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A B S T R A C T

The aim of the study was to establish whether the physicians’ strike, which took place in Croatia in 2003, had an im-

pact on the mortality of the population. Mortality data from the National Bureau of Statistics relating to the strike period

(15 January – 14 February 2003) were selected and compared with the previous and subsequent periods of the same dura-

tion in 2001, 2002 and 2004. Of the 52,575 deaths in 2003, Croatia recorded 4,682 (8.9%, 95% Confidence interval

8.4–9.4) in the strike period from the 15th of January to the 14th of February 2003 or 1.1 deaths per 1000. No deviations of

the 15th of January to the 14th of February period’s share of the death total in relation to other observation periods were

noted. It is impossible to associate the strike based on the figures shown in this paper with either an increase or decrease

in population mortality.
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Introduction

Because of their potential consequences for public
health, physicians’ strikes are an important event in any
society.

They are a consequence of the crisis currently experi-
enced by most health systems in the world. It is increas-
ingly difficult to ensure resources for the application of
new medical technologies and a sufficient number of pro-
fessionals to use them. Nearly all countries are chal-
lenged by worker shortage, skill mix imbalance, maldis-
tribution of resources and weak knowledge base1.

In these circumstances, physicians’ dissatisfaction
with their professional life grows. The education neces-
sary to practice this humane and responsible vocation is
demanding, long and practically taking the entire work-
ing life. On completion of their training a difficult and re-
sponsible job awaits physicians, often with stressful de-
mands for continuous cost reductions and ever more
difficult providing of adequate patient care2.

There are many examples of countries where physi-
cians, dissatisfied with their working conditions, salaries
and social status, resort to organising strikes3–12. Despite
numerous controversies and ethical dilemmas surround-
ing such developments and due to the lack of other possi-

bilities to struggle for the fulfilment of their demands,
one could see future physicians’ strikes organised13–15.

In view of potentially significant public health conse-
quences of medical strikes, it is important to explore the
present experience and develop strike organisation mod-
els that would minimise health consequences of a strike
for the population and their effective resolution16–28.

The aim of this paper was to establish whether the
physicians’ strike conducted in Croatia in 2003 has had
an impact on population mortality.

Organised by Croatian Physicians’ Trade Union the
strike lasted from the15th January to the 14th February
2003. The majority of physicians working in hospitals
and polyclinics have joined in. In organising the strike,
they took account of ethical principles and of the need to
provide care to all the patients whose health had come
under an acute threat. During the medical strike profes-
sional activity unfolded in line with an instruction from
the Croatian Medical Association about the conditions
for and volume of technical activity during on-duty shifts,
continuous alert, respectively over weekends, banking
holidays and holidays. Emergency medical and dental
care was ensured for all patients. A month after the be-
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ginning of the strike, compulsory work order was intro-
duced on the 15 February 2003 by governmental decree
for all health workers with university degree to enable all
citizens of the Republic of Croatia to use their right to
comprehensive, continuous and accessible medical care.
This has halted the strike, although it formally ended af-
ter the abolition of compulsory work order on 5 January
2004.

Materials and Methods

The paper made use of depersonalised data from the
National Bureau of Statistics’ deceased people database.
Observing the methodology of the United Nations and
EUROSTAT, the data covers the population domiciled re-
siding in Croatia for at least one year or more in refer-
ence to the event of death29.

Deaths were grouped into three equally long periods
(31 days) this relating to the periods of the strike (15
January – 14 February), before the strike (15 December –
14 January) and after the strike (15 February – 17 March).
A comparison was made between the year 2002/2003
transition data and those for transitions 2000/2001,
2001/2002 and 2003/2004 (Table 1).

The information gathered on each case of death in-
cluded the date of death, sex, age of the deceased as well
as the cause of death coded according to ICD-1030.

The number of deaths and their proportion in total
for the periods observed (during, before and after the

strike) have been calculated by sex, age and cause of
death. The mortality rates have been calculated accord-
ing to Croatian Census data 200131.

To cover and analyse the information we used EpiInfo
2000 version 3.332. Ninety-five percent confidence inter-
vals (95% CI) were calculated using the normal distribu-
tion33.

Results

Of the 52,575 deaths in 2003, Croatia recorded 4,682
(8.9%,95% CI=8.4–9.4) in the strike period from the 15th of
January to the 14th of February 2003 or 1.1 deaths per 1000
(Table 2). No significant deviations of the 15th January to
the 14th of February period’s share of the death total per
year in relation to other observation years were noted.

We analysed 14,580 fatal outcomes that occurred be-
tween the 15th of December 2002 and the 17th of March
2003. The smallest figure was recorded during the 15th of
January to the 14th of February 2003 strike, i.e., 4,682
with a share of 32.1% (95% CI=31.4–32.9). In the af-
ter-strike period (15 February – 17 March 2003), there
were records of 4,963 deaths, a 34% share (95% CI=33.3–
34.8). As to the pre-strike period (15 December 2002 – 14
January 2003), there were 4,935 deaths or a 33.9% share
(95% CI=33.1–34.6).

The recorded deaths are compared with deaths for the
same calendar periods in years 2000/2001, 2001/2002 and
2003/2004 (Table 3). The proportion of the 15th of Janu-
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TABLE 1
OBSERVATION PERIODS

Year
Period

Total
15 December–17 MarchI

15 December–14 January
II

15 January–14 February
III

15 February–17 March

2000/2001 a1 b1 c1 d1=a1+b1+c1

2001/2002 a2 b2 c2 d2=a2+b2+c2

2002/2003 a3 b3* c3 d3=a3+b3+c3

2003/2004 a4 b4 c4+ d4=a4+b4+c4

Total a1+a2+a3+a4 b1+b2+b3+b4 c1+c2+c3+c4 d1+d2+d3+d4

* strike period, + In 2004, the leap-year made the period number III last from 15 February – 16 March.

TABLE 2
THE 15 JANUARY–14 FEBRUARY PERIOD’S SHARE OF THE DEATH TOTAL PER YEAR

Year Total
Period 15 January – 14 February

Number % of total (95% CI) Rate/1000 population

2001 49,552 4,371 8.8 (8.6–9.1) 1.0

2002 50,569 4,575 9.0 (8.7–9.4) 1.0

2003 52,575 4,682* 8.9 (8.4–9.4) 1.1

2004 49,756 5,022 10.1 (9.4–10.8) 1.1

* strike period, 95% CI – 95% confidence interval



ary to the 14th of February deaths in the observation
years ranged from 32.0% (95% CI=31.2–32.8) in 2002 to
34.4% (95% CI=37.7–35.2) in 2004.

During the strike, there were records of 2,330 (49.8%)
male and 2,352 (50.2%) female deaths. Between the 15th

of December 2002 and the 17th of March 2003) (before,
during and after the strike) the male group had 7,184
deaths, with 2,330 (32.4%, 95% CI=31.4–33.5) males dy-
ing during the strike, 2,435 (33.9%, 95% CI=32.8–35.0)
in the pre-strike and 2,419 (33.7%, 95% CI=32.6–34.8) in
the post strike periods. In comparison with other years,
the share of deaths during the 15th of January to the 14th

of February period varied in the range from 31.6% (95%
CI=30.6–32.7) in 2002 to 34.1% (95% CI=33.0–35.2) in
2004 (Table 3).

Between the 15th of December 2002 and the 17th of
March 2003 (before, during and after the strike) there
were 7,396 female deaths on record, 2,352 (31.8%, 95%
CI=30.7–32.9) of which during the strike, 2,500 (33.8%,
95% CI=32.7–34.9) before it and 2,544 (34.4%, 95%
CI=33.3–35.5) during the equally long post-strike pe-
riod. In observation years, the share of women dying in
the 15 January – 14 February period ranged from 31.8%
(95% CI=30.7–32.9) in 2003 to 34.7% (95% CI=33.6–
35.9) in 2004 (Table 3).

Of the 4,682 people that died during the strike most
were aged 65+ years, i.e., 3,646 (77.9%, 95% CI=76.7–
79.0), 846 (18.1%, 95% CI=17.0–19.2) were aged 45–64-
years and 190 (4.1%, 95% CI=3.4–4.7) were under 45-year
old. The age structure of died persons was similar in four
observation periods (Figure 1).

Causes of death during strike period were analysed
and compared for the same period between the years ob-
served. Diseases of the circulatory system, recorded as the
cause of 2,531 (54.1%, 95% CI=52.6–55.5) deaths, were
the most numerous. Unknown cause of death was re-
corded in as few as 76 (1.6%, 95% CI=1.3–2.0) fatal out-
comes. For observation years, no differences were noticed
in relation to the distribution of causes of death (Table 4).
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TABLE 3
SEX DISTRIBUTION OF DEATHS IN THE PERIODS PRECEDING, COINCIDING WITH AND FOLLOWING THE STRIKE

Sex Year

Period I
(15 December–14 January)

Period II
(15 January–14 February)

Period III
(15 February–17 March) Total

Number % 95% CI Number % 95% CI Number % 95% CI Number %

Male 2000/2001 2,250 33.7 32.6–34.9 2,162 32.4 31.3–33.6 2,257 33.8 32.7–35.0 6,669 100.0

2001/2002 2,516 35.2 34.0–36.6 2,265 31.6 30.6–32.7 2,376 33.2 32.1–34.3 7,157 100.0

2002/2003 2,435 33.9 32.8–35.0 2,330* 32.4 31.4–33.5 2,419 33.7 32.6–34.8 7,184 100.0

2003/2004 2,489 33.9 32.8–35.0 2,503 34.1 33.0–35.2 2,346 32.0 30.9–33.1 7,338 100.0

Total 9,690 34.2 33.6–34.7 9,260 32.7 32.1–33.2 9,398 33.2 32.6–33.7 28,348 100.0

Female 2000/2001 2,208 33.7 32.6–34.9 2,209 33.8 32.6–34.9 2,127 32.5 31.4–33.7 6,544 100.0

2001/2002 2,550 35.7 34.6–36.8 2,310 32.4 31.3–33.5 2,279 31.9 30.8–33.0 7,139 100.0

2002/2003 2,500 33.8 32.7–34.9 2,352* 31.8 30.7–32.9 2,544 34.4 33.3–35.5 7,396 100.0

2003/2004 2,432 33.5 32.5–34.6 2,519 34.7 33.6–35.9 2,300 31.7 30.7–32.8 7,251 100.0

Total 9,690 34.2 33.7–34.8 9,390 33.1 32.6–33.7 9,250 32.7 32.1–33.2 28,330 100.0

Total 2000/2001 4,458 33.7 32.9–34.6 4,371 33.1 32.3–33.9 4,384 33.2 32.4–34.0 13,213 100.0

2001/2002 5,066 35.4 34.7–36.2 4,575 32.0 31.2–32.8 4,655 32.6 31.8–33.3 14,296 100.0

2002/2003 4,935 33.9 33.1–34.6 4,682* 32.1 31.4–32.9 4,963 34.0 33.3–34.8 14,580 100.0

2003/2004 4,921 33.7 33.0–34.5 5,022 34.4 33.7–35.2 4,646 31.9 31.1–32.6 14,589 100.0

Total 19,380 34.2 33.8–34.6 18,650 32.9 32.5–33.3 18,648 32.9 32.5–33.3 56,678 100.0

* strike period, 95% CI – 95% confidence interval
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Discussion

The few papers that have looked at the topic of popu-
lation mortality during physicians’ strikes indicated a
decline in mortality during the strike itself19,24–27.

Our data reveal that the strike has not entailed an in-
crease in the mortality of Croatia’s population. Although
the number of deaths recorded during the strike was
greater than in previous years, their share of the annual
death toll was approximately equal to those in the previ-
ous years and lower than the 2004’s.

Also recorded during the strike were a smaller num-
ber and share of fatal outcomes in relation to the equally
long period immediately preceding and following. This
raises the question whether this might warrant the con-
clusion that a decrease in mortality is a consequence of
the strike. Data analysis of deaths for the years available
in the same, and equally long, periods uncovered the fact
that fewer deaths were recorded also in the preceding
years in the 15th of January to the14th of February period.
On the other hand, the number of fatal outcomes re-
corded in the same period of 2004 was the highest. The
data corroborates the assumption that a drop in popula-
tion mortality was not one of consequences of the strike.

The age and sex distribution of the deceased during
the strike was similar in comparison to other study peri-
ods. The distribution of causes of death during the strike
did not differ from that during the other observation pe-
riods. It should be noted that as few as 1.6% of causes of
death not otherwise specified were registered, which is
similar to 1.5% on the level of the whole year.

We also established that greater number of deaths in
the years observed sometimes occurred at the beginning
of the observation period and sometimes in the middle or
at the end. One should assume this is consequence of
weather changes in the winter months. As known from
the literature, the increased number of deaths is explain-
able by the arrival of colder weather when mostly the
more sensitive elderly die. Several studies have reported
the occurrence of excess mortality precisely during the
winter months with the arrival of cold weather fronts34–36.
A comparative analysis of excess mortality in several Eu-
ropean countries during the winter has uncovered a par-
adox that excess mortality significantly occurs in winter
in temperate climate countries, not in those with severe
winters. The authors have linked this with lower effi-
ciency of room heating and with lower housing standards
in countries with warmer climate, as Portugal, Spain and
Ireland37. In Britain, studies have shown greater vulner-
ability to death in winter in a group of elderly women af-
fected by respiratory diseases38.

The wave of more deaths could also be associated with
respiratory viral infection complications occurring at
that time of the year and which are the most prevalent
among elderly chronic patients39.
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Conclusion

Basing on the data shown in the present paper, it is
impossible to associate the strike either with an in-
crease/decrease in population mortality.
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[TRAJK LIJE^NIKA I OP]A SMRTNOST: HRVATSKO ISKUSTVO IZ 2003. GODINE

S A @ E T A K

Cilj ovog istra`ivanja bio je ispitati je li {trajk lije~nika, koji je proveden tijekom 2003. godine, imao utjecaj na op}u
smrtnost stanovni{tva. Analizom su obuhva}eni podaci Dr`avnog zavoda za statistiku o umrlima u razdoblju {trajka od
15. sije~nja do 14. velja~e 2003 i jednako dugom razdoblju prije i poslije. Ista razdoblja analizirana su za 2001., 2002. i
2004. godinu. Od ukupno 52 575 smrti zabilje`enih 2003. godine, 4 682 (8,9%, 95% CI=8,4–9,4) je zabilje`eno tijekom
{trajka ili 1.1 na 1 000 stanovnika. U usporedbi udjela broja umrlih tijekom {trajka u ukupnom broju umrlih s drugim
promatranim razdobljima, nisu zabilje`ena odstupanja. Na osnovu prikazanih podataka {trajk lije~nika nije mogu}e
povezati ni s porastom ni s padom op}e smrtnosti.
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