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ABSTRACT
Objective: To describe the impact of subjects’ family income, which was used as a proxy for socioeconomic
status, with health characteristics and healthcare utilization of a large representative sample of population
in Northern Greece, taking into account several socio-demographic characteristics and health behaviors of
the participants.
Materials and methods: Eight hundred and twelve participants (43.7% males) with a mean age of
49.3±14.8 years (range 19-83 years), from the area of Thrace, Greece, were enrolled in this cross-sectional
populational study. A two-stage stratified sampling scheme was used and subjects were classified,
according to the net mean monthly household income, into three financial levels: low ≤1000 Euro; medium
1001-2000 Euro; and high >2000 Euro. Self-reported questionnaires for socio-demographic, lifestyle and
health related characteristics were collected. Sleep characteristics, utilizing Epworth Sleepiness Scale,
Athens Insomnia Scale, Pittsburgh Sleep Quality Index and Berlin Questionnaire, and mental health, using
Zung Self-rating Anxiety Scale and Beck Depression Inventory have been also assessed.
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Results: The majority of participants belonged to the lower income level (476 subjects, 58.6%). Lower
income level was associated with a higher prevalence of high alcohol consumption (p=0.030), low adherence
to Mediterranean diet (p=0.016), low physical activity (p<0.001) and either short or long nocturnal sleep
duration (p<0.001). After adjusting for all socio-demographic and lifestyle characteristics, subjects with low
income had a higher risk for anxiety (aOR=1.97, p=0.017), depression (aOR=4.88, p<0.001), dyslipidemia
(aOR=2.50, p=0.007), diabetes (aOR=3.58, p<0.001), obesity (aOR=1.97, p=0.038), cardiovascular disease
(aOR=3.04, p=0.015) and sleep disorders, as well as for primary (aOR=3.56, p=0.017) and secondary
(aOR=2.49, p=0.010) healthcare utilization compared to subjects with high income.
Conclusions: Low income is an important factor, which adversely affects the health of individuals via
different pathways such as adaptation of harmful everyday habits. Large-scale prospective cohort studies are
necessary to verify these associations in a methodologically more robust way.
Keywords: income, health, healthcare utilization, Greece.

N

INTRODUCTION

owadays, Greece is recovering
from its abysmal financial crisis
that commenced in mid-2009, the
deepest and longest ever recorded
in an Organization for Economic
Co-operation and Development (OECD) country in the postwar period (1, 2). More than a decade of profound economic downturn, combined with relentless austerity measures, resulted
in not only a significant reduction in family income, but also a dramatic increase in unemployment (3), thus leading to a remarkable decline in
economic welfare and a sharp augmentation of
poverty (4). More specifically, before the
COVID-19 crisis, the in-work poverty rate was
14.1% (5), the second highest in the European
Union. Furthermore, 34.8% of the whole population was at risk of poverty or social exclusion
(6). Income inequality was the fifth highest in the
EU, as the top 20% of earners made more than
six times the amount of money compared to the
bottom 20% (7).
There is strong evidence connecting income
inequality to health imbalance. For example,
Chetty et al. found a gap in life expectancy of
about 15 years for men and 10 years for women,
when comparing the richest 1% of individuals
with the poorest 1% (8). Income, together with
educational background and occupation, are indicators of socioeconomic status, which describe
the position that a person holds within the structure of society (9). Socioeconomic status has been
found to be adversely associated with a wide
range of health problems (10-12). In particular, a
recent meta-analysis revealed an approximately
1.8- to 3.7-fold increase in odds for cardiovascu-
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lar disease, hypertension, diabetes and dyslipi
demia, when comparing the bottom with the top
of the subjective social status ladder (13). Self-rated
health, a well established indicator of future mortality and morbidity (14), is frequently used in
epidemiological research as a measure of health
status (15). According to existing literature, subjects with a lower socioeconomic status are more
likely to report poor self-rated health (16-18).
There is also evidence for socioeconomic inequa
lities in common mental disorders, such as anxiety
and depression; both disorders have been observed to occur more frequently among individuals of lower socioeconomic level (19, 20). Moreover, socioeconomic status has also been
recognized as an important determinant of the
prevalence of sleep disturbances, which are more
frequent in subjects of lower income or education
or those that are unemployed (21). In addition,
income is strongly associated with healthcare utilization and has been identified as one of its most
significant determinants (22).
The aim of this study was to describe the impact of subjects’ family income, which was used
as a proxy for socioeconomic status, with health
characteristics (self-rated health, anxiety and depression symptoms, hypertension, dyslipidemia,
diabetes mellitus, cardiovascular disease, obesity,
sleep disturbances) and healthcare utilization (primary healthcare utilization, hospitalization, selection criteria of healthcare utilization) of a large
representative sample of population in Northern
Greece, taking into account several socio-demographic characteristics and health behaviors
(smoking, alcohol consumption, coffee consumption, adherence to Mediterranean diet, physical
activity, sleep duration) of the participants. q
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MATERIALS AND METHODS

S

tudy sample and research design
The study population in this cross-sectional
study comprised individuals aged >18 years old.
The sample selection was based on a two-stage
stratified sampling scheme on all adults living in
the region of Thrace, in Northeastern Greece, and
it was conducted between September 2016 and
May 2019. In the first stage of the sampling procedure, the area of Thrace was divided in two strata
by the degree of urbanization. The urbanization
levels were urban (≥10,000 inhabitants) and
semi-urban or rural (<10,000 inhabitants) areas.
According to the 2011 census, which constituted
the sampling frame in our study, the urban population of Thrace accounted for approximately
40% of the total population of this area. In the
second stage, subjects were recruited proportionally to each stratum size, through a method of random generation of telephone numbers on the
basis of the area code. After the aim of the study
was explained to them, participants agreed to
have field researchers visit their home and to
complete the questionnaires of the study in a
30-min-long interview. The sampling scheme ensured that the sample was randomly selected and
representative of the general population of
Thrace.
Ethics
Informed consent was obtained from all participants of the study. All study procedures were in
accordance with both the ethical standards of
Democritus University Ethics Committee and
standards of the Helsinki Declaration (1964) and
its later amendments. The study protocol was approved by the Institutional Ethics Committee (Protocol Number 42570/294).
Socio-demographic characteristics
Socio-demographic characteristics were assessed,
including gender, age (as continuous variables,
categorized as ≤40, 40-60, >60 years old), marital status (married, single/divorced/widowed),
place of residence (urban, rural), education level,
employment status (employment, unemployment) and financial status. Education of the participants was categorized into three levels: low –
basic education (≤nine years); medium – up to
high school or technical colleges; high – university.
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Financial status
Financial status of the participants was categorized into three levels according to the net mean
monthly household income during the past three
years (low: ≤1000 Euro; medium: 1001-2000 Euro;
and high: >2000 Euro), in line with previous
studies conducted in Greece, which had exa
mined the association between income and different health indices (23-25).
Health and lifestyle indicators
In order to accurately describe health behaviors,
the following lifestyle and dietary habits were assessed. Regarding smoking, current smokers were
defined those individuals who smoked at least
one cigarette per day. The daily intake of alcohol
was based on the number of drinks consumed per
day, and an average intake of more than one drink
per day for women and more than two drinks per
day for men was considered as high. The daily
intake of caffeine was based on the number of
cups of coffee consumed per day, and an intake of
more than two cups per day was considered as
high. Adherence to the Mediterranean diet was
considered as an indicator of healthy diet and it
was assessed by the Mediterranean Diet Score
(ranging from 0 to 55), with scores >35 being
considered as high adherence (26). Physical acti
vity was assessed according to self-reported weekly frequency, duration and intensity of regular
exercise (running, cycling, swimming, football,
basketball, tennis, volleyball) and walking. Mo
derate exercise for at least three days per week or
walking for at least five days per week for at least
30 minutes per day was classified as high physical
activity.
Participants provided information on their
nighttime sleep by answering the following questions: “On the average, how many hours do you
sleep per day?” The responses were obtained for
an average weekday and weekend day over the
previous month. As a proxy of the overall sleep
duration on a weekly basis, weighted mean measures were calculated using the following formula:
weighted sleep duration = 5/7* (sleep duration
on a weekday) + 2/7* (sleep duration on a weekend day). Participants were classified into the following three sleep categories according to their
sleep duration: short sleep duration (<six hours),
normal sleep duration (6-8 hours), and long sleep
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duration (>eight hours), classification which is
consistent with the majority of previous studies.
Health related characteristics
Self-reported general health, as an indicator of
perceived health status, was initially characterized
as very bad, bad, fair, good and very good, but in
the sequence, categories very bad, bad and fair
were considered as bad health status and categories good and very good were considered as good
health status. Based on the self-reported height
and weight of the subjects, body mass index (BMI;
weight/height2 in kg/m2) was calculated and obesity was defined if BMI≥30 kg/m2 according to
the World Health Organization (WHO) criteria (27).
Participants were asked to report any preexisting health problems, based on diagnosis previously established by a health professional, such as
hypertension, dyslipidemia diabetes mellitus and
cardiovascular disease (CVD).
Mental health
Anxiety symptoms were assessed using the Greek
version (28) of the Zung Self-rating Anxiety Scale
(SAS), a 20-item self-reporting Likert scale, in
which items are rated by respondents according
to how each item applied to them within the past
week, using a four-point scale ranging from 1
(none, or a little of the time) to 4 (most, or all of
the time). SAS items concern both affective and
somatic symptoms; 15 expresses a negative experience such as “I feel afraid for no reason at all”
and 5 expresses a positive experience and are reverse scored, such as “I can breathe in and out
easily”. The scale has a raw score range of 20 to
80 points. Higher scores indicate greater severity
of anxiety symptoms, while raw score of 36 was
considered as a cut-off point for significant
anxiety (29).
Depression symptoms were assessed using the
Greek version (30) of the Beck Depression Inventory (BDI) (31), a widely used questionnaire that
measures characteristic attitudes and symptoms
of depression. It consists of 21 self-reporting Likert
scale items, which are rated by respondents according to how each item applied to them during
the past two weeks, using a four-point scale ran
ging from 0 (i.e., I do not feel sad) to 3 (i.e., “I am
so sad and unhappy that I can’t stand it”). Items
are summed to create a total score, with higher
scores indicating higher levels of depression. A to-
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tal score of 13 was considered as a screening
cut-off point for significant depression due to the
high sensitivity (32).
Sleep disturbances
Assessment of daytime sleepiness was performed
using the Greek version of Epworth Sleepiness
Scale (ESS) (33, 34), which includes eight questions pertaining to the chance of dozing off or falling asleep in eight day-to-day activities. The score
of each question ranges from 0 to 3, and their sum
is the final score (range, 0 to 24) of the questionnaire; excessive daytime sleepiness was consi
dered for final scores >10 (35).
Assessment of insomnia symptoms was performed using the Greek version of Athens Insomnia Scale (AIS) (36), which was designed for quantifying sleep difficulty based on the ICD-10
criteria. This consists of eight items: the first five
pertain to sleep induction, awakenings during the
night, final awakening, total sleep duration, and
sleep quality; while the last three refer to wellbeing, functioning capacity, and sleepiness during
the day. A score of >5 was used to establish the
diagnosis of insomnia (37).
Assessment of sleep quality was performed
using the Greek version of Pittsburgh Sleep Qua
lity Index (PSQI) (38, 39). It consists of 19 questions grouped into seven subcategories. Speci
fically, the seven distinct clinical subclasses of
sleep difficulties are as follows: (1) Subjective
sleep quality (one question), (2) Sleep latency
(two questions), (3) Sleep duration (one question),
(4) Sleep efficiency (three questions), (5) Sleep
disorders (nine questions), (6) Use of sleep medication (one question), (7) Daytime dysfunction
(two questions). These distinct subcategories are
summed and produce an overall score; poor
sleep quality was considered for final scores >5.
Risk assessment of OSA was performed using
the Greek version of Berlin Questionnaire (BQ),
one of the most common tools for identifying patients with an increased risk of OSA (40, 41). It
consists of 10 questions grouped into three categories: (1) Snoring severity (questions 1-5), (2)
Daytime sleepiness or fatigue (questions 6-9), (3)
History of arterial hypertension or obesity (question 10). The questions also include information
about sex, age, height, and weight. High risk for
OSA was considered if at least two categories
were positively rated.
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Utilization of primary and
secondary healthcare
Based on the survey questionnaire participants’
self-reported primary and secondary healthcare
utilization were assessed. Primary healthcare utilization refers to visits to medical doctors, general
practitioners and specialists, in private or public
primary healthcare establishments during the last
month, and secondary healthcare utilization refers to admissions to either private and public hospitals, during a one-year reference period prece
ding the survey. Participants were also asked to
answer about the importance of the following
criteria in selecting primary healthcare services:
shorter waiting list, faster access, shorter waiting
queue and lower financial burden.

Statistical analysis
Statistical analysis of the data was performed using
IBM Statistical Package for the Social Sciences
(SPSS), version 19.0 (IBM Corp., Armonk, NY,
USA). All variables were qualitative and they were
expressed as absolute and relative (%) frequencies. In univariate analysis, the association of participants’ income with their socio-demographic
characteristics such as habit factors, health characteristics and healthcare utilization was assessed
using the chi-square test. Odds ratios (OR) with
their 95% confidence intervals (CI) were estima
ted as the measure of the above associations.
Multivariate logistic regression models were
constructed to explore the independent effect of
income on subjects’ characteristics. Explanatory

TABLE 1. Association of
participants’ income with
their sociodemographic
characteristics

494

Maedica

A Journal of Clinical Medicine, Volume 15, No. 4, 2020

Income and Health

TABLE 2.
Association of
subjects’ income
with lifestyle
factors, health
characteristics and
healthcare
utilization
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variables included: gender, age, marital status,
place of residence, education level, working status, smoking, alcohol and coffee consumption,
adherence to Mediterranean diet, physical activity
and sleep duration. Cronbach’s α coefficient was
used to assess the internal consistency of all questionnaires. All tests were two tailed and statistical
significance was considered for p values <0.05. q
RESULTS

A

total of 812 subjects, of which 355 (43.7%)
males and 457 (56.3%) females, with a mean
age of 49.3±14.8 years (range 19-83 years, median age 50 years), were included in the study
out of the 1 144 people who have been initially
approached (71% participation rate). Participants’ socio-demographic characteristics are
summarized in Table 1.
Association of income with
socio-demographic characteristics
More than half of the households were placed in
rural settings (53.7%). The majority of the participants were married (66.5%), only 8.5% were unemployed, while their educational level was almost equally distributed into three levels (low
30.5%, medium 35% and high 34.5%). The majority of participants belonged to the lower income level (476 subjects, 58.6%), 200 (24.6%) to
the medium and 136 (16.7%) to the higher income level. Low income level was more frequent
among females (p=0.003), younger or older participants (p<0.001), unmarried family status
(p<0.001), inhabitants of rural areas (p<0.001)
and unemployed (p<0.001); income level has
been also negatively associated with education
(p<0.001) (Table 1).
Association of income with lifestyle indicators
Regarding lifestyle and other habits, 37.1% of the
sample was current smokers, 21.8% had high alcohol consumption and 32.1% had high coffee
consumption. The majority of participants repor
ted low adherence to Mediterranean diet (77.6%)
and low physical activity (83.3%). Based on participants’ self-reported sleep duration, the prevalence of short and long sleep duration was 22.3%
and 13.3%, respectively. The association of income with these characteristics is displayed in Table 2. Low and medium income level was associ496
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ated with a higher prevalence of high alcohol
consumption (p=0.030), low adherence to Mediterranean diet (p=0.016), low physical activity
(p<0.001) and short and long nocturnal sleep duration (p<0.001). The prevalence of high coffee
consumption was greater in low and high income
levels compared to medium level (p=0.014),
while there was a trend towards higher prevalence of smoking in low and medium income le
vels compared to high level (p=0.085).
Association of income with health related
characteristics
Regarding to the self-reported health indices, 180
participants (22.2%) reported bad health. In the
univariate statistical analysis, income was strongly
associated with self-reported health (p<0.001);
34.5% of the participants in the low income level
reported bad health compared to only 6% and
2.9% in the medium and high income level, respectively. This negative association between income and self-reported health remained in the
multivariate analysis even after adjusting for all
possible confounders; in particular, in participants
of the low income group a significantly higher
likelihood for reporting bad health compared to
those of medium (aOR=7.92, 95% CI=4.14-15.14,
p<0.001)
and
high
(aOR=8.56,
95% CI=2.82-25.96, p<0.001) income group.
Prevalence of hypertension, dyslipidemia, diabetes, obesity and CVD was 34.2%, 33.4%,
10.7%, 35.0% and 9.5%, respectively. The association between income and cardiovascular risk
factor profile is shown in Tables 2-4. Participants’
income was inversely associated with the prevalence of hypertension (p=0.028), dyslipidemia
(p<0.001), diabetes (p<0.001) and obesity
(p<0.001). Low income level was associated with
a 62%-increase in the risk of hypertension compared to high income level (OR=1.62,
95% CI=1.06-2.47, p=0.027), although this association did not remain significant after adjusting
for other potential confounders (aOR=1.06,
95% CI=0.66-1.72, p=0.804), in particular when
subjects’ age was included in the multivariate logistic model.
The risk of dyslipidemia was 3.6-times higher
in the low income level (OR=3.62,
95% CI=2.18-6.03, p<0.001) and three-times
higher in the medium income level (OR=2.99,
95% CI=1.71-5.22, p<0.001) compared to high
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income level; only the association between low
and high income level remained significant after
adjusting for other potential confounders
(aOR=2.50, 95% CI=1.29-4.85, p=0.007).
The 5-fold increased risk for diabetes
(OR=5.05, 95% CI=2.70-9.45, p<0.001), which
was observed in the low income level compared
to medium or high level, persisted even after adjusting for all other variables, but with smaller
odds ratio (aOR=3.58, 95% CI=1.75-7.32,
p<0.001).
Obesity was almost three-times more frequent
in the low (OR=2.94, 95% CI=1.82-4.74,
p<0.001) and in the medium income level
(OR=2.86, 95% CI=1.69-4.84, p<0.001) compared to high income level. After adjustment for
all other variables, the inverse association between income and obesity persisted, but it was
attenuated in particular when subjects’ adherence
to Mediterranean diet and physical activity were
included in the multivariate logistic model; a twofold risk of obesity was found in low income level
compared
to
high
level
(aOR=1.97,
95% CI=1.04-3.36, p=0.038), while there was a
tendency towards higher risk of obesity in medium income level compared to high income level
(aOR=1.73, 95% CI=0.92-3.26, p=0.087).
An overall 3-fold increased risk for CVD was
observed in low income level compared to medium (aOR=2.95, 95% CI=1.47-5.91, p=0.002)
and high (aOR=3.04, 95% CI=1.24-7.44,
p=0.015) income level, even after adjusting for
all demographic and behavioral risk factors.
Association of income with mental health
The internal consistency of Zung self-rating Anxiety Scale and Beck Depression Inventory (BDI)
was very high (Cronbach’s α coefficient was 0.84
and 0.88, respectively). The prevalence of anxiety
was 32.3% and the prevalence of depression was
26.6%. The association between income and psychological profile is also shown in Tables 2-4. The
prevalence of anxiety was higher in the low income level compared to medium and high income levels (36.6% vs 26.0% and 26.5%,
p<0.001), while participants’ income was inversely associated with the prevalence of depression (36.1%, 15.5% and 9.6% in low, medium
and high income level, p<0.001). Multivariate
logistic regression analyses revealed that lower income level was associated with significantly in-
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creased odds of: (i) anxiety compared to medium
(aOR=1.73, 95% CI=1.14-2.61, p=0.010)
and high (aOR=1.97, 95% CI=1.13-3.43,
p=0.017) income levels; and (ii) depression
compared
to
medium
(aOR=3.66,
95% CI=2.24-5.96, p<0.001) and high
(aOR=4.88, 95% CI=1.45-9.73, p<0.001) income levels.
Association of income with sleep disturbances
Regarding to the sleep disturbances, symptoms of
daytime sleepiness and insomnia were found in
the 9.9% and 20.7% of the entire sample, respectively. Poor sleep quality was found in 40.9%,
while high risk for obstructive sleep apnea in
38.9% of the sample. The internal consistency of
all four questionnaires was very high (Cronbach’s
α coefficient was 0.75 for ESS, 0.92 for AIS, 0.85
for PSQI, and 0.87 for BQ. Participants’ income
was inversely associated with the prevalence of
daytime sleepiness (p=0.028), insomnia
(p<0.001), bad sleep quality (p<0.001) and high
risk for OSA (p<0.001) (Tables 2 and 3).
Multivariate logistic regression analysis, adjus
ting for all variables, revealed that (i) participants
in the low income level had a higher likelihood for
having daytime sleepiness (aOR=2.24, p=0.014),
insomnia (aOR=1.69, p=0.019) and high risk for
OSA (aOR=1.70, p=0.012) compared to those
of medium income level, (ii) participants in the
low income level had a higher likelihood for ha
ving daytime sleepiness (aOR=2.35, p=0.032),
insomnia (aOR=3.48, p<0.001), poor sleep
quality (aOR=5.44, p<0.001) and high risk for
OSA (aOR=3.35, p<0.001) compared to those
of high income level and (iii) participants in the
medium income level had a higher likelihood for
having poor sleep quality (aOR=2.65, p=0.033)
and high risk for OSA (aOR=2.04, p=0.018)
compared to those of high income level (Table 4).
Association of income with healthcare
utilization
Regarding to the utilization of primary and se
condary healthcare, 49.4% of the sample population utilized primary healthcare during the past
month, and 13.1% reported having been admitted to hospital in the past year. The association
between income and healthcare utilization is
shown in Tables 2-4. Participants’ income was
negatively associated with the use of PHC services
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TABLE 3.
Association of
subjects’ income with
their health
characteristics and
healthcare utilization
expressed as crude
odds ratios (OR)
with 95% confidence
intervals (95% CIs)
obtained by means
logistic regression
analysis.

(56.5%, 47.0% and 27.9% in low, medium and
high income level, p<0.001) and hospitalization
(16.0%, 9.0% and 8.8%, p=0.014). Both associations remained significant after adjusting for all
other variables; in particular, compared to subjects of medium and high income level, those of
the low income level had a higher likelihood for
primary healthcare utilization (aOR=1.44,
p=0.046 and aOR=3.56, p=0.017) and hospitalization (aOR=1.99, p<0.001 and aOR=2.49,
p=0.010). Moreover, subjects of medium level
had a higher likelihood for primary healthcare uti498
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lization (aOR=2.53, p<0.001) compared to
those of high income level.
Lower income was associated with lower likelihood for choosing private primary healthcare
(PHC) services (33.5%, 55.3% and 84.2% in low,
medium and high income level, p<0.001) and
with higher likelihood for choosing public PHC
services (71.0%, 48.9% and 15.8%, p<0.001).
Both gradient effects of income relationships persisted even after adjusting for all other variables
(Table 4). In particular, subjects of low income
level were almost 10 times more likely to use a
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TABLE 4.
Association of
subjects’ income with
their health
characteristics and
healthcare utilization
expressed as
adjusted odds ratios
(aOR) with 95%
confidence intervals
(95% CI) obtained by
means multivariate
logistic regression
analysis.

public service (aOR=9.78, p<0.001) and 0.12
times less likely to use a private service (aOR=0.12,
p<0.001) compared to those of high income le
vel.
Regarding the selection criteria for health services, univariate statistical analysis showed that
subjects of lower income levels were less likely to
select health services with shorter waiting list
(p<0.001), faster access (p=0.002) and shorter
waiting queue (p=0.001) and more likely to select health services with lower financial burden
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(p<0.001) (Tables 2-3). In multivariate statistical
analysis, although a trend for subjects of low income level to select services with shorter waiting
list (aOR=0.61, p=0.064) and faster access
(aOR=0.64, p=0.063), compared to those of
high income level persisted even after adjustment
for all other variables, the primary criterion for the
selection of PHC services was financial burden. In
this regards, subjects of the low income level had
a higher likelihood for selecting PHC services with
lower financial burden compared to subjects of
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medium (aOR=1.73, p=0.003) and high income
level (aOR=2.72, p<0.001), as well as subjects of
medium compared to those of high income level
(aOR=1.60, p=0.050) (Table 4). q
DISCUSSION

T

his study highlighted the impact of socio-economic status, as expressed by monthly income, in a large number of self-reported health
indices of residents in Northern Greece. In line
with previous reports, low income was found to
predispose to worse health outcomes (13). Pre
vious studies have attributed this association to
the higher prevalence of harmful habits, such as
tobacco smoking, alcohol drinking, unhealthy
diet and lack of physical activity, among these
populations (42-44). Indeed, unhealthy behavi
ors have previously explained the majority of the
association between low socioeconomic status
and high mortality in a civil service population in
London, UK (45). Two nationally representative
longitudinal studies in US adults revealed that,
even after controlling for the effect of health behaviors, the mortality disadvantage of both lower
income group and least disadvantaged socioeconomic status remained significant (46, 47).
Income, together with education and occupation, are indicators of socioeconomic status, outlining the position that a person holds within the
structure of society (9). Socioeconomic status has
been previously reported to be adversely associated with a wide range of health problems, such
as all-cause mortality (45, 46), cardiovascular di
sease (45), hypertension (48), diabetes (49), dyslipidemia (50) and obesity (50). In our population,
a significant association between income and selfreported health was also noted. Actually, 34.5% of
participants in the low income group reported
bad health, versus only 6% and 2.9% in the medium and high income level, respectively, a fact
verified by multivariate analysis, after adjusting for
all possible confounders. As mentioned previously, individuals from the low income group had a
significantly higher likelihood to rate their health
as bad, compared to those of the medium or high
income group. In line with this, participants’ income was inversely associated with the prevalence of hypertension. However, in adjusted multivariate models, the association between
hypertension and income did not remain significant. Regarding dyslipidemia only the association
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between low and high income level remained
significant after adjusting for other potential confounders, while for diabetes, a significantly increased risk in the low income group compared to
medium or high income was observed, even after
adjusting for all other variables. Obesity was initially 3-times more frequent in the low and in the
medium income group, compared to high income
level. After adjustment for all other variables, this
association was still observed, but it was attenua
ted in particular when subjects’ adherence to
Mediterranean diet and physical activity were included in the multivariate logistic model; a
two-fold risk of obesity was found in the low income group compared to high level. Finally, an
overall 3-fold increased risk for CVD was observed
in the low income group compared to mediumand high income group, even after adjusting for all
demographic and behavioral risk factors. This provides evidence, which supports the strong association between low income and adverse health
outcomes, independently of several confounding
factors.
It should be also added that in our sample,
lower income was associated with significantly increased odds for anxiety and depression, when
compared with scores of individuals with both
medium and high income, in line with previous
studies that have reported the association between socio-economic inequalities and the deve
lopment of anxiety and depression (19, 51). Regarding sleep characteristics of our sample,
individuals with low income had higher odds for
having disorders, such as daytime sleepiness, insomnia, poor sleep quality and high risk for OSA,
in comparison with those with high income, a
finding confirming previous reports in multiethnic
populations, characterized by social diversity (21, 52).
Another notable finding in this study concerns
the association between income and healthcare
utilization. In this regards, low-income individuals
were more likely to use primary health care services. Our findings are in agreement with the results of four previous studies from Greece, which
all revealed that low-income groups appear to
have increased healthcare utilization (22, 53-55).
Moreover, there are reports from numerous European (56-60) and American (61, 62) studies, sta
ting that subjects with a lower socioeconomic status are more likely to visit a general practitioner,
despite the important differences in the type of
health system between these countries. Our re-
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sults indicate that the higher utilization rate among
lower socio-economic groups is probably due to
the greater health needs – in this study expressed
in terms of self-rated health status and health
problems. Moreover, our finding that hospital admissions occur more frequent in lower income
groups is consistent with results from previous European (63, 64) and American (USA/Canada) (65)
studies, and, in relation to greater health needs in
the lower income group, may reflect the fact that
there are no socio-economic barriers in the provision of hospital care. Indeed, access to hospital
care in Greece is free of charge, providing also
patients with free laboratory and diagnostic tests
during their stay.
Certainly, this study has limitations. First, its
cross-sectional design, which does not allow to
establish clear causal relationships. Indeed, a longitudinal follow-up would add to the current
knowledge, regarding the incidence of various
health conditions in the three different income

groups. Additionally, the self-report of health disorders instead of objective measurement decrea
ses the value of the reported results. On the other
hand, among the strengths of the study lie the following: its relatively large sample size and its re
presentativeness, since it includes individuals of
both sexes and all age groups, living in rural or
urban settings, and the use of a large number of
diagnostic tools and questionnaires. q
CONCLUSIONS

I

n conclusion, this study highlights the fact that
low income is an important factor, which adversely affects the health of individuals, via different pathways, such as the adaptation of harmful everyday habits. Large-scale prospective
cohort studies are needed to establish these associations in a methodologically robust way. q
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