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Abstract

Background: Although the effect of the recent Greek economic crisis and austerity on the population’s health and
the health system effectiveness have been discussed a lot recently, data on common surgical conditions affecting
large part of the population are missing. Using inguinal hernia as a model we investigated possible changes of
citizens’ attitude regarding the time of referral, the perioperative details and the intraoperative findings of the
emergency hernioplasties.

Methods: The present retrospective study was conducted by a Department of Surgery in a tertiary public hospital
of the Greek capital. We reviewed the records of all hernioplasties performed during two 5-year periods: 2005–2009
and 2012–2016, i.e. before and during the crisis focusing on the emergency ones (either incarcerated or
strangulated).

Results: An equal number of hernioplasties was performed in both periods. During the crisis however, an
emergency hernioplasty was significantly more probable (HR 1.269, 95% CI 1.108–1.1454, p = 0.001), at a
younger age (p = 0.04), mainly in patients younger than 75 years old (p = 0.0013). More patients presented with
intestinal ischemia (7 vs 18, p = 0.002), requiring longer hospitalization (5.2 vs 9.6 days, p = 0.04), with higher
cost (560 ± 262.4€ vs 2125 ± 1180.8€ p < 0.001). In contrast the percentage of patients with intestinal resection,
their hospitalization length and treatment-cost remained unchanged. During the crisis there was a non-
significant increase of emergency patients requiring ICU postoperatively (0 vs 4, p = 0.07) and a non-significant
60% increase of emergency operations in migrants/refugees population (3.5% vs 5.8%, p = 0.28). Epidural
anesthesia was significantly more frequent during the crisis.

Conclusion: During the crisis: (i) the emergency hernioplasties increased significantly, (ii) more patients
(exclusively Greek) presented with intestinal ischemia requiring longer hospitalization and higher treatment
cost, (iii) the mean age of the urgently treated patients decreased significantly (iv) regional (epidural)
anesthesia was more frequent. Although a direct causal relation could not be proven by the present study
most observations can be explained by an increase of the patients who delayed the elective treatment of
their hernia, and by a redistribution of the surgical workload towards big central hospitals. This can be
prevented by adequately supporting the small district hospitals.
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Background
Economic recession has affected many European coun-
tries since 2008. Its effect on both the health of the
European citizens, and on the quality of the provided
services by the healthcare systems has attracted much
attention. For Greece in particular, the protracted and
severe financial crisis was combined with strict austerity
measures implemented by the Greek Government since
the beginning of 2010. Well documented effects of this
combination are the increase of the burden of COPD
[1], and its pharmacological treatment cost [2], increased
death rates from nervous system diseases and mental
health problems [3], increased deaths due to adverse
events during medical treatment [4], increased rates of
suicide attempts particularly in males [5], decrease by
nearly 50% of the number of solid organ transplantations
from deceased donors [6], poor out-of-hospital outcome
of acute coronary syndrome in patients with low annual
income [7], decrease of both the duration and the com-
pletion of anti-tuberculosis therapy [8], increased infant
mortality [9] and dramatic decrease (by 15%) in live-
births rate [10]. In total, the health indicators for the
Greek population worsened more than those of other
countries similarly affected by recession [11]. Crisis has
been appreciated as detrimental for the population
health and the Healthcare Systems [12] but on the same
time, as opportunity for reform and improvement [13].
In this aspect a number of methods have been proposed
for reduction of the cost of the daily surgical practice
[14–17]. However, to the best of our knowledge, no re-
port from Greece has been published yet on how the
Greek citizens deal with a surgical problem during the
crisis era. On this purpose, we studied inguinal hernia
and its treatment by inguinal hernioplasty, a common
surgical condition and its cure by a routine operation.
We particularly focused on incarcerated or strangulated
hernias which by definition call for an emergency, and
thus unscheduled, operation.

Methods
Patients
This study was conducted by a University Department
of Surgery settled at “Laiko Hospital”, a public tertiary
general hospital in the center of Athens. The hospital is
subjective to the rules of the Greek National Health Sys-
tem (GNHS) and serves as one out of the four chief
Central Hospitals for the Greek capital in the GNHS
on-call-rota. According to the GNHS rules, everybody
can visit the Emergency Department of any on-call hos-
pital (district or central) whenever he feels like to do so.
Every eighth day, our Department covers the surgical
emergencies for most of the capital’s population. Conse-
quently, our practice reflects the surgical needs of the
inhabitants of the Greek capital and the ability of the

GNHS to provide service to its citizens. In both study
periods the service provided by the GNHS was free of
charge for those patients having a valid Social Security Sta-
tus. With very few exceptions (as for example those listed
in the Joint Ministerial Decision 139491/2006) the rest of
the patients were charged with the cost of their treatment.
In 2014 a change towards free service to those affected by
the crisis was attempted, but it was no sooner than 2016
when free treatment was granted to almost everybody (in-
cluding those unable to maintain a valid Social Security
Status) after the implementation of the Law 4368/2016
and the Joint Ministerial Decision 25132/2016. We can
therefore conclude that the GNHS service was not free for
everybody and a percentage of our fellow citizens had to
pay for their treatment in both periods examined.
We studied two 5-year periods, immediately prior to

(2005–2009) and during the economic crisis (2012–
2016). The years 2010 and 2011 were thought off as
transitional and exempted from the study. In both pe-
riods the referral and the On-Call system of the GNHS
were practically unaltered. We retrospectively reviewed
the records of all the inguinal hernioplasties performed
during these periods by the same group of surgeons. Pa-
tient’s age, elective or urgent (typically performed “out of
hours”) nature of the operations, type of anesthesia were
retrospectively analyzed. In particular we focused on
emergency operations (i.e. in strangulated or incarcer-
ated hernias) where we analyzed data regarding surgical
technique, signs of ischemia of the herniated organ, con-
comitant intestinal resections, length of hospital stay
(LOHS) and cost of treatment per patient.

Operative technique
Since the same group of surgeons covered both study pe-
riods operative technique remained unaltered in time. In
brief, after induction to the general endotracheal or epi-
dural anesthesia (the choice of anesthesia was left on the
anesthesiologist’s preference), a 6-10 cm inguinal incision
was made on the affected site. In all emergency cases an
open approach was chosen and always the hernia sac was
incised and the protruded hollow viscus was evaluated.
When signs of ischemia were detected, restoration of nor-
mal blood supply and viability of the protruded viscus were
attempted by all means (eg. enlargement of the hernia ring,
warm wet swabs, use of hypertonic solutions, etc) for 15 to
45min. A viable intestinal loop was accommodated back
to the abdominal cavity. Absence of viability signs in the af-
fected intestinal loop after 45min led to small bowel resec-
tion and construction of enteroanastomosis (end-to-end or
side-to-side, hand sewed or stapled). All cases without
small bowel resection were repaired with a tension-free
method with mesh. All cases with intestinal resection were
repaired without employing prosthetic mesh.
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The presence of intestinal ischemia was confirmed
through the pathology reports.
The cost of treatment per patient was available from

the Accounting Department of the hospital.
In accordance to the Declaration of Helsinki, the

present study was approved by the Scientific Council of
the “Laiko” Hospital.

Statistical analysis
Statistical comparisons were made with IBM SPSS® stat-
istical package using t-test, Chi-square with Yate’s cor-
rection, and Fisher’s Chi-square. A p value < 0.05 was
considered as statistically significant.

Results
Table 1 lists patient demographics and the operative
characteristics of all the hernioplasties performed before
and during the crisis. In both periods we performed a
similar number of operations. However, in the crisis
period there were 53 less elective operations (decrease
by 24%) and 46 more emergency ones (increase by 23%)
leading to a statistically significant increase of the inci-
dence of emergency inguinal hernioplasties (HR 1.269,
95% CI 1.108–1.1454, p = 0.001). The nationality and the
sex distribution of patients among the two periods
remained constant but epidural anesthesia was more fre-
quent in the crisis era (27.5% vs 38.1%, p = 0.001).
Table 2 summarizes patient demographics, operative

and hospitalization features and treatment cost for the
emergency operations conducted before and during the
crisis. Analyzing this subgroup further we should mention
that although the sex and nationality distribution remained
unaltered during the crisis, the mean age of the patients
was younger (67-years old vs 71-years old, p = 0.04).

During the crisis period, less patients older than 75 years
were operated urgently (48.2% vs 36.5%, p = 0.013). The
crisis period was also characterized by a statistically signifi-
cant increase of the patients with intraoperatively detected
intestinal ischemia (3.6% vs 7.5% of the emergency opera-
tions, p = 0.002).These patients had a longer hospital stay
(p = 0.04) and an increased average treatment-cost per pa-
tient (p < 0.001). On the other hand, the percentage of pa-
tients needing intestinal resection, their hospital stay and
their average treatment-cost remained constant among the
two periods (p = 0.8, p = 0.2 and p = 0.2 respectively). All
three patients who had intestinal resection in the former
period survived. In contrast one out of the seven patients
of the crisis period passed away in the ICU due to his co-
morbidities. Finally, during the second period, more epi-
dural anesthesias were used (42.6% vs 45.2%). Other
non-significant changes seen during the crisis in the emer-
gency setting was a 60% increase of migrants/refugees
(3.6% vs 5.8%) and an increased need for postoperative
ICU stay (0 out of 195 vs 4 out of 241).

Discussion
Although the global debt crisis started from USA in
2008, the Greek Government signed the first Economic
Adjustment Program in May 2010. In the beginning of
2011 significant austerity measures were implemented
and their consequences became obvious from the begin-
ning of 2012. Thus, the true economic crisis, affecting
the vast majority of the Greek citizens, started in 2012
and it seems that it continues uninterruptedly till now.
In the present small retrospective study we compared

two representative periods of time: prior to (2005–2009)
and during the economic crisis (2012–2016), using as a
model the natural course of the inguinal hernia. The pri-
mary end-point of the study was the evaluation of the
citizens’ attitude regarding the time of presentation to
the hospital for inguinal hernia repair. Secondary
end-points were the perioperative details and intraopera-
tive findings of the emergency hernioplasties. What we
found is that although an equal number of inguinal her-
nioplasties were performed in both periods, the later one
was characterized by a decrease of elective and an in-
crease of emergency operations, an increase of the
patients who presented with intestinal ischemia, a pro-
longation of their hospital stay and a higher cost of their
treatment, as well as an increased number of patients
needing ICU hospitalization although this did not reach
statistical significance. Interestingly these parameters
remained unaffected by the crisis for the subgroup of pa-
tients requiring bowel resection.
It is well known that an urgent operation due to incar-

ceration or strangulation will be needed in 5–15% of
those inguinal hernias who are left untreated [18, 19].
Furthermore approximately 15% of these emergency

Table 1 Demographics and Operative Characteristics of all
inguinal hernioplasties performed before and during the
economic crisis

Period/Parameter 2005–2009
(n = 414)

2012–2016
(n = 407)

p-value

Gender

Male 401 (96.8%) 389 (95.6%)

Female 13 (3.2%) 18 (4.4%) NS

Nationality

Greek Nationality 402 (97.1%) 386 (95%)

Other Nationality 12 (2.9%) 21 (5%) NS

Type of anaesthesia

General endotracheal 300 (72.5%) 252 (61.9%)

Epidural 114 (27.5%) 155 (38.1%) 0.001

Type of operation

Elective hernioplasties 219 (52.89%) 166 (40.8%)

Emergency hernioplasties 195 (47.1%) 241 (59.2%) 0.001
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operations will lead to intestinal resection due to irre-
versible bowel ischemia [20]. The risk of resection in-
creases with advanced age and delayed presentation [20].
Prior to the economic crisis, the Greek healthcare sys-

tem was among the most “privatized” between EU coun-
tries [21], having one of the largest shares of public
health expenditure given that it constituted the 39.7% of
the total health expenditure [22]. Elective inguinal her-
nioplasties were mainly performed in private and district
public hospitals, leaving only selected or emergency
cases for treatment in central, tertiary or teaching ones.
Evidence from past economic crises implies that the

decreased household income moves the consumption of

health services from the private sector towards the pub-
lic one [23]. In our case this would translate to an in-
crease of our elective hernioplasties or, in case we had
reached our capability limits, by a stability of elective
hernioplasties together with an elongation of our waiting
list. To our surprise the number of elective operations
neither increased nor remained stable in the crisis
period. In contrast they dropped significantly followed
by a disproportionate increase of the emergency opera-
tions, given that only 5–15% of the untreated hernias
proceed to strangulation [18, 19]. In addition, the inci-
dence of intestinal ischemia in the crisis era increased
even more disproportionate by more than 100%. These

Table 2 Demographics, Operative and Hospitalization Features, and Treatment Cost of the Emergency Hernioplasties before and
during the economic crisis

Period/Parameter 2005–2009
(n = 195)

2012–2016
(n = 241)

p-value

Gender

Male 188 (96.4%) 227 (94.2%)

Female 7 (3.6%) 14 (5.8%) NS

Age (years)

(Mean ± SD) 71,1 ± 15,1 66,7 ± 14,7 0.04

Age (Distribution by decade)

< 35 0 0% 5 2.1%

35–44 9 4.6% 9 3.7%

45–54 27 13.8% 39 16.2%

55–64 29 14.9% 38 15.8%

65–74 36 18.5% 62 11.5%

75–84 51 26.2% 57 23.7%

≥85 43 22.1% 31 12.7% NS

Age

< 75 years 101 (51.8%) 153 (63.5%)

≥ 75 years 94 (48.2%) 88 (36.5%) 0.013

Nationality

Greek 188 (96.4%) 227 (94.2%)

Other 7 (3.5%) 14 (5.8%) NS

Type of anaesthesia

General endotracheal 112 (57.4%) 132 (54.8%)

Epidural 83 (42.6%) 109 (45.2%)

Cases with bowel ischemia (% of emergency operations) 7 (3.6%) 18 (7.5%) 0.002

Intestinal resection (% of cases with ischemia) 3 (43%) 7 (39%) NS

Mortality in cases of intestinal resection 0 1 NA

No of pts. who needed ICU 0 4 (1.7%) NA

LOHSa in cases with ischemia (days) (Mean) 5.2 9.6 0.04

LOHS in cases of intestinal resection (days) (Mean) 7 11.2 NS

Average cost in cases with ischemia (€) (Mean ± SD) 560 ± 262.4 2125 ± 1180.8 < 0.001

Average cost in cases with resection (€) (Mean ± SD) 848 ± 199.6 2536 ± 1339.4 NS
aLOHS length of hospital stay, SD standard deviation
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findings altogether (i.e. decrease of the elective, dispro-
portionate increase of the emergency, and even more
disproportionate increase of the cases with ischemia)
can be offered by a possible increase of the patients who,
during the crisis and for whatever reason, left their her-
nias untreated and postponed its elective repair. A per-
centage of these untreated hernias eventually developed
complications, forcing the patients urgently to a public
on-call hospital. As literature cites this percentage
should have been around 15% [18, 19] but we evidenced
a much higher increase, as if our catching population
enlarged during the crisis. It highly probable that under
the influence of dramatic media reports [24–26] for lack
of personnel, lack of materials and dismantling infra-
structures in the small public hospitals, some patients
bypassed the district hospitals asking for help from the
tertiary ones, like ours. This could explain all the
changes we evidenced: the decrease of the elective and
the disproportionate increase of the emergency work-
load, as well as the tremendous increase of the cases
with ischemia. This lack of proportion could rest in that
we received patients who, in other times, would have ad-
dressed the private or the small district hospitals. The
present study cannot verify the validity of our scenario.
On the other hand, it is understandable that if the small
district hospitals were adequately supported, then the
media would have been unable to affect population
psychology in their attempt to attract public attention,
and that the patients would have been distributed across
the GNHS hospitals in a more reasonable way.
Greece faces a migrant and refugee crisis also [27] and

these populations experience severe barriers in access to
healthcare system [28], while they are characterized by in-
creased hospitalization rates in cases of acute surgical or
accident-related diagnoses [29]. Thus, somebody could
postulate that the migrants/refugees population could be
responsible for our results. Although we noticed a 60% in-
crease (7 out 195 vs 14 out of 241) of emergency opera-
tions on migrants/refugees during the crisis, they still
represented less than 6% of the total number of the emer-
gency operations, a small percentage to explain our find-
ings. Furthermore none of the refugees presented with
intestinal ischemia and none of them stayed in the ICU
postoperatively. Intestinal ischemia and intestinal resec-
tions exclusively affected Greek citizens.
Leaving a known hernia temporarily unrepaired, as we

suggested that some of our fellow citizens did, could be
due to their inability to afford the cost of a private hos-
pital and the compulsory enrollment in the waiting list
of a public district hospital. Alternatively it could simply
be due to negligence. A long standing and asymptomatic
inguinal hernia can be erroneous appreciated as a minor
problem. Neglecting a timely repair and adopting a “see
how it goes” attitude is in accordance with what has

already been described for other medical conditions [30,
31]. Non-utilization of healthcare services by those citi-
zens in need of care has been correlated with the reduc-
tion of income due to unemployment; with the fear for a
possible loss of income or even job loss after sick-leave;
and with the drastic cuts in salaries and pensions [32].
In such a case some patients would seek treatment only
when their hernia would become symptomatic, but at
that time, the probably pre-existing and equally uncon-
trolled comorbidities would potentially demand ICU
hospitalization even for an inguinal hernioplasty.
The present study disclosed that the patients who were

operated as an emergency during the crisis were signifi-
cantly younger than the ones prior to the crisis. This is
partially in agreement to historic documentations [33,
34] that populations less than 65 years old are those af-
fected harder by economic crises (unemployment, lack
of insurance, job insecurity, loss of the disposable in-
come, increased morbidity); and that only in cases of
emergency they resort to public health care systems. Im-
plementation of austerity measures in Greece affected
equally pensions and salaries and prohibited old and
younger patients equally from an elective hernia repair.
Perhaps this contributed to the higher age of the affected
population we observed.
Another finding was the small but statistically signifi-

cant change towards regional anesthesia for inguinal
hernioplasty in both elective and emergency setting dur-
ing the second period. We have no data to elucidate the
reasons of this change and we have no explanation for
the observed high percentage of general anesthesia in
both periods. Perhaps it was the natural evolution of the
daily anesthesiologists’ practice from old habits to mod-
ern science. The advantage and cost effectiveness of re-
gional anesthesia compared to the general one for
operations of short duration in high risk patients are
well documented [35, 36]. On the other hand, perhaps
this change may relate to the reduced public health ex-
penditures (including the hospital budgets) by 5.5 billion
euros between 2009 and 2012 [37], a fact not leaving un-
affected the financing of any public hospital’s Unit or
Department. In any case, this observation cannot be
interpreted in the frames of the present study and we
simply state it as a point worthy of further investigation.
The last finding of the present study was that the hos-

pital cost in cases with ischemia quadrupled during the
crisis. However this should be appraised critically. Before
2011, the calculation of the daily hospital cost for the
in-patients was based on unrealistic low hospital-charges
which remained unchanged since the beginning of
1990s. In 2012, a Diagnosis Related Grouping system
(“KEN” / DRGs) was implemented. This was based on
the ICD-10 coding system for diseases and aimed to ra-
tionalize the actual cost of hospitalization and its
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reimbursement. Since the 18 most high-volume DRGs in
Greek hospitals were comparable to their Australian and
German counterparts in terms of price, excluding
personnel payroll [38], we assume that the new
hospital-charges are more realistic than the past ones.
The authors of the present study are not suitable for
econometric analyses and as result cannot conclude
whether current hospital cost is “truly high” or the past
one was “falsely low”. Moreover whether the newly im-
plemented DRGs system improved the hospitals eco-
nomic self-reliance, remains out of the scope and the
ability of the present study.
This is a small retrospective study performed in one

department of a single tertiary hospital in the capital of
Greece on a topic where little knowledge exists. It is
therefore inherently limited by its retrospective nature,
by its size and by the lack of existing evidence. The in-
fluence of unknown confounding factors cannot be ruled
out. Furthermore Greek legislation obliges hospitals to
maintain records and data kept in paper for a period of
10 years. Interesting variables for the first period, needed
for a detailed cost analysis (e.g. price of the theater dis-
pensables) are no longer available and we used only data
retrieved from the hospital computers. Similarly
re-admission rates were not taken under consideration
given that patients had the legal right and could have been
readmitted in other hospitals. Nevertheless, and despite its
shortcomings, our study has suggested some associations,
although a solid causative relation was not proven. This
can only derive from properly designed, larger prospective
studies enrolling more Departments and more hospitals of
both private and public sector. As economic crisis is an
unexpected and unwanted event, designing and conduct-
ing prospective studies on population health and popula-
tion attitude in such situations will remain a difficult, if
not impossible, task.

Conclusions
To the best of our knowledge, the present study is the
first one coming from a tertiary central public hospital
in Greece, evaluating if and how the recent economic
crisis and austerity measures affected the attitude of the
Greek citizens facing a surgical problem, as well as their
effect on the healthcare system services.
Using as a model the natural course of the inguinal

hernia, in two distinct 5-year periods of time (ie. before
and after the crisis), the present study concluded that
during the later period: (i) the emergency hernioplasties
have increased significantly, (ii) exclusively Greek pa-
tients presented with intraoperative findings of intestinal
ischemia requiring longer hospitalization and higher
treatment cost, while the percentage of patients with in-
testinal resections, their hospitalization and treatment
cost remained unchanged, (iii) the mean age of the

urgently treated patients has decreased significantly (iv)
the need for postoperative ICU stay increased (v) admis-
sions and emergency operations rate for migrants and
refugees also increased (vi) regional (epidural) anesthesia
was more frequently employed. Most observations can
be explained by an increase of the patients who, for
whatever reason, either postponed or neglected the
elective treatment of their hernia and by a redistribution
of the surgical workload towards big central hospitals.
Perhaps adequate support to small district hospitals
would alleviate this phenomenon and assist in keeping
the surgical workload distributed more rationally across
the GNHS hospitals.
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