
Anxiety and socio-economic status among healthy adults:
the ATTICA Study

Dear Editor:

Throughout the past decade, several epidemiological
and cross-cultural studies have provided important
insight into the physical and psychological well-being of
citizens throughout Europe (ESEMeD/MHEDEA 2000
Investigators, 2004; Wittchen & Jacobi, 2005; Kessler &
Ustun, 2004). One of the psychological factors that has
received special attention is anxiety (Tyrer & Baldwin,
2006; Curran et al., 2006; Miller & Massie, 2006; Somers
et al., 2006), which has been associated with several
chronic disorders, especially, coronary heart disease.
Chronic anxiety may increase the risk of coronary heart
disease by influencing various health behaviors, like
smoking and unhealthy eating, promoting atherogenesis
via increased risk of hypertension and promoting plaque
rupture, coronary vasospasm, and thrombosis. Moreover,
anxiety appears to be associated with abnormal cardiac
autonomic control, which may indicate increased risk of
fatal ventricular arrhythmias (Kubzansky et al., 1998).
Due to economic, political, social and other cultural dif-
ferences, the prevalence of anxiety across Europe and
Americas appears to vary (Lieb et al, 2005. In addition,
data regarding the epidemiology of anxiety and its deter-
minants are lacking at population level, especially in
southern European populations. Therefore, this paper
seeks to provide a glimpse into the epidemiology of anx-
iety and related socio-demographic characteristics in a
nationally representative sample of Greek adults
(Pitsavose/a/.,2003).

METHODS

Population

The "ATTICA" study (Pitsavos etal, 2003) is a health
and nutrition survey conducted in the province of Attica,
Greece. Seventy-eight percent of the participants current-
ly reside in the city of Athens (urban) while 22% live in
the areas surrounding the city (rural). To select partici-
pants, a random, multistage sampling method based on

the age (5 stages), sex (2 stages) distribution of the Attica
province according to the 2001 Census of the National
Statistical Service of Greece was used. A total of 4056
residents were randomly identified for potential inclusion
in this research. Individuals that did not have a cold or
flu, acute respiratory infection, dental problems or
surgery of any kind during the week preceding the study
were asked to participate. A total of 1518 men and 1524
women consented (75% participation rate); however, 5%
of these men and 3% of these women were excluded from
the present analyses due to clinical histories of cardio-
vascular disease. Psychological data were obtained from
a sub sample of 853 participants (453 men, age 41 ± 10
y; 400 women, age 37 ± 11 y) based on the study's pop-
ulation according to the following algorithm: in each
"block" (i.e., city-gender-age group) 1 in every 4 partici-
pants was randomly selected using a sequence of binary
numbers (i.e., 1100101100). Therefore, this sub sample is
representative of the population in this study as well as
the general population of Greece, with only minor,
insignificant differences in the age-sex distributions
between the studied and target populations.

MEASURES

Biochemical measurements

Blood samples were taken from the antecubital vein
after participants had fasted from food and alcohol for a
minimum of 12 hours. The biochemical evaluations were
conducted in accordance with the World Health
Organization Lipid References Laboratories. Total-,
high-density lipoprotein- (HDL), cholesterols, blood glu-
cose and triglycerides were also measured in all partici-
pants, using colorimetric enzymic method in a Technicon
automatic analyzer RA-1000 (Date-Behring Marburg
GmbH Marburg, Germany). An internal quality control
assessed the validity of cholesterol, triglycerides and
HDL tests. The intra and inter-assay coefficients of vari-
ation of cholesterol and triglycerides levels did not
exceed 4%.
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Socio-Demographic characteristics

A standard demographic questionnaire was used to
assess age, gender and marital status (i.e., married,
divorced, widowed). Education levels were measured in
the number of years in school. The mean annual income
over the last three years was also recorded. Occupation
status was assessed using a ten-point rating scale:
unskilled occupations (e.g., hand workers) were assigned
lower values; executive or skilled occupations (e.g.,
physicians, teachers, etc) were assigned higher values.
An overall socio-economic status (SES) score was
derived as a product of the aforementioned variables (i.e.,
years in school X mean annual income X occupational
score). These data (range: 55,000-8,800,000) were nor-
mally distributed according to the Kolmogorov-Smirnov
criterion. Participants were then assigned to one of the
SES tertiles based on their SES score with respect to this
data distribution (Is' tertile: < 1,728,000; 2nd fertile:
1,728,001 - 2,400,000; 3'" tertile: > 2,400,001).

Lifestyle Characteristics

Current smokers were defined as those who smoked at
least one cigarette per day at the time of the study.
Former smokers were defined as those who had stopped
smoking, at least, one year before the study. All other
participants were defined as non-smokers. Physical activ-
ity was defined as leisure-time activity of specified inten-
sity (kcal/min expended) and duration (minutes per time),
at least once per week during the past year. Participants
who did not meet this criterion were considered physical-
ly inactive. Body Mass Index (BMI) scores were calcu-
lated as weight (Kg) divided by standing height (m2).
Obesity was defined as body mass index > 29.9 Kg/m2).

Clinical Characteristics

Following the physical examinations (which required
that participants be seated for, at least, 30 minutes), blood
pressure was measured three times at the right arm
(ELKA aneroid manometric sphygmometer, Vn
Schielben Co., Munich, Germany). Participants whose
average blood pressure levels were greater or equal to
140/90 mmHg, or were currently taking antihypertensive
medication, were classified as hypertensive.
Hypercholesterolemia was defined based on total serum
cholesterol levels greater than 200 mg/dl or the use of
lipid-lowering agents. Diabetes mellitus was defined as a

blood sugar level greater than 125 mg/dl or the use of
anti-diabetic medication(s).

Dietary Characteristics

Consumption of non-refined cereals and other similar
products, vegetables, legumes, fruits, olive oil, dairy
products, fish, beans, nuts, potatoes, eggs, sweets, poul-
try, red meat and meat products were measured on aver-
age-per-week during the past year through a validated
food-frequency questionnaire from the Unit of Nutrition
at the University of Athens Medical School (Katsouyanni
et al., 1997). Frequency of consumption was approximat-
ed using the number of times per month each food was
consumed. Alcohol consumption was measured in terms
of daily ethanol intake (one 100 ml wine glass as 12%
ethanol concentration). Based on the Mediterranean Diet
Pyramid (Panagiotakos et al., 2006), diet scores were cal-
culated based on the degree adherence to they this dietary
pattern. Higher values indicate closer adherence to the
traditional Mediterranean diet.

Psychological Assessment

Anxiety
The 20-item, self-report State-Trait Anxiety Inventory

(STAI), state version was used to asses current levels of
anxiety symptomatology (Spielberger et al., 1970). The
Greek translation of this assessment, which has been
found reliable, was used in the research (Fountaoulakis et
al., 2006). Participants responded to each of items with a
frequency rating according to the following scale: 1-
never, 2 - sometimes, 3 - often, 4 - always. Total scores
were based on the summation of the values assigned to
each response (range: 20 - 80). According to
Spielberger's criteria, a score of 40 or higher reflects clin-
ically relevant symptoms of anxiety. Although this spe-
cific cut-off has not been validated in a Greek population,
the Greek STAI scale has been shown to have similar
psychometric properties to other translations used in the
international research (Fountaoulakis et al., 2006).

Depression
Due to the high correlation of depression and anxiety,

the Zung Self-Rating Depression Scale (ZDRS) (Zung,
1965; 1990) was also used in this work. The ZDRS is a
self-report test designed to quickly and easily quantify
the presence and severity of depressive symptomatology
and was applied an all 853 participants.
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Statistical Analysis
Continuous variables are presented as mean values

standard deviation, while categorical variables are pre-
sented as absolute and relative frequencies. A multi-
adjusted regression analysis was applied in order to test
the associations between various variables and the STAI
score (outcome), after controlling for various characteris-
tics of the participants. All reported p-values are based on
two-sided tests and compared to a significance level of
5%. Due to multiple comparisons performed we used the
Bonferroni correction rule in order to account for the
increase in Type I error. SPSS 14.0 software (SPSS Inc.
2004, Chicago, Illinois, USA) was used for all the statis-
tical calculations.

RESULTS

Table I presents the basic characteristics of the study's
participants by sex. Higher percentages of men than

women smoke (p < 0.001), have hypertension (p < 0.001)
and/or diabetes (p < 0.05). Men also tend to have higher
BMI scores than women (p < 0.001). Moreover, a differ-
ence was observed between sex and the distribution of
SES groups (Table II). In particular, the lowest SES class
contained significantly more men than women. The aver-
age STAI score across all participants is 41.1+11.9.
Women report higher levels of anxiety than men (Table
2); however, this difference is only significant in the 35-
44 years-of-age bracket (p<0.05). In accordance with
Spielberger's criteria (i.e., STAI score 40), 55.2% of the
woman and 50% of the men indicate clinically relevant
symptoms of anxiety (p = 0.08). Furthermore, STAI
score was not correlated with age, BMI, and smoking
habits of the participants (all p-values > 0.15).

Participants classified into the highest SES group have
significantly lower STAI score than those in the middle
or lower SES groups (39±10 vs. 43±12 vs. 46±14,
respectively, p<0.001). Moreover, the difference
observed between the lowest and middle SES groups is

Table I. - Characteristics of the study's participants.

Age (years)

Current or former smoker (%)

Body mass index (Kg / m2)

Sedentary life (%)

Hypertension (%)

Hypercholesterolemia (%)

Diabetes mellitus (%)

Education level (years of school)

Mean annual income (xl(F€)

Occupational score (0-10)

Socio-economic status

Anxiety score (STAI) (20-80)

Depression score (ZDRS) (20-80)

Low (%)

Middle (%)

High (%)

Men (n = 453)

45 13

65%

27.3 5.2

58%

29%

29%

5%

13 3.4

14.1 4.6

7.4 2.2

29%

33%

38%

40 1

43 10

Table II. - Mea (standard deviation) STAI score by age-sex group.

Age

Overall

< 35 years

35-44 years

45-54 years

55 +

40.3±11.6

Men

40.3±12.2

40.0±10.9

41.1+12.1

42.7+11.1

41.9+12.1

Women (n = 400)

44 18

50%

23.1 6.0

61%

20%

26%

4%

13 2.7

12.4 6.4

8.3 2.5

13%

33%

54%

43 10

47 9

Women

41.5+11.4

42.3±12.9

41.0+12.0

47.1±12.6

0.05

P

0.09

< 0.001

0.23

0.11

0.03

0.08

0.18

0.41

0.001

0.01

< 0.001

0.04

< 0.001

P

< 0.001

0.43

0.03

0.99

0.19
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not significant (p = 0.12). Furthermore, depression is
highly associated with anxiety in both men and women (r
= 0.52, r = 0.53, respectively, p<0.001). Even after
adjusting for age, sex and ZDRS, STAI scores still dif-
fered significantly between the SES classes (adjusted
mean values: 38±9 vs. 43±11 vs. 45±12, p<0.001). When
stratified according to age, similar differences were also
observed in each of the age brackets with the exception
of the oldest participants (i.e., > 55 years of age). In other
words, anxiety scores differ among participants of vary-
ing SES statuses across all age groups, except for those
older than 55 where no difference was observed (p =
0.52). Age-sex adjusted partial correlations between each
of the components of the SES score (i.e., years of school,
financial status, and occupational skills) and STAI reveal
strongly significant inverse relationships (r for STAI-
years of school = -0.24, p<0.001, r for STAI-income = -

0.19, p<0.001, and r for STAI-occupation skills = -0.16,
p<0.001). However, the correlation between occupation-
al skills and STAI score is not significant in the > 35
years of age bracket (p = 0.10).

It is known that multiple comparisons are prone to
bias, due to the increased probability of committing a type
I error (i.e., false positive results). Thus, a multi-adjusted
analysis was performed. Table III presents the multiple
regression analyses between anxiety status (STAI score
as dependent outcome) and other, related variables.
Compared to the high SES group, participants of middle
to lower SES status had increased levels of anxiety, after
adjusting for age, sex, physical activity status, smoking
and dietary habits, marital status and biological character-
istics (Table III). Finally, depression also appears to be
related to anxiety; however this association did not affect
the relationship between SES and anxiety status.

Table III. - Results from multiple regression analysis that evaluated the association between anxiety status (STAI score, dependent outcome) and
various explanatory variables.

Socio-economic status

Age (per 10-years)

Women vs. men

Sedentary vs. physically active

Depression score (per 1 unit)

Number of cigarettes smoked per day

Married vs. widowed, divorced, never married

Diet score (per 10 units)

Body mass index (per 1 kg/m2)

Systolic blood pressure (per 1 mmHg)

Diastolic blood pressure (per 1 mmHg)

Glucose (per 1 mg/dl)

Total cholesterol (per 1 mg/dl)

Low vs. High

Middle vs. High

8.33

5.34

0.02

-1.64

-3.04

0.83

0.04

-7.40

0.01

-0.03

0.01

0.02

-0.01

-0.02

Standard Error

1.44

0.88

0.05

0.94

0.90

0.48

0.88

4.31

0.04

0.12

0.04

0.04

0.02

0.01

P

< 0.001

< 0.001

0.64

0.08

0.001

0.001

0.97

0.12

0.68

0.77

0.80

0.72

0.73

0.19

DISCUSSION

According to Spielberger's STAI scale and clinical
criteria, a large proportion of Greek adults appear to
exhibit clinically significant symptoms of anxiety.
However, it is important to note that, although the Greek
version of STAI scale has shown adequate psychometric
comparability to other translations, the clinical cut-off
has not yet been validated in a Greek population.
Moreover, it was also observed from the present work
that SES status appears to have a robust, inverse relation-

ship to perceived anxiety, such that individuals in the
highest SES groups indicate significantly lower symp-
toms of anxiety than those in the middle or lower SES
groups. This association exists irrespective of depression
status or several other potential confounders.

Although women tend to fare better than men in the
physical domains assessed (e.g., fewer women smoke,
have hypertension or diabetes than men), men tend to fare
better than women psychologically (e.g., in levels of anx-
iety and depression) (Wittchen & Jacobi, 2005; Tyrer &
Baldwin, 2006). In particular, women have reported
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higher levels of anxiety and depression than men (Table
I), a trend which has been noted in several other studies
[ESEMeD/MHEDEA 2000 Investigators, 2004; Lieb et
al, 2005; Averina et al, 2005; Lloyd et al, 2003; Kessler
et al, 2005; Robins et al, 1984). It is interesting to note
that this gender effect is only significant in the 35-44
years-of-age bracket. This may be reflective of lifestyle
differences (such as uneven distribution of child-rearing
responsibilities, differing levels career stabilization)
between men and women at this life stage. According to
Spielberger's clinical criteria, 55% of women and 50% of
men demonstrate symptoms of clinical anxiety. Taken
together, these findings indicate that Greek women tend
to experience higher anxiety than Greek men, both in
terms of degree and prevalence.

The co-morbidity of anxiety with other choric illness-
es, such as cancer, appears to be high. One recent study
showed that as much as 34% of the chronically ill adults
studied had been diagnosed with anxiety (Walke et al,
2007). Mores specifically, both depression and anxiety
have been reported to play an aetiological role in the
development of coronary heart disease (CHD) in 11 of 11
(i.e., 100% of the) prospective cohort studies considered
in a systematic review (Hemingway & Marmot, 1999).
This report also cited six other studies, all of which indi-
cated a prognostic role for both disorders in CHD
(Hemingway & Marmot, 1999). Based on this research,
the association between anxiety and chronic illness
appears certain. Socioeconomic status has been reported
as an index of well-being, and a marker of health status
(Schulz & Northridge, 2004) work it was revealed that
SES is inversely associated with perceived anxiety.
Individuals in the highest SES group report significantly
lower levels of anxiety than those in the middle or lowest
SES groups (Table III). This is likely due to the fact that
people of different social and economic statuses often
experience different types "stressors". Individuals within
the lowest SES group may have less stability at work or
fewer career opportunities within their field. According
to one study, individuals who have lower job control are
at increased risk of cardiovascular disease (Bosma et al,
1997) reflected in the increased anxiety shown in lower
SES groups. On the other hand, individuals with higher
SES likely have increased stability at work, more oppor-
tunities for advancement within their jobs and fewer
financial concerns. All of these factors likely contribute
to the differences in perceived anxiety across SES
groups. In line with this viewpoint the cognitive theory
proposes that the experience of anxiety is modulated by
the perception of the extent to which external factors will
help (rescue factors) (Salkovskis & Warwick, 2001).

Also note that the differences observed in anxiety across
SES groups in our study are no longer significant in indi-
viduals of 55 years of age or older. This could be due to
other lifestyle changes such as retirement (mean age of
60 years in Greece) or further stabilization of working
status. Since, a growing body of evidence indicate that
most psychiatric disorders other than dementia are less
common in the elderly than among younger adults
(Weissman, 2006) for the age-related changes found in
the present study, one also could argue that symptoms of
anxiety were mistakenly attributed to physical symptoms
and/or cognitive impairments which become increasingly
likely with advancing age (Jeste et al, 2005; Wittchen &
Jacobi, 2005; Rozanski & Kubzansky, 2005). Another
convincing explanation which does not exclude the above
mentioned, but complement it, may be the issue of
whether diagnostic instruments developed for younger
age groups are appropriate for detecting symptoms of
anxiety in elderly population whose life conditions are
very different (Jeste et al, 2005).

Although Greece has experienced marked socio-eco-
nomic development during the past decades, public debt,
inflation and unemployment rates remain higher than the
European Union average. This fact may partially explain
the large proportion of people with STAI score higher
than the clinical cut-off. Furthermore, among the vari-
ables that compose the developed SES score, the number
of years of education appears to have the strongest
inverse association with anxiety. The other two variables
(i.e., income and occupational skills) likely reflect the
unsystematic influence of several other variables and,
therefore, are not as closely associated with anxiety as
education. Education status reflects culture and has been
strongly associated with cardiovascular disease risk, par-
ticularly via the increased prevalence of smoking habits,
obesity and physical inactivity (Jacobsen, 1988; Pitsavos
et al, 2002; Bonnet et al, 2005; Strawbridge et al,
2002). Moreover, education is strongly associated with
income and occupation skills. Thus, it could be argued
that years of school may mask the effect of the other SES
components on anxiety scale. Finally, when controlling
for other covariates (see Table III), anxiety is inversely
related to physical activity and positively related to
depression score. This finding is consistent with prior
research which indicates that the degree of physical inac-
tivity is associated with the severity of anxiety (de
Girolamo et al, 2006). Two possible explanations
include the lack of physical activity in anxious individu-
als may reflect decreased motivation to exercise and/or
the lack of anxiety in physically active individuals may
reflect the protective affects of exercise, which has also
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been shown in studies of depression. The correlation
observed between anxiety and depression may reflect the
interrelatedness among psychological variables in this
population. As prior research has shown, depressive dis-
orders and anxiety disorders often co-occur (Jacobsen,
1988). Because these variables are likely dependent in at
some level, such a correlation can be expected.

LIMITATIONS

Due to the cross-sectional design of this study, causal
interpretations cannot be made. Although the number of
participants providing psychological information is
much smaller than the total sample of the ATTICA
study, the statistical power of the findings is maintained
(82% statistical power achieved per 10% difference in
STAI scorer between SES groups at p < 0.05).
Furthermore, it has been suggested that self reported
questionnaires, like the STAI or the ZDRS, are supposed
to be used as screening tools rather and not substitutes for
an in-depth interview. The assessment of anxiety and
depressive symptomatology using these questionnaires
may not be so accurate and valid for detecting people
with psychological disorders. Thus, the proportion of
men and women that they were defined as having mild or
severe anxiety may be under or over estimated by our
study. Nevertheless, the observed associations between
anxiety and SES may not be affected by the use of self-
reported questionnaires.

CONCLUSION

Based on a large sample of adult men and women liv-
ing in Greece, socio-economic status is inversely related
to the degree of anxiety experienced, such that individu-
als that are higher than others on SES are lower than oth-
ers on perceived anxiety. This finding may partially
explain the higher burden of cardiovascular disease risk
factors observed in people with lower socio-economic
level observed in previous reports from the ATTICA
study. Because social, political and economic factors play
a large role in the psychosocial health of individuals, pol-
icy makers have the potential to play an active role in the
primary prevention of psychological disorders around the
world (Hemingway & Marmot, 1999; de Girolamo et al,
2006). These associations should also be considered in
future public health initiatives aimed at the reduction of
anxiety and, consequently, the burden of related chronic
diseases, across socio-economic strata.
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