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Abstract

Introduction. Variation in female breast cancer incidence and mortality between urban and rural areas is one of the in-
equalities in the health of the Polish population.

Aim. The aim of the study was to analyse the differences in breast cancer mortality among urban and rural female popula-
tion in Poland in years 2002-2011.

Material and Methods. The study material was based on the data from the Central Statistical Office of Poland  
on the number of breast cancer deaths registered in Poland for the period 2002-2011. Mortality rates for urban and rural 
populations: crude and age-specific, as well as age-standardised (ASR) were calculated and expressed per 100 000 women  
at risk. Mortality differences related to the place of residence were presented with the use of urban/rural ratio. Time trends  
for mortality rates in urban and rural population in years 2002-2011 were analysed. The changes in mortality rates were evalu-
ated using the joinpoint model. 

Results. Average annual ASR in urban areas amounted 15.6/100 000 (crude 29.2/100 000), in rural – 12.4/100 000 (crude 
20.9/100 000). Urban/rural ratio for ASR was 1.26 [95% CI: 1.13 to 1.39] and for crude rate it was 1.39 [95% CI: 1.31  
to 1.48]. ASR in urban area significantly decreased by 1.0% per year [95% CI: 1.6 to -0.5]), in rural areas mortality decreased 
only by 0.3% per year. 

Conclusions. Breast cancer mortality in Poland was markedly higher in urban female population. However, age- 
standardised mortality rate was slowly decreased among women living in urban areas. In rural areas the mortality trend  
decreased slightly and those changes were statistically insignificant.
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AIM

The aim of the study was to analyse the differences  
in breast cancer mortality among urban and rural female 
population in Poland in years 2002-2011.

MATERIALS AND METHODS

The study material was based on the data from the Cen-
tral Statistical Office of Poland on the number of breast 
cancer deaths registered in Poland for the period 2002-2011 
[5]. The data included information about the age at death 
in 5-year age groups and place of residence: urban – rural. 
The ‘urban area’ was defined as an area having the status of  
a town established in accordance with the relevant legal act.

Causes of deaths were coded according to the 10th revi-
sion of the International Classification of Diseases [6]. 

Mortality rates: crude and age-specific mortality, as well 
as age-standardised mortality (ASR) were also calculated 

INTRODUCTION

In Poland, breast cancer is the first reason of cancer inci-
dence with 15 784 new cancer cases diagnosed, and the se-
cond cause of cancer deaths overall among women with 5 226  
breast cancer deaths in 2010 [1]. 

Variation in female breast cancer incidence and mortality 
between urban and rural areas is one of the inequalities in the 
health of the Polish population. Differential epidemiological 
patterns of breast cancer have been observed between urban 
and rural populations around the world. They are mainly re-
lated to the exposure to risk factors that have changed due 
to different trends in lifestyle in different populations [2-4].  
The analysis of differences of mortality in urban and rural 
populations is an important tool to monitor breast cancer 
control, as well as to evaluate the outcomes of modifica-
tions in the population lifestyle, environmental risks and the  
effectiveness of health care.
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and expressed per 100 000 women at risk. Standardization 
for age was performed by the direct method using the World 
Standard Population as the reference. Mortality rates were 
calculated separately for urban and rural population.

Mortality differences related to the place of residence  
urban – rural were presented with the use of urban/rural  
ratio. A confidence interval of 95% for urban/rural ratio was 
calculated with the Poisson approximation method.

Trend analysis
Time trends for crude, age-specific and age-standardised 

mortality rates for breast cancer in urban and rural female 
population in years 2002-2011 were analysed. The changes 
in mortality rates were evaluated using the joinpoint mod-
el. This method is an extension of linear regression model,  
in which the time trend is determined by the joined segments 
(joinpoints) at which changes in time trends occur in a statis-
tically significant way (p˂0.05) [7].

On the basis of the linear regression model, in which 
the natural logarithm of mortality rate was a dependent 
variable and the calendar year was an independent variable:  
(y=a + bx, where y=ln (mortality rate), x = calendar year). 

Annual Percent Change (APC) of mortality rates for each 
trend was determined according to the following formula: 
APC=100 * (expb-1).

A confidence interval of 95% (95% CI) was set in order 
to estimate the statistical significance of APC level in the 
analysed period.

The analysis of trends and APC was calculated using 
the Joinpoint Regression Programme (Version 4.0.4 – May 
2013) [8].

RESULTS

As presented in Table 1, mortality rates were markedly 
higher in urban than rural areas, and average annual ASR 
amounted respectively to: urban – 15.6/100 000 (crude 
29.2/100 000), rural – 12.4/100 000 (crude 20.9/100 000). 
As it can be seen in Table 3 urban/rural ratio for ASR was 
1.26 [95% CI: 1.13 to 1.39] and for crude rate it was 1.39 
[95% CI: 1.31 to 1.48].

The highest mortality rates were observed in the old-
est age group, respectively: urban 104.4/100 000, rural  
76.0/100 000 (Table 2). The largest differences between 
urban and rural areas could also be observed in the old-
est age group, which is reflected by the urban/rural ratio, 
which amounted to 1.38 [95% CI: 1.16 to 1.42]. In the age 
group 50-69 years mortality rate was also higher in urban 
areas, and urban/rural ratio amounted to 1.24 [95% CI: 1.13  
to 1.35] (Table 3).

As presented in Table 4, crude mortality rate for breast 
cancer in the period under study significantly increased  
in urban (APC=+1.1%; [95% CI: 0.5 to 1.7]) and rural areas 
(APC=+1.4%; [CI: 0.6 to 2.1]). The trend was reverse for 
ASR in urban area (APC = -1.0%; [95% CI: -1.6 to -0.5]). 
In the youngest age group mortality significantly decreased 
both in urban (APC= -4.0%; [95% CI: -5.3 to -2.7]) and rural 
areas (APC= -2.3%; [95% CI: -4.0 to -0.7]). In age group 50-
69 years mortality rate significantly decreased only in urban 
areas (APC= -0.9%; [95% CI: -1.5 to -0.3]). In the oldest age 
group mortality rates decreased in urban female population  

TABLE 2. Age-specific breast cancer mortality rates among urban and rural female population in Poland, years 2002-2011. 

Age group 15-49 50-69 70+ 15-49 50-69 70+

No.  
of deaths CR No.  

of deaths CR No.  
of deaths CR No.  

of deaths CR No.  
of deaths CR No.  

of deaths CR

Urban Rural

2002 526 8.2 1563 55.2 1314 104.6 233 6.5 616 44.2 573 65.1

2003 483 7.6 1580 54.1 1367 106.1 222 6.1 640 45.3 650 73.0

2004 449 7.1 1586 52.9 1389 104.9 216 5.9 615 42.8 632 70.1

2005 433 7.0 1680 54.5 1459 107.1 216 5.9 603 41.1 721 79.1

2006 422 6.9 1739 55.2 1557 111.1 218 5.9 608 40.6 668 72.4

2007 353 5.9 1700 52.7 1583 110.2 203 5.5 702 45.8 714 76.9

2008 359 6.1 1777 54.0 1572 107.2 228 6.2 651 41.4 775 83.0

2009 325 5.6 1749 52.3 1588 106.1 174 4.7 698 43.4 708 75.6

2010 325 5.6 1674 49.4 1234 81.7 201 5.4 666 41.1 764 81.5

2011 365 6.0 1758 51.1 1630 105.3 192 5.2 715 42.6 777 82.9

2002-2011a 404 6.6 1681 53.1 1323 104.4 210 5.7 651 42.8 698 76.0

a – the annual average for 2002-2011

TABLE 1. Breast cancer mortality among urban and rural female  
population in Poland, years 2002-2011.

No.  
of deaths CRb ASR No.  

of deaths CRb ASR

Urban Rural

2002 3403 27.5 16.3 1422 19.3 12.5

2003 3430 27.8 16.0 1512 20.5 13.0

2004 3424 27.8 15.7 1463 19.8 12.2

2005 3572 29.0 16.1 1540 20.8 12.4

2006 3718 30.3 16.2 1494 20.2 11.9

2007 3636 29.6 15.4 1619 21.8 12.8

2008 3708 30.2 15.6 1654 22.2 12.8

2009 3662 29.9 15.1 1580 21.1 12.0

2010 3233 29.2 14.5 1631 21.6 12.3

2011 3753 30.5 15.1 1684 22.2 12.3

2002-2011a 3554 29.2 15.6 1560 20.9 12.4

a – the annual average for 2002-2010, b – crude rate
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by 1% on average whereas in rural areas it increased by 
2.2% annually. However, those changes were statistically 
insignifi-cant.

DISCUSSION

Breast cancer in women in Poland is a growing health,  
social and economic problem, and the effects of breast can-
cer control are unsatisfactory. The growing number of inci-
dence and deaths caused by breast cancer reflects the threat 
is poses [1]. 

A rapid increase of breast cancer threat, which is observed 
in Poland, is characteristic for countries that go through  
a phase of economic transformation, and is related to the im-
provement of social and economic status of the population 
[9]. It results in modifications of lifestyle and social factors 
connected with the increase of risk factors for breast cancer 
incidence, among which: nutrition changes, low physical ac-
tivity, a decrease in total fertility rate, the increase in exog-
enous hormones supplementation. 

Various epidemiological analyses show that there is  
a link between the socioeconomic status of women and the 
risk of breast cancer incidence [2]. It is also proved by the 
inequalities in breast cancer incidence among the European 
countries [10]. Countries of a worse socioeconomic condi-
tion have relatively low breast cancer incidence (Ukraine, 
Belarus, Russia), a standardised incidence rates amounts to 
approximately 40.1/100 000. The breast cancer risk is high  
in countries with high socioeconomic status (Belgium, 
France, Holland), where the standardised incidence rate 
amounts to approximately 100.0/100 000. 

A number of research carried out in Europe [11,12], 
North America [13] and Australia [14] confirm that the risk 
of breast cancer is related to urbanization and improvement  
of life conditions. Dissemination of ‘urban lifestyle’ is cha-
racterized by higher exposure to breast cancer incidence 
risks linked to that kind of lifestyle [13].

Research on incidence and mortality caused by malig-
nant cancers which include the place of residence (urban –  
rural) has a long tradition in Poland. It has been carried out 
since the early 60s of the 20th century and covered Warsaw  
and Cracow cities, in particular, as well as nearby rural  

areas. Since the beginning of the research there was higher 
breast cancer incidence and mortality observed in women in 
urban areas. In years 1963-1985 the urban/rural incidence 
ratio amounted to 2.1, whereas the mortality ratio amounted 
to 1.7. In the 80s of the 20th century there was a decrease  
in inequalities of incidence and mortality between women  
in urban and rural areas – both incidence and mortality ratio 
for urban/rural areas amounted to 1.5 [15]. Research con-
ducted at the beginning of the 21st century in Małopolskie 
and Podlaskie Provinces showed higher breast cancer inci-
dence among female population in urban areas – the urban/
rural ratio was respectively 1.5 and 1.4 [16,17]. In Lodz 
Province breast cancer mortality rate was 41% higher among 
urban residents in 2008 [18].

The results of the study confirm that breast cancer mortal-
ity is higher in urban female population. The standardised 
mortality rates in urban areas were on average 26% higher 
than in rural areas. Statistically significant differences were 
also observed in 50-69 age group mortality rate was 24% 
higher whereas the difference in the oldest women was the 
highest and amounted to 38%.

The results of the study confirm also the decrease of in-
equalities in breast cancer risk between urban – rural female 
population. This reflects the slow reduction of the differenc-
es in lifestyle residents of urban and rural areas.

TABLE 3. Urban/rural ratio of breast cancer mortality rates in Poland, years 2002-2011.

Urban/Rural ratio of mortality rates Urban/Rural ratio of age-specific mortality rates

Crude 95% CI ASR 95% CI 15-49 95% CI 50-69 95% CI 70+ 95% CI

2002 1.42 1.34-1.51 1.30 1.18-1.43 1.26 1.07-1.46 1.25 1.13-1.37 1.61 1.45-1.76

2003 1.36 1.27-1.44 1.23 1.11-1.35 1.25 1.06-1.44 1.19 1.08-1.31 1.45 1.32-1.59

2004 1.40 1.32-1.49 1.29 1.16-1.42 1.20 1.01-1.40 1.24 1.12-1.35 1.50 1.39-1.60

2005 1.39 1.31-1.48 1.30 1.16-1.43 1.19 0.99-1.30 1.33 1.20-1.45 1.35 1.23-1.47

2006 1.50 1.42-1.60 1.36 1.22-1.50 1.17 0.98-1.36 1.36 1.23-1.67 1.53 1.40-1.67

2007 1.36 1.28-1.44 1.20 1.08-1.33 1.07 0.87-1.24 1.15 1.05-1.25 1.43 1.31-1.56

2008 1.36 1.28-1.44 1.22 1.09-1.35 0.98 0.82-1.14 1.30 1.20-1.43 1.29 1.18-1.40

2009 1.42 1.33-1.50 1.26 1.12-1.39 1.19 0.97-1.41 1.21 1.10-1.31 1.40 1.28-1.53

2010 1.35 1.27-1.43 1.18 1.06-1.32 1.04 0.86-1.22 1.20 1.09-1.31 1.00 0.91-1.09

2011 1.37 1.29-1.45 1.23 1.09-1.35 1.15 1.04-1.47 1.20 1.10-1.30 1.27 1.16-1.38

2002-2011a 1.39 1.31-1.48 1.26 1.13-1.39 1.15 0.96-1.35 1.24 1.13-1.35 1.38 1.16-1.42

a – the annual average for 2002-2011
TABLE 4. Trends of breast cancer mortality among urban and rural  
female populations in Poland, in years 2002-2011.

Mortality 
rates

Urban Rural

Time APC 95% CI Time APC 95% CI

Crude 2002-2011 +1.1* 0.5; 1.7 2002-2011 +1.4* 0.6; 2.1

Age-
standarised 2002-2011 -1.0* -1.6; 

-0.5 2002-2011 -0.3 -1.0; 0.5

Age- 
specific:

15-49 2002-2011 -4.0* -5.3; 
-2.7 2002-2011 -2.3* -4.0; -0.7

50-69 2002-2011 -0.9* -1.5; 
-0.3 2002-2011 -0.5 -1.5; 0.6

70+ 2002-2011 -1.0 -3.2; 1.2 2002-2011 +2.2 0.9; 3.4

*the APC is stastically significantly different from zero (p˂0.05)
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In many countries in Europe, North America and Aus-
tralia breast cancer risk has decreased [19]. Progress  
in breast cancer control results from dissemination of pop-
ulation cancer screening programmes of early detection 
based on mammography, which contribute to the increase 
in the proportion of patients diagnosed with breast cancer  
and treated at its early stage. At the same time, development of 
effective diagnostic methods and improvement of treatment 
standards as well as access to the newest drugs contributed to 
the improvement of patients’ prognosis at all cancer stages,  
and in some countries, also in the oldest age group [20]. 

In the European Union countries such as Germany or Great 
Britain mortality due to breast cancer has been decreasing 
since the end of the 80s. In Poland decrease in mortality has 
been observed since the mid90s. In years 2000-2008 mor-
tality due to breast cancer decreased by 1.5-1.8% per year 
in France, Germany and Italy. In Spain and Great Britain  
decrease in mortality amounted to approximately 2.4% 
per year. In the same period of time, in Poland, mortality  
decreased slightly and was 0.2% per year [21].

The results of the study confirm in Poland a very slow 
decrease in mortality due to breast cancer. In the analysed 
period of time the standardised mortality rate due to breast 
cancer in urban female population decreased by 1% annually 
[95% CI: -1.6 to -0.5] whereas in rural population morta-
lity decreased only slightly. The fastest decrease in mortality, 
both in urban and rural areas, was in the youngest age group. 
In the age group 50-69 years, which is addressed to by the 
Population Screening Programme since year 2006, mortality 
decreased only among urban female population by 0.9% per 
year [95% CI: -1.5 to -0.3].

The differences related to the decrease in mortality rates 
in urban and rural female population may be partly explained 
by different access to healthcare system. Rural population  
in Poland has often a worse access to healthcare system,  
e.g. prevention programmes, early diagnostics, which might 
result in too late cancer detection as well as with delays  
and problems in proper treatment [22].

In order to explain the reasons for inequalities in breast 
cancer mortality between urban and rural areas, more popu-
lation-based studies, including the level of knowledge about 
cancer and lifestyle, access to health services, socioeconom-
ic inequalities, etc., are needed.

CONCLUSIONS

The results of the presented study show the following:
1. Breast cancer mortality in Poland was markedly higher 

in urban female population. The biggest differences were 
observed in the oldest age group. Statistically significant 
differences were also observed among women in 50-69 age 
group.

2. Age-standardised mortality rate was slowly, but statisti-
cally significant, decreased among women living in urban 
areas. In rural areas the mortality trend decreased slightly 
and those changes were statistically insignificant.

3. That the results of the study may be useful for evalua-
tion of health effects of the National Cancer Control  
Programme in Poland.

REFERENCES

1. [http://onkologia.org.pl/nowotwory-piersi-kobiet/]
2. Faggiano F, Partanen T, Kogevinas M, et al. Socioeconomic Differ-

ences in Cancer Incidence and Mortality. IARC Scientific Publications  
No. 138. IARC. Lyon; 1997.

3. Carlsen K, Høybye MT, Dalton SO, et al. Social inequality and inci-
dence of and survival from breast cancer in a population-based study  
in Denmark, 1994-2003. Eur J Cancer. 2008;44:1996-2002.

4. Kilford J. Could hormonal influences and lifestyle factors affect the risk 
of developing breast cancer? Radiography. 2003;9:291-9.

5. [http://demografia.stat.gov.pl/bazademografia/Tables.aspx.]
6. International Statistical Classification of Diseases and Health Related 

Problems: tenth revision. 2nd edition. World Health Organization.  
Geneva; 2004.

7. Kim HJ, Fay MP, Feuer EJ, et al. (2000) Permutation tests for joinpoint 
regression with applications to cancer rates. Stat Med. 2000;19:335-51. 
(correction: 2001;20:655).

8. Joinpoint Regression Program, Version 4.0.4. May 2013. Statistical  
Research and Applications Branch. National Cancer Institute.

9. Zatoński W, Didkowska J. Closing the gap: Cancer in Central and East-
ern Europe (CEE). Eur J Cancer. 2008;44:1425-37.

10. Ferlay J, Shin H.R, Bray F, at al. GLOBOCAN 2008. Cancer In-
cidence and Mortality Worldwide: IARC Cancer Base No. 10. 
Lyon, France: International Agency for Research on Cancer; 2010.  
[http://globocan.iarc.fr].

11. Fnis S, Storm HH. Urban-rural variation in cancer incidence in Denmark 
1943-1987. Eur J Cancer. 1993;29A:538-44.

12. Smailyte G, Kurtinaitis J. Cancer mortality differences among ur-
ban and rural residents in Lithuania. BMC Public Health. 2008;8:56.  
doi: 10.1186/1471-2458-8-56.

13. Howe HL, Keller JE, Lehnherr M. Relation between population den-
sity and cancer incidence, Illinois, 1986-1990. Am J Epidemiol. 
1993;138:29-36.

14. Yu XQ, O’Connell DL, Gibberd RW, et al. Assessing the impact of so-
cio-economic status on cancer survival in New South Wales, Australia 
1996-2001. Cancer Causes Control. 2008;19:1383-90.

15. Wronkowski Z, Bielska-Lasota M, Zieliński J. Striking differences  
in the epidemilolgical picture of brest cancer in urban and rural areas  
in Poland. Eur J Gynaec Oncol. 1993;14:179-91.

16. Rachtan J, Sokołowska A, Geleta M, et al. Zachorowalność na nowot-
wory złośliwe piersi u kobiet w województwie małopolskim w latach 
1999-2001. Współcz Onkol. 2008;9:425-8.

17. Krzyżak M, Maślach D, Juczewska M, et al. Differences in breast cancer 
incidence and stage distribution between urban and rural female popu-
lation in Podlaskie Voivodship, Poland in years 2001-2002. Ann Agric 
Environ Med. 2010;17:159-62. 

18. Maniecka-Bryła I, Pikala M, Bryła M. Health inequalities among ru-
ral and urban inhabitants of Łódz Province, Poland. Ann Agric Environ 
Med. 2010;19(4):723-31.

19. Curado MP, Edwards B, Shin HR, et al. Cancer Incidence in Five Conti-
nents. Vol. IX. IARC Scientific Publication No. 160. IARC. Lyon; 2007.

20. Boyle P, Levin B. World Cancer Report. IARC/WHO. Lyon; 2008.
21. Bosetti C, Bertuccio P, Levi F, et al. The decline in breast cancer morta-

lity in Europe: An update (to 2009). The Breast. 2012;21:77-82.
22. Główny Urząd Statystyczny. Charakterystyka obszarów wiejskich. 

Urząd Statystyczny w Olsztynie. Olsztyn; 2004.

Informacje o Autorach
Dr n. med. Michalina Krzyżak – adiunkt, dr n. med. Dominik 
Maślach – adiunkt, Zakład Zdrowia Publicznego, Uniwersytet Medyczny  
w Białymstoku; mgr zdrowia publicznego Patrycja Pogorzelska, 
Sylwia Piekutowska – Studenckie Koło Naukowe Zdrowia Publicznego 
przy Zakładzie Zdrowia Publicznego, Uniwersytet Medyczny  
w Białymstoku; lek. stom., mgr zdrowia publicznego Anna Szpak – 
asystent, Zakład Stomatologii Zachowawczej, Uniwersytet Medyczny  
w Białymstoku.

Corresponding Author
Michalina Krzyżak
Zakład Zdrowia Publicznego, Uniwersytet Medyczny w Białymstoku
ul. Szpitalna 37, 15-295 Białystok
tel. (85) 686-50-52
E-mail: michalina.krzyzak@umb.edu.pl


