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Abstract

Introduction and objective. One of the main factors determining the burden of breast cancer is the effectiveness of
measures taken to combat this cancer including urban-rural differences. The aim of the study was to analyse the differences
in breast cancer incidence and disease stage distribution among urban and rural women in the Świętokrzyskie Province as
a part of a strategy for breast cancer control.
Materials and method. The study of disease stage distribution included 483 female residents of Świętokrzyskie Province
who were diagnosed in 2013 with invasive breast cancer, and reported to Świętokrzyskie Office for Cancer Registration.
Urban-rural differences in breast cancer incidence in 2002–2013 were presented using Range Ratio (RR). Changes in incidence
trends in urban and rural areas were analysed using joinpoint models. Annual Percentage Change (APC) of the rates was
calculated for each time trend.
Results. Breast cancer incidence rate in the urban female population was higher than in rural women with RR, amounting
to 1.43. However, the analysis of trends showed that the pace and direction of change were developing negatively among
inhabitants of rural areas. In 2002–2013, in rural women, the age-standardized rate (ASR) values increased by 2.8% per year
(p<0.05). The course of ASR trends showed statistically significant urban-rural differences (p=0.004). Analysis of urban-rural
differences in disease stage distribution revealed a non-significantly higher proportion of cases with localised stage in urban
than in rural areas, amounting to 51.0% and 43.9%, respectively.
Conclusions. Existing health inequalities indicate the need to intensify activities in rural areas and should be the starting
point for making key decisions in combating breast cancer.
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INTRODUCTION

Breast cancer is the most common cancer among women
worldwide. In 2012, 1,671,149 breast cancer cases were
reported, which constituted 25% of all malignant tumours
in women. The age-standardized rate (ASR) was 47.8/105.
In 2012, there were 6.3 million women living who had
been diagnosed with breast cancer in the previous 5 years.
The diversification of global breast cancer burden results
from differences in exposure to risk factors and unequal
accessibility to early detection programmes [1].
An unhealthy lifestyle contributes to the increasing
incidence of cancer, as well as urbanization-related
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changes in reproduction patterns, economic development,
environmental and socio-economic factors prevailing in a
given country [2].
Efforts are being made in Poland to combat breast cancer.
The implementation of the first in Poland Population
Breast Cancer Early Detection Programme, organised
on a national scale in 2006 as an integral element of the
National Programme for Combating Cancer Diseases, was an
important moment in the creation of cancer control strategy.
Reducing health inequalities, also between urban and rural
areas, is an important strategic goal of the National Health
Programme for 2016–2020 [3].
One of the main factors determining the burden of breast
cancer is the effectiveness of measures taken to combat this
cancer, including urban-rural differences.
Reliable information on the burden of breast cancer is the
basis for the development of strategies for cancer control
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joinpoint test for parallelism. The APC values were calculated
and the time trends were analysed using Joinpoint Regression
Program 4.2.0.2, recommended by U.S. National Cancer
Institute for this type of analyses [8].
Incidence rates were compared between the urban and
rural areas by means of Range Ratio (RR) showing the ratio
of rate values in the urban and rural areas. For this inequality
measure standard errors (SE) and 95% confidence intervals
were assessed at each time point. To compare crude, agestandardized and age-specific incidence and mortality rates
between urban and rural areas, Health Disparities Calculator
(Version 1.2.4) was used, developed by the U.S. National
Cancer Institute to evaluate and monitor health inequalities
[9, 10].
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programmes. However, in the context of the evaluation
of breast cancer control strategy, knowledge about the
epidemiological situation based on the risk assessment of
the breast cancer should be supplemented with more detailed
information on the diagnosis and treatment of the cancer.
The aim of the study was to analyse the differences in breast
cancer incidence and disease stage distribution among urban
and rural women in the Świętokrzyskie Province as a part
of the strategy for breast cancer control.
MATERIALS AND METHOD

The study material included information from the Cancer
Registry Card MZ/N.1a. The analysis of breast cancer
incidence in the Świętokrzyskie Province in 2002–2013
was based on data collected from the Świętokrzyskie Office
for Cancer Registration in Kielce. Population numbers in
the Province in the analysed years were obtained from the
database of the Central Statistical Office in Poland, taking
into account the place of residence (urban/rural). Crude
rates (CR), age-standardized rates (ASR) and age-specific
incidence rates were calculated per 100,000 people. The
technique of direct standardization was applied for ageadjustment according to the World Health Organization
standard population [4, 5]. Age-specific incidence rates
for 5-year age groups were also calculated and grouped as
follows: <50, 50–69, ≥70-years-old.
Breast cancer cases were coded according to International
Classification of Diseases for Oncology (ICD-O-3) [6]. Place
of residence (urban/rural) was determined on the basis of
the patient’s address obtained from the National Official
Register of Territorial Division of the Country (TERYT).
Urban population was defined if urban official municipal
rights were granted.
Information on disease stage distribution was collected
based on the Protocol of EUROCARE (European Cancer
Registry Based Study on Survival and Care of Cancer
Patients) High Resolution Study. The study included 483
female residents of the Świętokrzyskie Province, diagnosed
in 2013 with invasive breast cancer. Breast cancer diagnosis
was microscopically confirmed in 100.0% of the cases. There
were no cases notified by death certificate only (DCO). Chi
square tests were used to examine differences between urban
and rural disease stage distribution, and the p value of ≤0.05
was considered statistically significant.
In order to evaluate disease stage distribution, simplified
classification recommended by ENCR (European Network
of Cancer Registries) for population registries (localised,
regional, advanced) was applied [7].
Changes in breast cancer incidence trends overall and
in urban and rural areas were analysed using joinpoint
models. In this analysis, which is the extension of the linear
regression, time trend, is expressed by the lines connected
together at the joinpoints in which it changes direction
statistically significantly (p <0.05). On the basis of the linear
regression model, in which natural logarithm of incidence
rate was a dependent variable and a calendar year was
an independent variable, an Annual Percentage Change
(APC) of rates was calculated for each time trend with 95%
confidence intervals (CI). The p value of <0.05 was considered
statistically significant. The trend direction of incidence
rates was compared between urban and rural areas using the

RESULTS

Incidence and trends in breast cancer incidence. The
average annual incidence rate in the Świętokrzyskie Province
in 2002–2013 was 42.1/105 and 67.9/105 (crude), with the
highest value in the age group recommended for screening
in Poland, that is 50–69 years – 150.1/105.
Average annual incidence rates in 2002–2013 were
markedly higher in urban than in rural areas, and amounted,
respectively, to: urban – 49.4/105 (crude 85.5/105), rural –
34.9/105 (crude 52.7/105). Age-specific average annual
incidence rates were higher in urban than in rural women
in every analysed age group (Tab. 1).

Figure 1. Trends in breast cancer incidence in women in the Świętokrzyskie
Province in 2002–2013

In the Świętokrzyskie Province after 2004, the value of
ASR increased at a rate of 2.3% per annum (Fig. 1, Tab. 2).
Table 3 presents trends in breast cancer incidence in urban
and rural women. In 2002–2013, in rural women the crude
rate incidence values increased by 2.8% per year (p<0.05),
and the standardized incidence rate values also by 2.8% per
year (p<0.05). The course of ASR trends showed statistically
significant urban-rural differences (p=0.004).
Between 2002–2013, in rural women aged 15–49 years,
the value of the incidence rate increased by 2.6% per year
(p<0.05). The course of trends showed statistically significant
urban-rural differences (p=0.01).
In urban women aged 50–69 years, the incidence rate
values decreased slightly until 2011at the rate of 0.1% per
year; thereafter, a statistically significant increase in the
incidence at a level 23.8% per year was observed (p <0.05).
In 2002–2013, in rural areas the direction of the trend was
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Table 1. Breast cancer incidence in women in Świętokrzyskie Province,
2002–2013

Table 4. RR of crude and age-adjusted breast cancer incidence rates in
women in Świętokrzyskie Province, 2002–2013
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Incidence rate*

Overall

Urban

Rural

RR

CR

67.9

85.5

52.7

CR

ASR

42.1

49.4

34.9

2002
2013

Age group

Oddsb (%)

SE

95% CI

1.93

0.0

0.2

1.6;2.3

1.85

-4.3

0.2

1.6;2.2

1.63

-

-

-

<50

28.9

33.4

24.8

2002–2013*

50–69

150.1

180.6

121.6

ASR

≥70

127.7

174.1

96.6

2002

1.76

0.0

0.2

1.4;2.1

2013

1.40

-20.3

0.1

1.2;1.7

2002–2013*

1.43

-

-

-

* average annual value per 105 in the years 2002–2013

Table 2. Trends in breast cancer incidence in women in Świętokrzyskie
Province, 2002–2013
Years

APC

95% CI

p

CR

2002–2004
2004–2013

-7.2
3.2^

-22.2;10.8
1.5;4.9

0.354
0.003

ASR

2002–2004
2004–2013

-7.7
2.3^

-22.0;9.1
0.8;3.9

0.295
0.009

* average annual value in the years 2002–2013
b
odds in RR value between 2002 and 2013

Table 5. RR of age-specific breast cancer incidence rates in women in
Świętokrzyskie Province, 2002–2013

Age group

Year

15–49

50–69

≥70

2002

1.76

1.62

2.87

2013

1.26

1.84

2.53

1.40

1.50

1.82

15–49

2002–2013

-0.4

-2.3;1.6

0.689

2002–2013*

50–69

2002–2013

2.2^

1.0;3.4

0.002

* average annual value in the years 2002–2013

≥70

2002–2013

-1.2

-4.1;1.8

0.403

^

Table 6. RR of age-specific breast cancer incidence rates in women aged
15–49, 50–69 and ≥70 years in Świętokrzyskie Province, 2002–2013

APC is significantly different from zero at p<0.05

Table 3. Trends in breast cancer incidence in urban and rural women in
Świętokrzyskie Province, 2002–2013
Urban

Rural

pa

Years

APC

95% CI

Years

APC

95% CI

CR

2002–2013

1.5

-0.4;3.4

2002–2013

2.8^

1.5;4.1

0.257

ASR

2002–2013

-0.1

-1.8.1.5

2002–2013

2.8^

1.3;4.3

0.004

Age group
15–49

2002–2013

-2.4

-4.9;0.1

2002–2013

2.6^

0.2;5.0

0.010

50–69

2002–2011
2011–2013

-0.1
23.8^

-1.5;1.3
6.1;44.5

2002–2013

3.4^

1.8;5.1

0.039

≥70

2002–2013

-2.0

-2.0;-6.7

2002–2013

-1.1

-3.6;1.4

0.767

p value in the test for differences in trends between urban and rural areas
^
APC is significantly different from zero at p<0.05
a

upward (APC=3.4%; p<0.05). The course of trends showed
statistically significant urban-rural differences (p=0.039).

Urban-rural inequalities in breast cancer incidence. In
2002–2013, breast cancer incidence in the Świętokrzyskie
Province was higher in urban women than in rural women.
RR was 1.63 (CR) and 1.43 (ASR), on average.
In 2013, compared to 2002, inequalities reduction in
urban-rural breast cancer incidence was observed according
to the RR by 4.3% based on crude rate values, and by 20.3%
based on age-adjusted values (Tab. 4).
In all age groups there were significant urban-rural
differences in the level of breast cancer incidence. The largest
inequalities in incidence between urban and rural areas
occurred in the age group of 70 years and more, which is
reflected by RR and amounted to 1.82. In this age group, the
incidence, on average, was 82% higher in urban than in rural
areas. The smallest urban-rural disparities in breast cancer
incidence were observed in the youngest age group (15–49

RR

Oddsb (%)

SE

95% CI

15–49
2002

1.76

-

0.3

1.2;2.6

2013

1.26

-28.5

0.3

0.8;1.9

50–69
2002

1.62

-

0.2

1.2;2.2

2013

1.84

13.7

0.2

1.5;2.3

2002

2.87

-

0.5

2.1;4.0

2013

2.53

-11.7

0.5

1.7;3.7

≥70

b

odds in RR value between 2002 and 2013

years), where the incidence, on average, was 40% higher in
the urban than in the rural female population. In women
aged 50–69, the incidence, on average, was 50% higher in
urban residents (Tab. 5).
In 2013, compared to 2002, in the Świętokrzyskie Province
in women aged 15–49 and in women aged 70 years and older,
urban-rural incidence inequalities were reduced according
to the RR index, while in the group aged 50–69 an increase
was observed (Tab. 6).
Breast cancer stage distribution. In 2013, there were 483
new invasive breast cancer cases in the Świętokrzyskie
Province registered in the Świętokrzyskie Office for Cancer
Registration in Kielce. The majority, i.e. 296 (61.3%) breast
cancer patients, lived in urban, and the rest – 187 (38.7%),
in rural areas. Most – 60.2% of the women, were in the
age group 50–69-years-old. Data completeness on disease
stage reached 94.4%. Breast cancer stage distribution was
as follows: localised 48.2%, regional 38.1% and advanced
8.1% (Tab. 7).
Patients in urban and rural areas were different in terms
of age group (p=0.0498). Women in the 50–69 age group

AAEM

Annals of Agricultural and Environmental Medicine

Agnieszka Paszko, Michalina Krzyżak, Angelika Edyta Charkiewicz, Dominika Ziembicka, Małgorzata Żendzian-Piotrowska, Andrzej Stanisław Szpak et al. Inequalities…

Table 7. Characteristics of breast cancer patients in Świętokrzyskie
Province, 2013
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The Świętokrzyskie Province is a region in which the
incidence rates were lower than in the rest of Poland.
The average annual standardized incidence rate in the
Świętokrzyskie Province in 2002–2013 amounted to 42.1/105,
and in Poland – 47.0/105.
The higher breast cancer incidence in urban areas could be
due to higher exposure to carcinogens in urban areas [22], may
also be due to changes in lifestyle factors, including sedentary
lifestyle [23]. Higher socio-economic status is associated with
a higher incidence of breast cancer [24]. According to data
from the Central Statistical Office in Poland, higher levels of
education and higher incomes are observed in women living
in urban areas [25]. The incidence of breast cancer is also
increasing along with changing reproductive patterns related
to urbanization and socio-economic development [26]. In
2016, in the Świętokrzyskie Province the total fertility rate
was lower in urban areas than in rural areas and amounted
to 1.12 and 1.26, respectively [27]. An increasing number of
live births is likely to be responsible for a decrease in breast
cancer risk [28].
The results of this study indicate urban-rural inequalities
in the burden of breast cancer. In 2002–2013, breast cancer
incidence in the Świętokrzyskie Province was higher in
urban women than in rural women. The largest differences
in the incidence of breast cancer between urban and rural
residents in the Świętokrzyskie Province were observed in
women aged 70 and over; RR index – 1.82. The smallest
urban-rural differences in breast cancer incidence were in the
age group 15–69 years, where the average RR value was 1.40.
Diversification of socio-economic status and environmental
factors may have greatest impact on the increased risk of
developing breast cancer in younger women.
The results of the presented study revealed that in 2013,
compared to 2002, an inequalities reduction in the incidence
of urban-rural breast cancer was observed, according to the
RR, which is favourable from the health policy point of view
aimed at eliminating health inequalities.
Study by Krzyżak et al. in the Podlaskie Province in Poland
in 2001–2002, similar to the Świętokrzyskie Province, showed
a higher incidence of breast cancer in urban than in rural
areas; average RR value – 1.4 [29].
Significant urban-rural differences in breast cancer
incidence in the central region of Italy has been shown by
Minelli et al. Until 2002, no population screening had been
carried out in the region, which could also have contributed
to the lower incidence in rural areas [30].
According to the forecast for 2010–2025, in Poland the
largest increase in breast cancer incidence will be observed
in the age group recommended for screening [19]. The
Population Programme for Early Breast Cancer Detection
in Poland began in 2006. The results of this study indicated
the highest level of incidence in the age group of women
covered by a screening programme in the Świętokrzyskie
Province. Improvement of breast cancer detection might
have an impact on the increase in breast cancer incidence
[31]. Some histologically-confirmed small cancers detected
in the screening might not become clinically apparent during
the patient’s lifetime [32]. False-positive recall is indicated
as the most prominent downside effect of population breast
screening [33].
Improved health care access and density of primary care
physicians in the urban population may explain the urbanrural inequalities in breast cancer incidence [34].

Urban

Rural

No. of
women

%

15–49

48

50–69

184

≥70

All cases

No. of
women

%

No. of
women

%

16.2

47

62.2

107

25.1

95

19.7

57.2

291

64

21.6

60.2

33

17.6

97

20.1

localised

151

regional

108

51.0

82

43.9

233

48.2

36.5

76

40.6

184

advanced

38.1

22

7.4

17

9.1

39

8.1

not available

15

5.1

12

6.4

27

5.6

All cases

296

100.0

187

100.0

483

100.0

Age group

Stage

constituted the majority in both populations; the proportion
was 62.2% in urban areas and 57.2% in rural areas. The
percentage of women in the 15–49 age group was higher in
rural areas than in urban and, respectively, amounted to
25.1% vs.16.2%. The percentage of women aged 70 and above
was 21.6% in urban and 17.6% in the rural female population.
Table 7 presents breast cancer stage distribution between
urban and rural areas. The non-significantly higher
proportion of the localised stage was documented in urban
than in the rural female population, and amounted to 51.0%
and 43.9%, respectively. Regional disease stage occurred in
36.5% of women living in urban areas and in 40.6% of rural
women. Advanced stage breast cancer was diagnosed in 7.4%
of urban and 9.1% of rural residents (p=0.34).
DISCUSSION

In Poland, geographical differences in health status of the
population have been observed for years [11, 12, 13, 14]. Breast
cancer incidence in women is one of the manifestations of
regional Polish population health condition diversification.
In comparison with the inhabitants of the western regions,
women living in the north-eastern part of the country are
characterised by a lower risk of developing breast cancer.
However, since the beginning of the 1990s, the regional
differences in the risk of breast cancer in Poland have been
reduced [15, 16, 17, 18].
Studies of cancer incidence and mortality according to
place of residence (urban/rural) have been conducted in
Poland since the beginning of the 1960s, and concerned,
in particular, Warsaw and Krakow, as well as rural areas
adjacent to these cities. From the beginning of this study in
2002, a higher incidence of breast cancer was observed in the
urban population. In 1962–1965, the urban/rural ratio was
2.1. In 1970 -1974, the urban-rural difference in incidence
decreased to 1.7. In the 1980s, there was a further inequality
reduction in the incidence between residents of urban and
rural areas; RR indicator – 1.5 [19, 20].
Study of breast cancer incidence in 1980–1984 in the
urban and rural population of the north-eastern region,
encompassing the former Provinces of Białystok, Łomża and
Suwałki, showed a higher incidence of breast cancer among
women living in urban areas [21].
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rural population. In 2013, compared to 2002, inequalities
reduction in urban-rural breast cancer incidence was
observed according to the RR, which is favourable from
the health policy point of view aimed at eliminating health
inequalities. The results indicated the existence of urbanrural disparities in the breast cancer stage distribution.
The unfavourable breast cancer stage distribution in rural
population may indicate insufficient knowledge about
the importance of early diagnosis, as well as may indicate
worse access to health care for rural residents, including
programmes aimed at early detection of breast cancer. The
urban-rural differentiation in breast cancer incidence and
disease stage distribution investigated in this research should
be considered as the appearances of health inequalities in
the Świętokrzyskie Province. Existing health inequalities
indicate the need to intensify activities in rural areas, and
should be the starting point for making key decisions on
combating breast cancer.
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In the Świętokrzyskie Province an increase in the incidence
of breast cancer was observed in both groups of patients:
urban and rural women. However, the analysis of trends
showed that the pace and direction of change were developing
negatively among the inhabitants of rural areas. The observed
increase in the number of breast cancer cases may result from
the improvement in breast cancer detection, and growing
awareness about the disease.
The results of the current study indicate rural disadvantage
in breast cancer stage distribution, taking into account
place of residence. Analysis of urban-rural differences in
disease stage distribution revealed a non-significantly higher
proportion of cases with localised stage in urban than in
rural areas, amounting to 51.0% and 43.9%, respectively. The
proportion of regional and advanced breast cancer stage was
highest among patients living in rural areas. Urban-rural
inequalities in breast cancer stage distribution were also
observed in the Podlaskie Province in Poland. The percentage
of patients with localised breast cancer stage in the Podlaskie
Province was lower than in the Świętokrzyskie Province, and
amounted to 34.9% among urban, and 29.1% in rural patients.
Secondary prevention in combating breast cancer plays
an important role. The moment of diagnosis of the disease
may affect the patient’s cure and prognosis, which suggests
the need to make efforts focused on programmes for early
diagnosis and detection of cancer. The unfavourable stage
distribution of breast cancer in the rural population may
indicate insufficient knowledge about the importance of early
diagnosis, as well as may indicate worse access to health care
for rural residents, including programmes aimed at early
detection of breast cancer.
Research by Jokiel et al. showed that rural women in
Poland were characterised by unfavourable health behaviours
concerning breast cancer prevention [35]. Studies in Croatia
showed that health promotion and health education were
insufficient in rural areas [36].
As shown earlier, the rural population is characterised
by a lower socio-economic status. According to the study
by MacKinnon et al., breast cancer cases were diagnosed
later among residents of areas with high poverty levels [37].
Interventions aimed at reducing health inequalities should
focus on health promotion and raising health awareness,
paying special attention to early cancer detection programmes
[38]. Interventions to enhance breast cancer detection and
early treatment of patients with lower socio-economic status
may contribute to reducing health inequalities [39].
Research by McLafferty et al. in Chicago, USA, revealed
that in the analysed time periods (1988–1992; 1998–2002),
the risk of late-stage breast cancer was highest among patients
living in the most urbanized areas [40]. However, systematic
review and meta-analysis of 21 studies concluded that patients
living in rural areas were more likely to be diagnosed with
late-stage breast cancer [41].
CONCLUSIONS

The results of this study revealed noticeable inequalities in
the burden of breast cancer in the female population of the
Świętokrzyskie Province, considering place of residence.
Incidence rates were higher in urban than in rural areas.
However, the analysis of trends showed that the pace and
direction of change were developing negatively among the
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