser extent by other risk factors.

5. There exist SEP inequalities of the incidence of T2DM in

women 50 years and over while it does not exist in men

6. The risk factors that best explains these SEP inequalities is
obesity.

7. Self-reporting of diabetes on health surveys is an
appropriate instrument for analyzing SEP inequalities of
T2DM.

73






Bibliography

75






BIBLIOGRAPHY

Agardh, E., Ahlbom, A., Andersson, T., Efendic, S., Grill, V., Hallgvist, J., &
Ostenson, C. G. (2004). Explanations of socioeconomic differences in
excess risk of type 2 diabetes in Swedish men and women. Diabetes
Care, 27(3), 716-721.

Agardh, E., Ahlbom, A., Andersson, T., Efendic, S., Grill, V., Hallgvist, J., &
Ostenson, C. G. (2007). Socio-economic position at three points in life in
association with type 2 diabetes and impaired glucose tolerance in
middle-aged Swedish men and women. Int J Epidemiol, 36(1), 84-92.

Agardh, E., Allebeck, P., Hallgvist, J., Moradi, T., & Sidorchuk, A. (2011). Type 2
diabetes incidence and socio-economic position: a systematic review and
meta-analysis. Int J Epidemiol, 40, 804-818.

American Diabetes Association. (2010). Standards of Medical Care in Diabetes--
2011. Diabetes Care, 34 (Supplement_1), S11-S61.

Andersen, A. F., Carson, C., Watt, H. C., Lawlor, D. A., Avlund, K., & Ebrahim, S.
(2008). Life-course socio-economic position, area deprivation and Type 2
diabetes: findings from the British Women’s Heart and Health Study.
Diabet Med, 25(12), 1462-1468.

Arteagoitia, J., & Piniés, J. (2009). Diabetes Mellitus tipo 2: impacto en la salud
publica y estrategias de prevencion. Madrid: Sociedad Espafiola de
Epidemiologia.

Badgett, M. V., & Folbre, N. (1999). ;Quién cuida de los demas? Normas
sociosexuales y consecuencias econémicas. Revista Internacional del

Trabajo, 118(3), 347-365.

77



Barrientos-Pérez, M., & Flores-Huerta, S. (2008). 4Es la obesidad un problema
médico individual y social? Politicas publicas que se requieren para su
prevencion. Bol Med Hosp Infant Mex, 65(6), 639-651.

Bays, H. E., Bazata, D. D., Clark, N. G., Gavin, J. R., Green, A. J., Lewis, S. J.,
Reed, M. L., et al. (2007). Prevalence of self-reported diagnosis of
diabetes mellitus and associated risk factors in a national survey in the
US population: SHIELD (Study to Help Improve Early evaluation and
management of risk factors Leading to Diabetes). BMC Public Health, 7,
277.

Benach, J., Yasui, Y., Borrell, C., Saez, M., & Pasarin, M. |. (2001). Material
deprivation and leading causes of death by gender: evidence from a
nationwide small area study. J Epidemiol Community Health, 55(4), 239-
245.

Borrell, C., Azlor, E., Rodriguez-Sanz, M., Puigpinos, R., Cano-Serral, G., Pasarin,
M. I., Martinez, J. M., et al. (2008). Trends in socioeconomic mortality
inequalities in a southern European urban setting at the turn of the 21st
century. J Epidemiol Community Health, 62(3), 258-266.

Borrell, C., Espelt, A., Rodriguez-Sanz, M., Burstrom, B., Muntaner, C., Pasarin,
M. I., Benach, J., et al. (2009). Analyzing differences in the magnitude of
socioeconomic inequalities in self-perceived health by countries of
different political tradition in Europe. Int J Health Serv, 39(2), 321-341.

Borrell, C., Espelt, A., Rodriguez-Sanz, M., & Navarro, V. (2007). Politics and
health. Journal of Epidemiology and Community Health, 61(8), 658-659.

Borrell, C., Mari-Del’OImo, M., Serral, G., Martinez-Beneito, M., & Gotsens, M.
(2010). Inequalities in mortality in small areas of eleven Spanish cities

(the multicenter MEDEA project). Health & Place, 16(4), 703-711.

78



Brown, A. F., Ettner, S. L., Piette, J., Weinberger, M., Gregg, E., Shapiro, M. F.,
Karter, A. J., et al. (2004). Socioeconomic position and health among
persons with diabetes mellitus: a conceptual framework and review of the
literature. Epidemiol Rev., 26, 63-77.

Brownson, R. C., Boehmer, T. K., & Luke, D. A. (2005). Declining rates of physical
activity in the United States: what are the contributors? Annu Rev Public
Health, 26, 421-443.

Connolly, V., Unwin, N., Sherriff, P., Bilous, R., & Kelly, W. (2000). Diabetes
prevalence and socioeconomic status: a population based study showing
increased prevalence of type 2 diabetes mellitus in deprived areas. J
Epidemiol Community Health, 54(3), 173-177.

Charafeddine, R., Van Oyen, H., & Demarest, S. (2009). Trends in social
inequalities in obesity: Belgium, 1997 to 2004. Prev Med, 48(1), 54-58.

Charlton, J., Latinovic, R., & Gulliford, M. C. (2008). Explaining the decline in early
mortality in men and women with type 2 diabetes: a population-based
cohort study. Diabetes Care, 31(9), 1761-1766.

Dalstra, J. A., Kunst, A. E., Borrell, C., Breeze, E., Cambois, E., Costa, G., Geurts,
J. J., et al. (2005). Socioeconomic differences in the prevalence of
common chronic diseases: an overview of eight European countries. Int J
Epidemiol, 34(2), 316-326.

Diabetes care and research in Europe: the Saint Vincent declaration. (1990).
Diabet Med, 7(4), 360.

Dowler, E. (2001). Inequalities in diet and physical activity in Europe. Public Health
Nutr, 4(2B), 701-709.

Dray-Spira, R., Gary-Webb, T. L., & Brancati, F. L. (2010). Educational disparities
in mortality among adults with diabetes in the U.S. Diabetes Care, 33(6),

1200-1205.

79



Droomers, M., Schrijvers, C. T., & Mackenbach, J. P. (2001). Educational level
and decreases in leisure time physical activity: predictors from the
longitudinal GLOBE study. J Epidemiol Community Health, 55(8), 562-
568.

Escolar, P. A. (2009). [Social determinants vs. lifestyle in type 2 diabetes mellitus
in Andalusia (Spain): difficulty in making ends meet or obesity?]. Gac
Sanit, 23(5), 427-432.

Esnaola, S., Aldasoro, E., Ruiz, R., Audicana, C., Perez, Y., & Calvo, M. (2006).
[Socioeconomic inequalities in mortality in the Basque Country [Spain]].
Gac Sanit, 20(1), 16-24.

Espelt, A., Arriola, L., Borrell, C., Larranaga, |., Sandin, M., & Escolar-Pujolar, A.
(2011). Socioeconomic Position and Type 2 Diabetes Mellitus in Europe
1999- 2009: a Panorama of Inequalities. Current Diabetes Reviews, 7, 1-
11.

Espelt, A., Borrell, C., Rodriguez-Sanz, M., Muntaner, C., Pasarin, M. I., Benach,
J., Schaap, M., et al. (2008). Inequalities in health by social class
dimensions in European countries of different political traditions. Int J
Epidemiol, 37(5), 1095-1105.

Espelt, A., Borrell, C., Roskam, A. J., Rodriguez-Sanz, M., Stirbu, I., Dalmau-
Bueno, A., Regidor, E., et al. (2008). Socioeconomic inequalities in
diabetes mellitus across Europe at the beginning of the 21st century.
Diabetologia, 51(11), 1971-1979.

Espelt, A, Goday, A., Franch, J., & Borrell, C. (2011). Validity of self-reported
diabetes in Health Interview Surveys for measuring social inequalities in

the prevalence of diabetes. J Epidemiol Community Health.

80



Evans, J. M., Newton, R. W., Ruta, D. A., MacDonald, T. M., & Morris, A. D.
(2000). Socio-economic status, obesity and prevalence of Type 1 and
Type 2 diabetes mellitus. Diabet Med, 17(6), 478-480.

Fagot-Campagna, A., Bourdel-Marchasson, 1., & Simon, D. (2005). Burden of
diabetes in an aging population: prevalence, incidence, mortality,
characteristics and quality of care. Diabetes Metab, 31 Spec No 2, 5S35-
5852.

Fleming, D. M., Shellevis, F.G & Casteren, V. (2004). The prevalence of known
diabetes in eight European countries. Eur J Public Health, 14(1), 10-14.

Forssas, E., Keskimaki, |, Reunanen, A., & Koskinen, S. (2003). Widening
socioeconomic mortality disparity among diabetic people in Finland. Eur J
Public Health, 13(1), 38-43.

Franse, L. V., Di, B. M., Shorr, R. |, Resnick, H. E., van Eijk, J. T., Bauer, D. C.,
Newman, A. B., et al. (2001). Type 2 diabetes in older well-functioning
people: who is undiagnosed? Data from the Health, Aging, and Body
Composition study. Diabetes Care, 24(12), 2065-2070.

Gan, D. (2003). Diabetes atlas. International Diabetes Federation.

Garrido-Cumbrera, M., Borrell, C., Paléncia, L., Espelt, A., Rodrjguez-Sanz, M.,
Pasarin, M., & Kunst, A. (2010). Social class inequalities in the utilization
of health care and preventive services in Spain, a country with a National
Health System. Int J Health Services.

Geyer, S., Peter, R., & Nielsen, |. (2004). Health inequalities in different age
groups: the case of type 2-diabetes: a study with health insurance and
medication data. Soz Praventivmed, 49(5), 328-335.

Glasgow, R. E., Ruggiero, L., Eakin, E. G., Dryfoos, J., & Chobanian, L. (1997).
Quality of life and associated characteristics in a large national sample of

adults with diabetes. Diabetes Care, 20(4), 562-567.

81



Gnavi, R., Canova, C., Picariello, R., Tessari, R., Giorda, C., Simonato, L., &
Costa, G. (2011). Mortality, incidence of cardiovascular diseases, and
educational level among the diabetic and non-diabetic populations in two
large ltalian cities. Diabetes Research and Clinical Practice, 92(2), 205-
212.

Gnavi, R., Karaghiosoff, L., Costa, G., Merletti, F., & Bruno, G. (2008). Socio-
economic differences in the prevalence of diabetes in ltaly: the
population-based Turin study. Nutr Metab CardiovascDis, 18(10), 678-
682.

Gnavi, R., Petrelli, A., Demaria, M., Spadea, T., Carta, Q., & Costa, G. (2004).
Mortality and educational level among diabetic and non-diabetic
population in the Turin Longitudinal Study: a 9-year follow-up. Int J
Epidemiol, 33(4), 864-871.

Gonzalez, E. L., Johansson, S., Wallander, M. A., & Rodriguez, L. A. (2009).
Trends in the prevalence and incidence of diabetes in the UK: 1996-
2005. J Epidemiol Community Health, 63(4), 332-336.

Gu, K., Cowie, C. C., & Harris, M. I. (1998). Mortality in adults with and without
diabetes in a national cohort of the U.S. population, 1971-1993. Diabetes
Care, 21(7), 1138-1145.

Harrison, T. R. (2004). Principios de Medicina Interna. McGraw-Hill Companies.

Hiltunen, L. A. (2005). Are there associations between socio-economic status and
known diabetes in an elderly Finnish population? Cent Eur J Public
Health, 13(4), 187-190.

Hippisley-Cox, J., O’Hanlon, S., & Coupland, C. (2004). Association of deprivation,
ethnicity, and sex with quality indicators for diabetes: population based

survey of 53,000 patients in primary care. BMJ, 329(7477), 1267-1269.

82



Hu, F. B., Manson, J. E., Stampfer, M. J., Colditz, G., Liu, S., Solomon, C. G., &
Willett, W. C. (2001). Diet, lifestyle, and the risk of type 2 diabetes
mellitus in women. N Engl J Med, 345(11), 790-797.

Huisman, M., Kunst, A. E., Bopp, M., Borgan, J. K., Borrell, C., Costa, G.,
Deboosere, P., et al. (2005). Educational inequalities in cause-specific
mortality in middle-aged and older men and women in eight western
European populations. Lancet, 365(9458), 493-500.

Icks, Andrea, Moebus, S., Feuersenger, A., Haastert, B., Jockel, K. H., & Giani, G.
(2007). Diabetes prevalence and association with social status--Widening
of a social gradient?: German national health surveys 1990-1992 and
1998. Diabetes Research and Clinical Practice, 78(2), 293-297.

Imkampe, A. K., & Gulliford, M. C. (2010). Increasing socio-economic inequality in
type 2 diabetes prevalence--Repeated cross-sectional surveys in
England 1994-2006. Eur J Public Health, 21, 484-490.

Joseph, J., Svartberg, J., Njglstad, I., & Schirmer, H. (2010). Incidence of and risk
factors for type-2 diabetes in a general population: the Tromsg Study.
Scan J Public Health, 38(7), 768-775.

Kanijilal, S., Gregg, E. W., Cheng, Y. J., Zhang, P., Nelson, D. E., Mensah, G., &
Beckles, G. L. (2006). Socioeconomic status and trends in disparities in 4
major risk factors for cardiovascular disease among US adults, 1971-
2002. Arch Intern Med, 166(21), 2348-2355.

Krieger, N., Williams, D. R., & Moss, N. E. (1997). Measuring social class in US
public health research: concepts, methodologies, and guidelines. Annu
Rev Public Health, 18, 341-378.

Kroenke, C. H., Spiegelman, D., Manson, J., Schernhammer, E. S., Colditz, G. A.,
& Kawachi, I. (2007). Work characteristics and incidence of type 2

diabetes in women. Am J Epidemiol, 165(2), 175-183.

83



Kumari, M., Head, J., & Marmot, M. (2004). Prospective study of social and other
risk factors for incidence of type 2 diabetes in the Whitehall Il study. Arch
Intern Med, 164(17), 1873-1880.

Kunst, A. E., del, R. M., Groenhof, F., & Mackenbach, J. P. (1998). Socioeconomic
inequalities in stroke mortality among middle-aged men: an international
overview. European Union Working Group on Socioeconomic Inequalities
in Health. Stroke, 29(11), 2285-2291.

Kunst, AE. (1997). Cross-national comparisons of socioeconomic differences in
mortality. Erasmus University, Rotterdam.

Lantz, Paula M, House, J. S., Mero, R. P., & Williams, D. R. (2005). Stress, life
events, and socioeconomic disparities in health: results from the
Americans’ Changing Lives Study. Journal of Health and Social Behavior,
46(3), 274-288.

Larrafaga, I., Arriola, L., Escolar-Pujolar, A., Espelt, A., & Sandjn, M. (2009).
Desigualdades en la salud de las personas con diabetes: efecto de la
posicion socioecondmica del género y de la etnia. Diabetes Mellitus Tipo
2: impacto en la salud publica y estrategias de pervencion (pags. 61-86).
Madrid: Sociedad Espafiola de Epidemiologia.

Larrafaga, |., Arteagoitia, J. M., Rodriguez, J. L., Gonzalez, F., Esnaola, S., &
Piniés, J. A. (2005). Socio-economic inequalities in the prevalence of
Type 2 diabetes, cardiovascular risk factors and chronic diabetic
complications in the Basque Country, Spain. Diabet Med, 22(8), 1047-
1053.

Lawlor, D. A., Patel, R., Fraser, A., Smith, G. D., & Ebrahim, S. (2007). The
association of life course socio-economic position with diagnosis,
treatment, control and survival of women with diabetes: findings from the

British Women’s Heart and Health Study. Diabet Med, 24(8), 892-900.

84



Lawlor, D. A., Sterne, J. A., Tynelius, P., Davey, S. G., & Rasmussen, F. (2006).
Association of childhood socioeconomic position with cause-specific
mortality in a prospective record linkage study of 1,839,384 individuals.
Am J Epidemiol, 164(9), 907-915.

Leibson, C. L., O’Brien, P. C., Atkinson, E., Palumbo, P. J., & Melton, L. J. (1997).
Relative contributions of incidence and survival to increasing prevalence
of adult-onset diabetes mellitus: a population-based study. Am J
Epidemiol, 146(1), 12-22.

Lipscombe, L. L., & Hux, J. E. (2007). Trends in diabetes prevalence, incidence,
and mortality in Ontario, Canada 1995-2005: a population-based study.
Lancet, 369(9563), 750-756.

Loucks, E. B., Rehkopf, D. H., Thurston, R. C., & Kawachi, I. (2007).
Socioeconomic disparities in metabolic syndrome differ by gender:
evidence from NHANES lIl. Annals of Epidemiology, 17(1), 19-26.

Mackenbach, J. P., Stirbu, I, Roskam, A. J., Schaap, M. M., Menvielle, G.,
Leinsalu, M., & Kunst, A. E. (2008). Socioeconomic inequalities in health
in 22 European countries. N Engl J Med, 358(23), 2468-2481.

Manchado, R., Tamames, S., L¢pez, M., Mohedano, L., D’Agostino, M., & Veiga,
J. (2009). Scoping Review. Medicina y Seguridad del Trabajo, 55(216),
12-19.

Mata, M., Cos, F., Morros, R., Diego, L., Barrot, J., Berengué, M., Brugada, M., et
al. (2009). Abordatge de la diabetis mellitus tipus 2 (Vol. 15). Barcelona:
Institut Catala de la Salut. Guies de practica clinica i material docent.

Maty, S. C., Everson-Rose, S. A., Haan, M. N., Raghunathan, T. E., & Kaplan, G.
A. (2005). Education, income, occupation, and the 34-year incidence
(1965-99) of Type 2 diabetes in the Alameda County Study. Int J

Epidemiol, 34(6), 1274-1281.

85



Maty, S. C., Lynch, J. W., Raghunathan, T. E., & Kaplan, G. A. (2008). Childhood
socioeconomic position, gender, adult body mass index, and incidence of
type 2 diabetes mellitus over 34 years in the Alameda County Study. Am
J Public Health, 98(8), 1486-1494.

McEwen, L. N., Kim, C., Karter, A. J., Haan, M. N., Ghosh, D., Lantz, P. M,
Mangione, C. M., et al. (2007). Risk factors for mortality among patients
with diabetes: the Translating Research Into Action for Diabetes (TRIAD)
Study. Diabetes Care, 30(7), 1736-1741.

Meisinger, Christa, Thorand, B., Schneider, A., Stieber, J., Déring, A., & Loéwel, H.
(2002). Sex differences in risk factors for incident type 2 diabetes
mellitus: the MONICA Augsburg cohort study. Archives of Internal
Medicine, 162(1), 82-89.

Meseguer, C. M., Galan, I., Herruzo, R., & Rodriguez-Artalejo, F. (2011). Trends in
leisure time and occupational physical activity in the Madrid region, 1995-
2008. Rev Esp Cardiol, 64(1), 21-27.

Moreno, L. A., Sarria, A., & Popkin, B. M. (2002). The nutrition transition in Spain:
a European Mediterranean country. Eur J Clin Nutr, 56(10), 992-1003.

Mulnier, H. E., Seaman, H. E., Raleigh, V. S., Soedamah-Muthu, S. S., Colhoun,
H. M., & Lawrenson, R. A. (2006). Mortality in people with type 2 diabetes
in the UK. Diabet Med, 23(5), 516-521.

Muntaner, C, Borrell, C., Nd, E., Chung, H., Espelt, A., Rodrjguez-Sanz, M.,
Benach, J., et al. (2011). Politics, welfare regimes and population health:
controversies and evidence. Sociology of Health and lliness.

Navarro, V., Muntaner, C., Borrell, C., Benach, J., Quiroga, A., Rodriguez-Sanz,
M., Vergés, N., et al. (2006). Politics and health outcomes. Lancet,

368(9540), 1033-1037.

86



Norberg, M., Stenlund, H., Lindahl, B., Andersson, C., Eriksson, J. W., &
Weinehall, L. (2007). Work stress and low emotional support is
associated with increased risk of future type 2 diabetes in women.
Diabetes Res Clin Pract, 76(3), 368-377.

Pickup, J. C., & Crook, M. A. (1998). Is Type |l diabetes mellitus a disease of the
innate immune system? Diabetologia, 41(10), 1241-1248.

Prynne, C. J., Paul, A. A., Mishra, G. D., Hardy, R. J., Bolton-Smith, C., &
Wadsworth, M. E. J. (2002). Sociodemographic inequalities in the diet of
young children in the 1946 British birth cohort. Public Health Nutrition,
5(6), 733-745.

Rathmann, W., Haastert, B., Icks, A., Giani, G., Holle, R., Meisinger, C., & Mielck,
A. (2005). Sex differences in the associations of socioeconomic status
with undiagnosed diabetes mellitus and impaired glucose tolerance in the
elderly population: the KORA Survey 2000. Eur J Public Health, 15(6),
627-633.

Rathmann, W., Haastert, B., Icks, A., Lowel, H., Meisinger, C., Holle, R., & Giani,
G. (2003). High prevalence of undiagnosed diabetes mellitus in Southern
Germany: target populations for efficient screening. The KORA survey
2000. Diabetologia, 46(2), 182-189.

Ricci-Cabello, I., Ruiz-Perez, I., Olry, de L.-L., & Marquez-Calderon, S. (2010). Do
social inequalities exist in terms of the prevention, diagnosis, treatment,
control and monitoring of diabetes? A systematic review. Health Soc
Care Community, 18(6), 572-587.

Robbins, J. M., Vaccarino, V., Zhang, H., & Kasl, S. V. (2001). Socioeconomic
status and type 2 diabetes in African American and non-Hispanic white
women and men: evidence from the Third National Health and Nutrition

Examination Survey. Am J Public Health, 91(1), 76-83.

87



Roglic, G., Unwin, N., Bennett, P. H., Mathers, C., Tuomilehto, J., Nag, S.,
Connolly, V., et al. (2005). The burden of mortality attributable to
diabetes: realistic estimates for the year 2000. Diabetes Care, 28(9),
2130-2135.

Roglic, Gojka, & Unwin, N. (2010). Mortality attributable to diabetes: Estimates for
the year 2010. Diabetes Research and Clinical Practice, 87(1), 15-19.

Roskam, A., Kunst, A., Espelt, E., Regidor, A., Mielck, A., Dzurova, D., &
Mackenbach, J. (2009). Social Inequalities in the prevalence of diabetes.
Cross-national Comparisions of Socioeconomic differences in
Overweight and Obesity. Rotterdam: Erasmus Universiteit Rotterdam.

Roskam, A.-d. (2009). Cross-national comparisons of socioeconomic differences
in overweight and obesity. Erasmus Universiteit Rotterdam, Rotterdam.

Saydah, S., & Lochner, K. (2010). Socioeconomic status and risk of diabetes-
related mortality in the U.S. Public Health Rep., 125(3), 377-388.

Shaw, J. E., Sicree, R. A., & Zimmet, P. Z. (2010). Global estimates of the
prevalence of diabetes for 2010 and 2030. Diabetes Research and
Clinical Practice, 87(1), 4-14.

Soriguer, F., Rojo-Martinez, G., Alimaraz, M. C., Esteva, I., Ruiz de Adana, M. S.,
Morcillo, S., Valdes, S., et al. (2008). Incidence of type 2 diabetes in
southern Spain (Pizarra Study). Eur J Clin Invest, 38(2), 126-133.

Tang, M., Chen, Y., & Krewski, D. (2003). Gender-related differences in the
association between socioeconomic status and self-reported diabetes. Int
J Epidemiol, 32(3), 381-385.

The DECODE Study Group. (2003). Age- and Sex-Specific Prevalences of
Diabetes and Impaired Glucose Regulation in 13 European Cohorts.

Diabetes Care, 26(1), 61-69.

88



Thow, A. M., & Hawkes, C. (2009). The implications of trade liberalization for diet
and health: a case study from Central America. Global Health, 5, 5.

Varo, J. J., Martinez-Gonzalez, M. A., & Martinez, J. A. (2002). [Obesity
prevalence in Europe]. An Sist Sanit Navar, 25 Suppl 1, 103-108.

Vaz, de A., Graca, P., Afonso, C., D’Amicis, A., Lappalainen, R., & Damkjaer, S.
(1999). Physical activity levels and body weight in a nationally
representative sample in the European Union. Public Health Nutr., 2(1A),
105-113.

Wagner, E. H., Grothaus, L. C., Sandhu, N., Galvin, M. S., McGregor, M., Artz, K.,
& Coleman, E. A. (2001). Chronic care clinics for diabetes in primary
care: a system-wide randomized trial. Diabetes Care, 24(4), 695-700.

Wandell, P. E., & Gafvels, C. (2004). Patients with type 2 diabetes aged 35-64
years at four primary health care centres in Stockholm County, Sweden.
Prevalence and complications in relation to gender and socio-economic
status. Diabetes Res Clin Pract, 63(3), 195-203.

Weng, C., Coppini, D. V., & Sonksen, P. H. (2000). Geographic and social factors
are related to increased morbidity and mortality rates in diabetic patients.
Diabet Med, 17(8), 612-617.

Whitehead, M. (1992). The concepts and principles of equity and health.
International Journal of Health Services: Planning, Administration,
Evaluation, 22(3), 429-445.

Wild, S., Roglic, G., Green, A., Sicree, R., & King, H. (2004). Global prevalence of
diabetes: estimates for the year 2000 and projections for 2030. Diabetes
Care, 27(5), 1047-1053.

Wilder, R. P., Majumdar, S. R., Klarenbach, S. W., & Jacobs, P. (2005). Socio-
economic status and undiagnosed diabetes. Diabetes Res Clin Pract.,

70(1), 26-30.

89



Zimmet, P., Alberti, K. G. M. M., & Shaw, J. (2001). Global and societal
implications of the diabetes epidemic. Nature, 414(6865), 782-787.

Zunft, H. J., Friebe, D., Seppelt, B., Widhalm, K., Remaut de Winter, A. M., Vaz de
Almeida, M. D., Kearney, J. M., et al. (1999). Perceived benefits and
barriers to physical activity in a nationally representative sample in the

European Union. Public Health Nutrition, 2(1A), 153-160.

90



APPENDIX






APPENDIX

ARTICLE 1

[Gender inequalities and type 2 diabetes: the
importance of the difference]

Sandin M, Espelt A, Arriola L, Escolar-Pujolar A, Larranaga |.

Avances en Diabetologia. 2011; 27(3):78-87.

93


http://www.elsevier.es/es/node/2511287
http://www.elsevier.es/es/node/2511287












