
PRZEGL EPIDEMIOL 2012; 66: 673 - 679 Zdrowie publiczne

©  Copyright Narodowy Instytut Zdrowia Publicznego – Państwowy Zakład Higieny

Agnieszka Genowska*, Jacek Jamiołkowski*, Andrzej Szpak*, Andrzej Pająk**

DEtErmInAntS oF ALL CAUSE mortALItY In PoLAnD

UWARUNKOWANIA UMIERALNOŚCI OGÓLNEJ W POLSCE

*Department of Public Health, Medical University of Białystok
**Department of Epidemiology and Population Studies, Collegium Medicum UJ

ABSTRACT

AIm. The study objective was to evaluate quantitatively the relationship between demographic characteristics, 
socio-economic status and medical care resources with all cause mortality in Poland. 
mAtErIALS AnD mEtHoD. Ecological study was performed using data for the population of 66 subregions 
of Poland, obtained from the Central Statistical Office of Poland. The information on the determinants of health 
and all cause mortality covered the period from 1st January 2005 to 31st December 2010. Results for the repeated 
measures were analyzed using Generalized Estimating Equations GEE model. In the model 16 independent varia-
bles describing health determinants were used, including 6 demographic variables, 6 socio-economic variables, 
4 medical care variables. The dependent variable, was age standardized all cause mortality rate. 
rESULtS. There was a large variation  in all cause  mortality, demographic features, socio-economic characteri-
stics, and medical care resources by subregion. All cause mortality showed weak associations with demographic 
features, among which only the increased divorce rate was associated with higher mortality rate. Increased edu-
cation level, salaries, Gross Domestic Product (GDP) per capita, local government expenditures per capita and 
the number of non-governmental organizations per 10 thousand population was associated with decrease in all 
cause mortality. The increase of unemployment rate was related with a decrease of all cause mortality. Beneficial 
relationship between employment of medical staff and mortality was observed.
ConCLUSIonS. Variation in mortality from all causes in Poland was explained partly by variation in socio-
-economic determinants and health care resources. 
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STRESZCZENIE 

CEL PrACY. Celem pracy była ilościowa ocena związków pomiędzy cechami demograficznymi, pozycją socjo-
-ekonomiczną oraz zasobami opieki zdrowotnej a umieralnością ogólną w Polsce. 
mAtErIAŁ I mEtoDA. Wykonano badanie ekologiczne z wykorzystaniem danych dla 66 podregionów Polski, 
które uzyskano z Głównego Urzędu Statystycznego. Informacje dotyczące uwarunkowań zdrowia oraz umie-
ralności ogólnej populacji uzyskano dla okresu od 1 stycznia 2005 roku do 31 grudnia 2010 roku. Wyniki dla 
powtarzanych pomiarów poddano analizie z zastosowaniem modelu Generalized Estimating Equations GEE 
(uogólnione równania estymujące). W modelu użyto 16 zmiennych niezależnych opisujących determinanty stanu 
zdrowia, w tym: 6 zmiennych demograficznych, 6 zmiennych społeczno – ekonomicznych, 4 zmienne opieki 
zdrowotnej. Zmienną zależną był standaryzowany na wiek współczynnik umieralności ogólnej. 
WYnIKI. Podregiony Polski charakteryzowały się silnym zróżnicowaniem pod względem umieralności ogólnej 
oraz charakterystyki demograficznej, społeczno – ekonomicznej i pod względem zasobów opieki zdrowotnej. 
Umieralność ogólna była słabo powiązana z cechami demograficznymi, wśród których tylko zwiększenie 
współczynnika rozwodów wiązało się ze zwiększeniem umieralności ogólnej. Stwierdzono, że wyższy poziom 
wykształcenia, wynagrodzeń, PKB na mieszkańca, wydatków samorządu terytorialnego na mieszkańca oraz 
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liczby organizacji pozarządowych na 10 000 mieszkańców miał związek z mniejszą umieralnością, a wzrost 
stopy bezrobocia wiązał się ze wzrostem umieralności. Stwierdzono korzystne związki pomiędzy zatrudnieniem 
kadr medycznych a umieralnością. 
WnIoSKI. Zróżnicowanie umieralności ogólnej w Polsce można częściowo wyjaśnić zróżnicowaniem uwarun-
kowań społeczno – ekonomicznymi i zasobów opieki zdrowotnej. 

SŁoWA KLUCZoWE: nierówności w zdrowiu, umieralność, korelaty zdrowia, podregiony Polski

INTRODUCTION

Health status of the population is determined by a num-
ber of interrelated factors that may change dynamically. 
Uneven distribution of social, economic, environmental 
or even political factors leads to health inequalities. So-
cio-economic inequalities in health are related to a broad 
range of differences in both health experience and health 
status between countries, regions and socio-economic 
groups (1). Populations vary in the level of education and 
possibilities of professional development, the labor market, 
social system and health care, as well as social support. 
Moreover, substantial differences may be related to life-
style, health carelessness, ignoring symptoms of diseases, 
non-compliance with doctor’s advice or lack of due care 
to maintain safety conditions in the workplace (2,3). Large 
differences in health may also be associated with living 
in certain environmental conditions and geographic areas 
(4). Health inequalities are caused by diverse exposure and 
sensitivity to health determinants. The differences in health 
resulting from the impact of independent factors can be 
avoided, since they are due to unequal chances, discrepant 
access to health services and material resources, as well as 
choices of lifestyle (2). 

In many European countries, almost all major 
health problems are more common in the lower socio-
-economic classes, who are more exposed to health 
risks arising from the physical environment, experience 
more psycho-social stress and who present harmful 
health behaviors more frequently. As a result, people 
from the lower socio-economic classes are more likely 
to suffer from certain chronic illnesses and disabilities. 
Socio-economic position is associated with the level of 
morbidity and mortality due to cardiovascular diseases, 
cancer, infectious diseases, mental disorders, liver cirr-
hosis and diabetes (5,6).

There is abundant scientific evidence on disparities 
in health conditions. One of the first comprehensive 
publications was Black’s report prepared in the 1980s by 
a group of experts of the British government (7), which 
was followed  in the 1990s by the studies of Acheson 
(8). Health inequalities have been the subject of ana-
lysis by the World Health Organization, which in 2005 
established the Commission of Social Determinants of 
Health, responsible for observational and field research 
(9). The European Union accepted scientific evidence 

on disparities in health between rich countries and low-
-income countries (10) and defined reduction of them 
as  one of  priority objectives in the current EU health 
strategy (11). The aim to reduce health inequalities was 
included in the Polish National Health Programme for 
2007-2015, which stated its main goal as “Improvement 
of health and related quality of life of the population and 
reduction in health inequalities” (12). Tackling health 
inequalities may bring significant benefits associated 
with prolonged life expectancy, reduced premature 
mortality and prolonged period of professional activity, 
which justifies the need for research in this field. 

The study objective was to evaluate quantitatively 
the relationship between demographic characteristics, 
socio-economic status and  medical care resources with 
all cause mortality in Poland. 

MATERIALS AND METHODS

Ecological study was conducted using data obtained 
from the Central Statistical Office of Poland (GUS). 
The units of observation were 66 subregions of Poland, 
created by Regulation of the Council of Ministers of 
13th July 2000 on the implementation of the Nomenc-
lature of Territorial Units for Statistics (NUTS) (13). 
The rationale for the selection of 66 subregions was the 
availability of the statistical information on important 
socio-economic characteristics (higher education, Gross 
Domestic Product (GDP) per capita), which were not 
available for smaller administrative units in Poland. 

Information on demographic, socio-economic, and 
health care resources and on all cause  mortality for 
the populations of 66 subregions was collected for the 
period from 1st January 2005 to 31st December 2010. 
The information was complete, except for the GDP 
per capita, which was not available for the year 2010 
at sub-regional level.

The distribution of all causes mortality rates, de-
mographic features, socio-economic characteristics and 
those concerning health care resources in 66 subregions 
of Poland was described by giving the mean, standard 
deviation,  the minimum and the maximum values. The 
relationships were tested using Spearman’s nonpara-
metric correlation coefficients.The associations of the 
repeated measures were analyzed using the Generalized 
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Estimating Equations (GEE) model (14,15). A total of 16 
independent variables describing health status determi-
nants were used, including 6 demographic variables, 6 
socio-economic variables, 4 medical care variables and 
1 dependent variable, namely the standardized mortality 
rate calculated for the standard Polish population in a 
respective calendar year. 

The GEE model have been applied, because it 
allows to use data including repeated measurements 
for the same statistical units. Taking into account cor-
relations between repeated measurements. The model 
allows for correct estimates of the parameters (compa-
red to simple linear regression model). Ignoring these 
correlations leads to overestimating of standard errors 
and inflates Type II error.

In calculations it was assumed, that correlations be-
tween measurements from different years were constant, 
and appropriate (exchangeable) structure of working 
correlation matrix was chosen.

Each of the created models contained one of the 
demographic, social, economic or health care-related 
factors, as well as the percentage of men and percentage 
of urban population.

In each model, data from six consecutive years were 
used: 2005, 2006, 2007, 2008, 2009, 2010, where 2005 
was the reference point. The result of the analysis was 
presented as the expected change in the general mor-
tality rate per 100 000 of the population, calculated as 
a change in the independent variable by one standard 
deviation, at 95% confidence interval. Statistical analy-
sis was performed using IBM® SPSS® Statistics 20.0.

RESULTS

There was a large variation  in all cause mortality, 
demographic features, socio-economic characteristics, 
and medical care resources by subregion. There was 
40% difference between  the highest and the lowest 
mortality rate (table I).

Subregions differed slightly in sex distribution. 
Larger variation was found in the proportion of urban 

population, divorce rate, and in- and out-migration. 
There were also disparities in the socio-economic deve-
lopment between subregions, including the percentage 
of the gross enrollment rate and the unemployment rate. 
There was a 5-fold difference in GDP per capita between 
the poorest and the richest subregion. The disparities 
in health care resources tended to increase (table II). 

Correlations were found between demographic, 
socio-economic and health care resources (table III). 
Marriage and divorce rates were strongly associated 
with socio-economic features (enrollment rate at tertiary 
level, salary, GDP and local government expenditures 
per capita). The inmigration rate was connected only 
with gross tertiary education enrollment ratio, and the 
out migration rate with the local government expenditu-
re per capita and the unemployment rate. The existence 
of non-governmental organizations had no effect on 
demographic situation. 

Health care resources were associated with de-
mographic and socio-economic characteristics. The 
exception was the rate of midwives which was not 
associated with the marriage and divorce rates or GDP 
per capita, as well as the ratio of hospital beds which 
was not related to the local government expenditures 
per capita. Mutual reinforcement was noted between all 
the features within the health care group.

Relationship between all cause mortality and de-
mographic, socio-economic and health care characte-
ristics is presented in table IV. The increase of divorce 
ratio by 1 standard deviation was related with increase 
in mortality by 33,18/100 000 population. All socio-
-economic characteristics were strongly associated 
with mortality. The strongest negative relationship was 
found for gross enrollment rate in higher education 
ratio, for which increase by one standard deviation 
was associated with decrease in mortality by 64,16/100 
000. Strong negative relationships were also found in 
respect for salaries (-43,37/100 000 per 1 standard de-
viation) and local government expenditures per capita  
(-42,71/100 000 per 1 standard deviation). Increase 
of unemployment rate by one standard deviation was 
associated with the increase in all cause mortality by 
38,64/100 000 per 1 standard deviation. Negative asso-
ciations were also found for GDP and non-governmental 
organizations rate

Characteristics of health care were negatively 
associated with general mortality. The most pronoun-
ced relation was found for the number of employed 
physicians (-64,66/100 000 per 1 standard deviation). 
Relationship for nurses and midwives rates was less 
pronounced but significant. 

DISCUSSION

Table I. Distribution of the standardized all cause mortality 
rates in 66 Polish subregions in the years 2005-2010

Tabela I. Rozkład standaryzowanych współczynników 
umieralności ogólnej w 66 podregionach Polski 
w latach 2005-2010

Specification 2005 2006 2007 2008 2009 2010
x (SD) 970,7 

(72,0)
976,0 
(76,9)

1081,0 
(82,8)

1081,6 
(80,1)

1094,0 
(86,5)

1073,6 
(85,6)

Min/max 834,9-
1126,4

831,0-
1173,4

905,2-
1269,4

922,1-
1256,4

925,2-
1257,0

903,4-
1235,1

Symbols: x - mean value; SD – standard deviation; min – the 
lowest value; max – the maximum value
Source: Central Statistical Office
Źródło: GUS 
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Variation in mortality from all causes in 66 subre-
gions found indicated large health inequalities in Poland. 
Higher socio-economic status and greater health care 
resources (strongly interrelated) were associated with 
lower mortality rates. While interpreting these findings 
it should be noted that they have been obtained through 
ecological research and thus the correlations found at the 
population level cannot be always related to the level 
of individuals (16). Although some confounding factors 
(urbanization and sex distribution) were included in the 
statistical models, it cannot be assumed that the effect of 
confounding  was completely eliminated. An essential 
limitation in interpreting the results is that the current 

research did not include lifestyle factors, as the data 
concerning lifestyle are not collected at the subregional 
level in the system of public statistics.

The study confirmed a number of relationships that 
have been observed in the other countries. Striking is 
the relationship between general mortality and higher 
education found in international (17,18) and Polish 
studies (19). As indicated by numerous studies, weaker 
economic condition is a threat to the health of the popu-
lation, especially in less affluent areas. This is  supported 
by the results of  the meta-analysis of 155 studies by 
Wilkinson and Pickett (20). In this study, strong inver-
se correlations of total mortality with salary and the 

Table II. Distribution of demographic, socio-economic and health care resources characteristics in 66 Polish subregions in 
the years 2005-2010

Tabela II. Rozkład cech demograficznych, socjo–ekonomicznych oraz zasobów opieki zdrowotnej w 66 podregionach Polski 
w latach 2005-2010

Specification 2005 2006 2007 2008 2009 2010

% men
x (SD) 48,5 (0,8) 48,5 (0,8) 48,4 (0,8) 48,4 (0,8) 48,4 (0,8) 48,4 (0,8)
min/max 45,6-49,6 45,5-49,6 45,5-49,5 45,5-49,5 45,4-49,5 45,4-49,6

% urban population
x (SD) 59,2 (20,5) 59,1 (20,5) 59,1 (20,5) 59,0 (20,5) 58,9 (20,4) 58,9 (20,4)
min/max 23,0-100,0 22,9-100,0 22,8-100,0 22,7-100,0 22,7-100,0 22,6-100,0

Marriages per 1 000 of the 
population 

x (SD) 5,4 (0,4) 6,0 (0,4) 6,6 (0,5) 6,8 (0,5) 6,6 (0,4) 6,0 (0,4)
min/max 4,5-6,1 5,0-6,7 5,3-7,7 5,6-7,8 5,5-7,4 5,1-6,9

Divorces per 1 000 of the popu-
lation 

x (SD) 1,8 (0,5) 1,9 (0,7) 1,7 (0,5) 1,7 (0,5) 1,7 (0,5) 1,6 (0,4)
min/max 0,6-3,0 0,5-3,7 0,7-2,9 0,7-2,8 0,6-3,2 0,8-2,6

In-migration per 1 000 of the 
population 

x (SD) 11,9 (2,0) 13,9 (2,3) 14,6 (2,2) 11,7 (2,0) 11,3 (1,8) 11,7 (1,8)
min/max 7,1-15,9 8,1-18,3 8,8-18,3 7,2-15,3 6,9-14,7 7,7-15,2

Out-migration per  1 000 of the 
population 

x (SD) 11,3 (3,1) 12,7 (3,8) 13,9 (4,3) 11,1 (3,4) 11,1 (3,3) 11,5 (3,5)
min/max 5,3-23,7 5,7-26,1 6,1-29,6 5,0-23,4 5,0-23,0 5,5-22,9

% gross enrollment rate – 
higher education

x (SD) 4,5 (5,7) 4,5 (5,8) 4,5 (5,9) 4,5 (6,1) 4,4 (6,0) 4,0 (5,8)
min/max 0,00-23,4 0,00-24,0 0,02-25,2 0,01-25,4 0,01-24,8 0,0-24,5

Salary in PLN
x (SD) 2256,8 (326,3) 2370,9 (343,1) 2581,0 (368,6) 2841,5 (405,6) 2978,0 (413,8) 3090,4 (415,4)
min/max 1864,1-3613,4 1971,4-3789,9 2154,6-4099,7 2401,1-4504,9 2490,1-4603,3 2603,7-4694,5

Gross Domestic Product per 1 
inhabitant

x (SD) 24390 (9917,9) 26267 (10898,1) 29180 (12199,7) 31656 (12788,7) 33260 (13832,6) n/a
min/max 14834-77001 15859-83933 17438-94185 19338-98854 19306-105340 n/a

Local government expenditure
per 1 inhabitant

x (SD) 2550,9 (313,6) 2921,9 (335,2) 3110,8 (420,6) 3483,1 (505,7) 3903,3 (545,4) 4326,7 (515,3)
min/max 2114,5-4410,5 2305,4-4755,0 2492,4-5336,9 2915,8-6160,7 3071,4-6630,7 3438,1-7048,2

Unemployment rate
x (SD) 18,9 (6,2) 16,0 (5,6) 12,3 (4,9) 10,4 (4,6) 13,2 (5,0) 13,6 (4,9)
min/max 5,6-33,2 4,6-28,9 2,9-23,6 1,8-21,4 2,8-24,9 3,5-24,5

Non-governmental organiza-
tions
per 10 000 of the population

x (SD) 20,3 (5,1) 21,6 (5,3) 23,1 (5,6) 24,2 (5,9) 25,4 (6,2) 26,4 (6,6)

min/max 11,6-43,8 12,6-45,6 13,3-48,9 14,0-51,0 14,6-53,7 15,4-56,5

All physicians per 10 000 of the 
population

x (SD) 18,8 (8,1) 19,1 (8,7) 19,3 (9,0) 19,3 (9,1) 19,5 (9,4) 19,5 (9,6)
min/max 9,1-43,1 9,2-47,2 8,8-46,3 7,5-45,2 6,5-45,7 6,0-47,6

All nurses per 10 000 of the 
population

x (SD) 45,4 (12,3) 45,5 (12,3) 46,4 (13,0) 46,6 (13,0) 47,3 (13,4) 46,9 (13,5)
min/max 22,6-77,4 22,1-77,1 21,0-78,6 20,6-79,5 18,3-83,1 18,8-84,5

All midwives per 10 000 of the 
population

x (SD) 5,37 (1,66) 5,40 (1,69) 5,53 (1,80) 5,61 (1,88) 5,67 (1,81) 5,71 (2,13)
min/max 2,18-11,48 1,97-11,43 2,16-12,50 2,27-13,28 2,28-12,49 2,33-16,42

All hospital beds per   
10 000 of the population 

x (SD) 46,0 (15,2) 45,4 (14,8) 45,1 (14,8) 47,3 (15,2) 47,2 (15,2) 46,6 (14,9)
min/max 21,7-96,6 21,1-91,6 20,1-97,5 22,1-103,3 21,8-104,2 21,5-103,0

Symbols: x – mean value; SD – standard deviation; min – the lowest value; max – the maximum value
Source: Central Statistical Office
Źródło: GUS 
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level of GDP per capita were also observed as shown 
by Mackenbach et al. (21) material factors, especially 
low income, pose restrictions on access to products and 
services related to health promotion (diet, sport). Due 
to difficult economic situation, payable health servi-
ces or prophylactic examinations can be inaccessible. 
Financial difficulties may induce psychosocial stress, 
which leads to the deterioration of the health status in 
both biological (impairment of the immune system, 
chronic diseases, depression) and behavioral (unheal-
thy behaviors) aspects. Many studies suggest that the 
lower socio-economic position, the higher the likeliho-
od of multiple risk factors, including poor education, 
unemployment, social isolation and irrational health 
behaviors (22,5). These factors are correlated and exert 
a cumulative effect on health status. The present study 
found a significant relation between the level of local 
government expenditure and mortality. It seems reaso-
nable that good financial condition of public institutions 
enabling greater public spending not only on health but 
also other targets, contributes to health improvement. 
Health-promoting conditions in the local community are 
ensured due to investments in education, environmental 
protection, maintaining cleanliness, transport, social 
welfare, culture or housing, and not only in the field of 
health services, prevention and health promotion (23).

The results of the present study confirm the rela-
tionship between unemployment and all cause mortality, 
which is consistent with the results obtained in the Da-
nish population by Osler et al. (24) and in the American 
population by Davila et al. (25). It should be emphasized 

that the health effects of long-term unemployment are 
associated with stress, which leads to depression and 
general deterioration of the physical condition. Stress 
in the unemployed frequently contributes to adverse 
changes in health behaviors, such as diet, excessive 
consumption of alcohol, smoking, i.e. risk factors of 
many civilization diseases (26). Moreover, poor finan-
cial situation of the unemployed poses restrictions on 
access to medical services and medicines, which often 
leads to aggravation of the existing diseases. Also the 
shortcomings of health education, the ineffectiveness 
of prevention (e.g. tuberculosis, hepatitis) and unequal 
access to medical care can be enhanced by unemploy-
ment (27). Unemployment is a serious menace to health 
through the accumulation of a multitude of negative 
factors which may lead to shortening of life span.

The relationship between mortality and the divorce 
rate was found in a prospective study by Ikeda et al. 
conducted among the Japanese population (28). Simi-
lar results were obtained in a study on the American 
population, performed by Patterson and Veenstra, who 
stated that being lonely increases the risk of general 
mortality (29).

The present study showed a strong inverse relation-
ship between the existence of non-governmental orga-
nizations and general mortality, which can be attributed 
to the positive impact of social ties on the population 
health (30-32). Based on the review of 148 studies 
Holt-Lundstad et al. indicated that the probability of 
survival was 50% higher among those with stronger 
social ties compared to those with weaker social ties. 

Table III.  The matrix of correlations between independent variables (averaged data for the years 2005-2010)
Tabela III.  Macierz korelacji pomiędzy zmiennymi niezależnymi (uśrednione dane dla lat 2005–2010)
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Divorces -,55**
In-migration ,04 ,17
Out-migration ,17 ,20 ,56**
Higher education -,34** ,37** -,36** -,23
Salary ,46** ,46** ,03 -,10 ,45**
GDP ,66** ,66** ,16 -,06 ,48** ,80*
LGE ,48** ,48** ,22 ,32** ,42** ,44** ,47**
Unemployment rate -,09 -,09 ,08 ,40** -,30* -,58** -,58** -,02
NGO ,14 ,14 -,06 -,04 ,61** ,01 ,08 ,26* -,14
Physicians ,34** ,34** -,43** -,38** ,79** ,48** ,49** ,31* -,38** ,42**
Nurses ,28* ,28* -,53** -,30* ,77** ,44** ,36** ,33** -,32* ,47** ,88*
Midwives ,17 ,17 -,47** -,30* ,74** ,28* ,24 ,30* -,25* ,51** ,81* ,81**
Hospital beds ,34** ,34** -,40** -,28* ,61** ,38** ,40** ,24 -,35** ,36** ,82* ,82** ,71**

* p≤0,001; ** p≤0,050; Symbols: GDP - Gross Domestic Product; LGE - local government expenditure; NGO – non-
governmental organizations
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This relationship was the strongest in complex social 
relations, and the weakest among loners (33). 

The relationship between the ratio of employed 
physicians, nurses and midwives with mortality has also 
been reported by other authors (34-36). This relationship 
is not surprising and confirms the importance of medical 
care in ensuring health safety of the population. Ho-
wever, there was a very strong correlation between the 
resources of health care and socio-economic position, as 
well as substantial correlations between the features of 
health care resources (table III). We found no correlation 
of the rate of hospital beds with mortality. 

The description of health inequalities in 66 subre-
gions of Poland confirms the observations reported by 
other authors (35,37,38). In many countries, attempts 
are made to improve the health status and reduce health 
disparities by reforming health sector, strategies and 
health promoting programs that ignore this important 

aspect of public health determinants. It is noteworthy 
that social factors that cause significant health effects 
are considered in the documents issued by international 
organizations involved in health policy, thus implying 
the need for effective actions. The issues of health ine-
qualities determined by socio-economic factors and the 
necessity to counteract their effects have been underta-
ken by the WHO Commission of Social Determinants 
of Health which has formulated recommendations in 
this field. So far, attempts to shape social relations in 
order to improve the population health are scarce (39).

CONCLUSIONS

 Variation in mortality from all causes in Poland 
was explained partly by variation in socio-economic 
determinants and health care resources.

REFERENCES 

 1. Stegeman I, Costongs C. Health, poverty, and social inc-
lusion in Europe. Literature review on concepts, relations 
and solutions. Brusseles, EuroHealthNet 2003.  

 2. Whitehead M, Dahlgren G. European strategies for 
tackling social inequities in health. Levelling up. Part 2. 
Copenhagen, WHO Regional Office for Europe 2006.

 3. Tobiasz - Adamczyk B. Wybrane elementy socjologii 
zdrowia i choroby. Kraków, Wydawnictwo UJ 2000.

 4. Bernard P, Charafeddine R, Frohlich K, et al. Health 
inequalities and place: a theoretical  conception of ne-
ighbourhood. Soc Sci Med 2007;65:1839-1852.

 5. Mackenbach J, Stribu I, Roskam A, et al. Socioeconomic 
Inequalities in 22 European Countries. New Engl J Med 
2008; 358:2468-2481.

 6. Havard S, Deguen S, Bodin J, et al. A small - area index of 
socioeconomic deprivation to capture health inequalities 
in France. Soc Sci Med 2008;67:2007-2016. 

 7. Townsend P, Whitehead M, Davidson N. Inequalities 
in health. The Black Report. Harmondworth, Penguin 
Books 1982.

 8. Independent inquiry into inequalities in health, by Sir 
Acheson, 1998, www.archive.official-dokuments.co.uk/
dokument/doh/ih/chair

 9. www.who.int/social_determinants/en/
10. Mackenbach J. Health inequalities: Europe in profile. 

An independent, Expert report prepared by the UK pre-
sidency of the EU, 2006.

11. http://ec.europa.eu/health/ph_overview/Documents/
strategy_wp_pl.pdf

12. http://www.mz.gov.pl/wwwfiles/ma_struktura/docs/
zal_urm_npz_90_15052007p.pdf

13. Dz. U. 2000, nr 58, poz. 685, z późn. zm. Wymienione 
rozporządzenie na podstawie rozporządzenia (WE) nr 
1059/2003 Parlamentu Europejskiego i Rady z dnia 26 
maja 2003 r. w sprawie ustalenia wspólnej klasyfikacji 
Jednostek Terytorialnych do Celów Statystycznych 

Table IV. Expected change in all cause mortality rate by 
change of 1 standard deviation in demographic, 
socio-economic and health-care characteristics 
adjusted for the percent of men and percent of 
urban population

Tabela IV. Oczekiwana zmiana współczynników umieralno-
ści ogólnej w zależności zmiany cech demogra-
ficznych, społeczno – ekonomicznych i opieki 
zdrowotnej (o 1 odchylenie standardowe) po 
uwzględnieniu wpływu odsetka mężczyzn i od-
setka  ludności miejskiej 

Specification

Un
it 

ch
an

ge
 of

 in
de

pe
n-

de
nt

 va
ria

ble
  (1

SD
)

Ex
pe

cte
d c

ha
ng

e i
n 

ge
ne

ra
l m

or
ta

lit
y r

at
e

95% CI

Demographic features
Marriages 20,32 14,16 -17,16 45,48
Divorces 0,65 33,18* 13,09 53,26
In-migration 0,54 -3,58 -19,61 12,60
Out-migration 3,73 16,76 -7,19 40,72
Socio-economic features
Higher education 5,85 -64,16* -87,90 -40,42
Salary 489,31 -43,37** -76,33 -10,41
GDP 12357,70 -37,85* -60,36 -15,33
Local government expenditure 764,87 -42,71* -67,25 -18,16
Unemployment rate 5,88 38,64* 20,16 57,12
Non-governmental organization 6,15 -35,93* -56,63 -15,23
Health care features
All physicians 8,94 -64,66* -94,00 -35,32
All nurses 12,87 -28,60** -56,85 -0,36
All midwives 1,83 -25,37** -42,72 -7,03
All hospital beds 14,96 -8,78 -33,10 15,54

* p≤0,001; ** p≤0,050; Symbols: SD – standard deviation; 
CI – confidence interval



Determinants of all cause general mortality 679Nr 4

(NUTS), Dz. Urz. UE. L 154 z 21.06.2003, z późn. zm. 
zostało zmienione przepisami Rozporządzenia Rady Mi-
nistrów z dnia 14 listopada 2007 r., Dz. U. 2007 Nr 214, 
poz. 1573, z późn. zm., które weszły w życie 1 stycznia 
2008 r.

14. Zeger S, Liang K. Longitudinal data analysis for discrete 
and continuous outcomes. Biometrics 1986;42:121-130.

15. Zeger S, Liang K, Albert P. Models for longitudinal data: 
a generalized estimating equation approach. Biometrics 
1988;44:1049-1060.

16. Beaglehole R., Bonita R., Kjellstrom T.: Podstawy epi-
demiologii. Geneva, WHO 1993. Tłumaczenie pod red. 
N. Szeszeni – Dąbrowskiej. Łódź, IMP 2002.

17. Stribu I, Kunst A, Bopp M, et al. Educational inequali-
ties in avoidable mortality in Europe. J Epi Com Health 
2010;64:913-920.

18. Ruger J, Kim H-J. Global health inequalities: an interna-
tional comparison. J Epi Com Health 2006;60:928-936.

19. Sytuacja zdrowotna ludności Polski. Praca pod red. B. 
Wojtyniaka i P. Goryńskiego. Warszawa, NIZP 2008.

20. Wilkinson R, Pickett K. Income inequality and population 
health: A review and explanation evidence. Soc Sci Med 
2006;62:1768-1784.

21. Mackenbach J, Meerding J, Kunst A. Economic impli-
cations of socio - economic inequalities in health in the 
European Union. Luxemburg, European Commission 
2007.

22. Ahern J, Galea S, Hubbard A, et al. Population vulnera-
bilities and capacities related to health: A test of a model. 
Soc Sci Med 2008;66;691-703. 

23. Genowska A. Polityka zdrowotna w systemie admini-
stracji samorządowej. Administracja Publiczna, Studia 
Krajowe i Międzynarodowe 2009;2:60-74.

24. Osler M, Christensen U, Lund R, et al. High local unem-
ployment and increased mortality in Danish adult; results 
from a prospective multilevel study. Occup Environ Med 
2003;60:16-20.  

25. Davila E, Christ S, Caban-Martinez A, et al. Young 
Adults, Mortality, and Employment. J Occup Environ 
Med 2010;52:501-504.

26. Holecki T, Woźniak - Holecka J, Kobza J, i in. Styl życia 
bezrobotnych w miejskim środowisku postindustrialnym 
i jego wpływ na zdrowie. Zdr Publ 2008;3:302-304.  

27. Przewoźniak L. Społeczne i ekonomiczne uwarunko-
wania zdrowia. W: Zdrowie Publiczne. Cz. I. Praca pod 
red. Czupryna A, Poździoch S, Ryś A. Kraków, Vesalius 
2001.

28. Ikeda A, Iso H, Toyoshima H, et al. Marital status and 
mortality among Japanese men and woman: the Ja-
pan Collaborative Cohort Study. BMC Public Health 
2007;7:73-79.  

29. Patterson A, Veenstra G. Loneliness and risk of morta-
lity: A longitudinal investigation in Alameda County, 
California. Soc Sci Med 2010;71:181-186.

30. Kawachi I, Kennedy  B, Lochner K, et al. Social capital, 
income inequality and mortality. Am J Public Health 
1997;87:1491-1498.  

31. Mohan J, Twigg L, Barnard S, et al. Social capital, geo-
graphy and health: a small-area analysis for England. 
Soc Sci Med 2005;60:1267-1283.

32. Bolin K, Bjorn L, Lindstrom M, et al. Investments in 
social capital - implications of social interactions for the 
production of health. Soc Sci Med 2003;56:2379-2390.

33. Holt – Lundstad J, Smith T, Layton J. Social relationship 
and mortality risk: a Meta – analytic review. PloS Med 
2010;7:e1000316.

34. Andryszek C. Zróżnicowanie przestrzenne sytuacji 
zdrowotnej kraju. Łódź, IMP 1991.  

35. Pantylej W. Przemiany społeczno – gospodarcze a stan 
zdrowia ludności Ukrainy i Polski w latach 1990-2002. 
Lublin, UMCS 2008. 

36. Pająk A, Kawalec E. Badanie zależności pomiędzy cecha-
mi socjoekonomicznymi a umieralnością w powiatach 
w Polsce. W: Pająk A, Melchior M, Kawalec E, Topór 
– Mądry R, Berman P. Metody i koncepcje epidemiolo-
giczne w zarządzaniu ochroną zdrowia. Kraków, Vesalius 
2002. 

37. Ostrowska A. Zróżnicowanie społeczne a zdrowie. Wy-
niki badań warszawskich. Warszawa, IPiSS 2009.

38. Sowa A.: Nierówności zdrowia. Analiza wpływu zmien-
nych socjo-ekonomicznych. W: Polityka zdrowotna 
wobec dostępności opieki zdrowotnej, wykluczenia oraz 
nierówności w zdrowiu. Praca pod red. S. Golinowskiej. 
Warszawa, IPiSS 2007. 

39. Closing the gap in a generation: health equity through 
action on the social determinants of health. The Final 
Report of the WHO Commission on Social Determinants 
of Health. Geneva, WHO 2008.   

Received: 1.08.2012
Accepted for publication: 22.10.2012

Adress for correspondence:
Agnieszka Genowska, Ph.D.
Department of Public Health, 
Medical University of Białystok, 
37 Szpitalna Streeet, 15-295 Białystok
e-mail: agenowska@op.pl




