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Abstract

Background: A negative effect on public health of the Greek population as a result of the financial crisis is reported.
The aim of this study was to examine the effect of the financial crisis on sleep and health outcomes of employees of the
National Railway Organisation who had to face mandatory job transfers, significant reductions in salaries and anticipa-
tion of job loss.

Methods: Data were analysed retrospectively. A questionnaire of sleep characteristics and habits and the Epworth Sleep-
iness Scale (ESS) had been answered in 2005 by 226 male employees working at 7 different railway stations in Greece.
Comparisons were made with the answers to the same questions given in 2010 by 224 employees working at the same
railway stations.

Results: A significant reduction in reported night-time sleep duration was observed (p<0.001), accompanied by an
increase in the prevalence of nightmares (p<0.001), sweating at sleep (p<0.001), feeling of suffocation (p<0.001), and
daytime sleepiness (p<0.001), accompanied by an increase in ESS score (p<0.001). An increase in consumption of anti-
acid medication was also observed which was associated with the number of years at work (OR =1.152, p=0.038).
Conclusions: Within the Greek financial crisis, sleep duration decreased, while sleep disturbances increased among
public employees, facing job insecurity. Hippokratia 2014; 18 (2):135-138.
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Introduction

The financial crisis that began in 2007 has affected
Greece more than any other European country. To finance
debt, Greece had to borrow money from the International
Monetary Fund and its Eurozone partners under condi-
tions that included reduction of governmental spending,
privatisation of public utilities, significant cutback in
salaries, and mandatory retirement of public employees.
Early reports have demonstrated a negative effect on
public health of the Greek population, with a significant
increase of those reporting that their health was “bad” or
“very bad”!, as well as an increase in suicidal ideation®?.

It is already known that economic recession in a
country affects psychological well-being of the popula-
tion* due to generalised stress, changes in personal life
and anticipation of job loss®. Self-reported job insecurity
is associated with poor self-rated health and minor psy-
chiatric morbidity®. Sleep disturbances, like poor sleep,
insomnia and excessive daytime sleepiness, might be

signs of such conditions®’. A recent meta-analysis, which
included 4 published and 13 unpublished studies with
174,438 participants followed up for 9.7 years, has re-
ported that perceived job insecurity seems to be a modest
risk factor for coronary heart disease®. The authors con-
cluded that the possibility of harm in coronary health in
vulnerable individuals cannot be ruled out.

In this context, it was investigated whether the finan-
cial crisis and its psychological consequences had any
effect on sleep health. Therefore, this study aimed to ret-
rospectively examine the effect of the financial crisis on
sleep and health outcomes of employees of the Greek Na-
tional Railway Service between 2005 (period of alleged
economic growth and prosperity) and 2010 (third year
of the financial crisis), which has led to modifications in
the company’s structure, with mandatory job transfers,
significant reductions in salaries and anticipation of job
loss.
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Materials and methods

We retrospectively analysed data of two previously
conducted works that aimed to examine the prevalence of
sleep-related breathing disorders and other sleep charac-
teristics. Phase I comprised data related to a questionnaire
of sleep characteristics and habits, as well as the Greek
version of the Epworth Sleepiness Scale (ESS)’, which
had been anonymously answered in 2005 by 226 male
employees of the National Railway Organisation, who
had been working at seven different railway stations in
Greece'’. ESS is a validated questionnaire, widely used to
assess subjective daytime sleepiness. It comprises 8§ differ-
ent questions, where the participant rates the probability of
falling asleep on a scale from 0 to 3 for eight different situ-
ations that most people engage in during their daily lives.
Atotal score >10, is indicative of excessive daytime sleepi-
ness and requires further medical investigation.

Additionally, participants answered conditions about
their health status and intake of medication for different
conditions. In phase II, the same questionnaires were an-
swered in 2010 by 411 employees, 224 of whom worked
at the same railway stations: the latter were included in
the study. During this 5-year period, the state did not hire
any new employees, so all participants in Phase II were
employees of the Organisation in 2005 (Phase 1). Both
studies had previously received approval by the Ethics
Committee of Democritus University of Thrace.

Statistical analysis

Normality was assessed with the Kolmogorov-Smirnov
test. For normally distributed values, descriptive results
were expressed as mean + standard deviation (SD), and
Student’s t-test was used to assess differences in means of
sleep characteristics between phases I and II of the study.
Mann-Whitney test was applied in order to compare means
of non-normally distributed parameters. Differences be-
tween categorical variables were compared with the use of
chi-square test. Linear or logistic regression analysis was
applied, depending on the examined variables, (i.e. con-
tinuous or categorical), in order to explore the effect of age
progression on sleep characteristics and incidence of ad-
verse health conditions. Reported p-values are two-tailed.
Significance was defined at the 5% level (p <0.05).

Results
In Phase II, as expected, the study population had

grown older, but BMI remained stable. Anthropometric
characteristics are presented in Table 1. A significant re-
duction in the reported night-time sleep duration during
this 5-year period was reported. Sleep characteristics of
the participating employees, as well as ESS scores, are
presented in Table 2. Internal consistency of the ESS, as
measured by Cronbach’s alpha, was good, exceeding the
cut-off point of 0.7 in both phases of the study. More spe-
cifically, in questionnaires of phase I Cronbach’s alpha
was 0.704 and in phase II, this was 0.759). As seen in
Table 2, total ESS score and scores of 5 out of 8 questions
increased significantly, while mean values in 3 questions
(lying down in the afternoon; sitting and talking to some-
one; driving a car and being stopped in traffic) did not
change.

Linear regression analysis demonstrated that age
and sleep duration of the employees were not associated
(r’=0.008, beta -0.089, p=0.058). Likewise, logistic re-
gression models showed that age did not affect the in-
cidence of nightmares (p=0.372), sweating (p=0.833),
feeling of suffocation (p=0.158), and daytime sleepiness
(p=0.556).

Regarding changes in health conditions, there was an
increase in the prevalence of arterial hypertension which
was accordingly accompanied by the intake of anti-hy-
pertension medication. Additionally, an increase in the
use of medication for gastrointestinal disorders (mainly
antacids) was observed. Interestingly, the prevalence of
diagnosed gastro-intestinal disorders (i.e. peptic ulcer,
colitis etc.) not only did not increase, but it exhibited
an insignificant reduction (Table 3). Logistic regression
analysis revealed though, that age progression was signif-
icantly associated with arterial hypertension (OR: 1.156,
95% CI: 1.005-1.330, p=0.042), while increase in antacid
medication intake was independent of age, but it was as-
sociated with increased number of years at work (OR:
1.152, 95% CI: 1.008-1.317, p=0.038).

Discussion

An increase in sleep disturbances among public em-
ployees facing job insecurity three years after the begin-
ning of the financial crisis in Greece was observed. This
increase was expressed as reduced sleep duration and
more frequent indices of poor sleep quality, notably night-
mares, sweating at sleep, self-reported apnoeas and feel-
ing of suffocation. Importantly, there was also an increase

Table 1. Characteristics of the employees of the Greek National Railway Organisation who participated in the study in Phase
1(2005) and in Phase II (2010). For comparisons, the Student’s t-test was applied for continuous variables and chi-square test

for categorical variables.

Characteristic Phase I (N=226) Phase 11 (N=224) p value
Male sex (% participants) 100% 100%

Age (years) 469+3.9 51.0+4.0 <0.001
Work years (years) 21.9+43 249+54 <0.001
BMI (Kg/m?) 28.7+3.7 283 +3.7 0.258
Current smokers (%) 59.7% 51.4% 0.087

BMI: body mass index.
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Table 2. Reported sleep characteristics by the employees of the Greek National Railway Organisation who participated in the
study in Phase I (2005) and in Phase 11 (2010). For comparisons, the Student’s t-test and Mann-Whitney test (for comparison of
the 8 questions of the ESS) were applied for continuous variables and chi-square test for categorical variables.

Characteristic Phase I (N=226) Phase 11 (N=224) p value
Night time sleep duration (hours) 71+14 5.7+1.6 <0.001
Epworth Sleepiness Scale (total score) 5.443.2 6.7+4.2 <0.001
Question 1 of ESS (How likely will you fall asleep while
o . 0.39 +0.64 0.70 £ 0.93 0.002
sitting and reading?) (Range 0-3)
Question 2 of ESS (How likely will you fall asleep while
. 1.18 £ 0.93 1.60+£1.12 <0.001
watching TV?) (Range 0-3)
Question 3 of ESS (How likely will you fall asleep while
o . . 0.19+0.51 0.37+£0.72 0.002
sitting inactive in a public place?) (Range 0-3)
Question 4 of ESS (How likely will you fall asleep as a pas- 0.026
0.17 £ 0.46 0.32 +0.69
senger for 1 hour?) (Range 0-3)
Question 5 of ESS (How likely will you fall asleep while
. . 2.14+0.95 1.97 +1.01 0.081
lying down to rest in the afternoon?) (Range 0-3)
Question 6 of ESS (How likely will you fall asleep sitting
. 0.06 +0.23 0.10+0.412 0.638
and talking to someone?) (Range 0-3)
Question 7 of ESS (How likely will you fall asleep sitting
. ) 1.17+ 1.1 1.5+1.14 0.002
quiet after lunch, without alcohol?) (Range 0-3)
Question 8 of ESS (How likely will you fall asleep in a car,
. . 0.06 +£0.25 0.14+0.5 0.120
stopped for a few minutes in the traffic?) (Range 0-3)
Self-perceived sleepiness (% participants) 7.1 18.3 <0.001
Self-perceived feeling of suffocation (% participants) 11.5 26.4 <0.001
Nightmares (% participants) 13.3 27.1 <0.001
Night-time sweating (% participants) 16.8 50.7 <0.001

ESS: Epworth Sleepiness Scale.

Table 3. Health conditions and medication intake of employees who participated in the study in Phase I (2005) and in Phase II
(2010). For comparisons, the chi-square test for categorical variables was applied.c

Characteristic Phase 1 (N=226) Phase II (N=224) p value
Arterial Hypertension (% participants) 16.8 32.6 <0.001
Medication for arterial hypertension (%
. 12 26.3 <0.001
participants)
Gastro-intestinal disorders (% partici-
253 244 0.778
pants)
Medication for gastro-intestinal disorders
n 22.1 35.8 0.012
(% participants)

in daytime sleepiness. This is in contrast to a previous
publication from Finland* reporting little change in sleep
behaviour over an 8-year period before and after the eco-
nomic crisis. Surprisingly, a recent work from Iceland"
demonstrated that the 2008 economic crisis led to an in-
crease of the number of persons who reported getting the
recommended amount of sleep, which was accompanied
by reductions in health-compromising behaviours, such
as smoking or heavy drinking.

However, our findings agree with a recent work
from Thessaloniki, Greece'?, which also retrospectively
compared sleep characteristics among patients referred
for polysomnography between 2008 (first year of the fi-
nancial crisis) and 2011 (fourth year of continuous re-
cession). This work also demonstrated a significant in-
crease in reported nightmares (p<0.001) and headaches
(p<0.001). Still, these colleagues reported no alterations
in daytime sleepiness, among their line of apnoeic and
overweight patients, who, as expected, had ESS scores
exceeding normal ranges’. Taken together, both studies
suggest that the economic crisis is already beginning to

exert a negative impact on sleep quality in the workforce.
The severity of these perturbations has not yet been fully
appreciated and more data is needed. Besides, Barclay et
al’ have already shown that negative life events are asso-
ciated with sleep disturbances, and this effect is attributed
to both environmental and genetic factors.

A further finding was an increase in the incidence of
arterial hypertension, but this emerged as an effect of ad-
vancing age. It would have been very interesting to reveal
a correlation between this condition and adverse changes
in professional status (mainly, unemployment or risk of
job loss), given that job insecurity has already been rec-
ognised as a contributor to poor coronary health'.

Furthermore, there was an increase in the consump-
tion of medication against gastrointestinal disorders
(mainly antacids), which was independent of age, but
associated with increased number of years at work. Ar-
guably, this may be taken to suggest that the increase
of gastrointestinal symptoms is associated with greater
job insecurity, since the higher number of years at work
could easily lead to mandatory retirement or unfavour-
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able transfer. This argument is enhanced by the fact that
the frequency of gastrointestinal disorders (i.e. peptic ul-
cer, colitis etc.) not only did not increase, but it exhibited
an insignificant reduction.

The strengths and limitations of this work may be
outlined as follows. A major strength was the objective
assessment of sleep characteristics. A further strength is
the absence of bias in selecting representative partici-
pants, since the primary aim of both previous studies was
to evaluate sleep-related breathing disorders. Of note, no
question pertaining to the financial crisis or to job status
was included, which could influence their answers. This
held true for both study phases.

The limitations of this study can be summarized as
follows. First of all, the use of retrospective data gen-
erally limit the validity of the evidence provided, and a
prospective enquiry into the incipient effects of the eco-
nomic crisis would be highly desirable. Additionally, the
anonymity of the data has led to the inability to conduct
a paired analysis of the examined outcomes to each indi-
vidual, in order to focus on the occurred changes. Nev-
ertheless, all data derive from the employees of the same
organization located in the same stations, and facing the
same conditions during corporate changes, due to the fi-
nancial crisis. An additional limitation is the inclusion of
males only. However, as shown by Laszlo et al'® in their
meta-analysis, the interaction between gender and job in-
security is not significant. Finally, one could say that age
progression could have affected the sleep characteristics
of the individuals included. Still, as statistical analysis
has showed, age did not affect either sleep duration, or
the incidence of the reported sleep disorders.

The practical implication of our findings is that the
Greek financial crisis is beginning to exert yet another
unfavourable effect on the population’s health. The mag-
nitude of this effect has not yet been fully appreciated.
Sleep is essential to promote and maintain physical and
mental health: “our little life is rounded with a sleep™'.
Hence, the observed changes in sleep health may be an-
ticipated to further compromise general health and qual-
ity of life of Greek citizens.

In conclusion, Greek railway workers have recently
been found to exhibit increased sleep disturbances (re-
duced sleep duration and poor sleep quality), as well as
more frequent daily somnolence, in comparison to the
earlier pre-crisis years. These perturbations are emerging
as an additional consequence of the economic crisis and
merit further examination. Certainly, more recent data
from other professional groups also, could help in better
assessing the effect of job insecurity on Greek employ-
ees’ sleep quality and quantity after six years in financial
crisis.
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