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Abstract

Introduction: Breast cancer is the most common malignant tumour among females worldwide, including low and middle-
income countries. It affects 25% of the female population and yearly is diagnosed in 1.5 million women.
Aim of the research: To determine the trends and distributions for invasive and in situ breast cancer incidence rates be-
tween 1999 and 2014 in Poland overall and in the voivodeships with the greatest proportion of females aged ≥ 65 years old.
Material and methods: Data for 226,146 invasive (C50) and 7865 in situ (D05) breast cancer incidence (1999–2014) for all 
females was obtained from published data of the Polish National Cancer Registry (NCR). Age-standardised rates (ASRs) per 
105 person-years for all ages of combined females with 95% confidence intervals (CI) were calculated. Joinpoint regression 
was performed to identify log-linear trends in both invasive and carcinoma in situ incidence rates in the analysed voivode-
ships and in Poland overall.
Results: The ASRs of both invasive and in situ breast cancers showed increasing trends over the 1999–2014 period, with dif-
ferent patterns between analysed voivodeships. On average, average annual percent changes (AAPCs) varied from 1.6% to 
7.9% annually, while in the Świętokrzyskie Voivodeship AAPCs remained below 0.9% annually.
Conclusions: In situ and invasive breast cancer ASRs in Poland increased between 1999 and 2014. The Annual Percentage 
Change have slowed since 2004 in the analysed voivodeships, but not in Poland overall. It remains uncertain if breast cancer 
incidence rates will continue to increase or stabilise over time.
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Streszczenie

Wprowadzenie: Rak piersi jest najczęściej występującym nowotworem złośliwym u kobiet na świecie. Dotyczy 25% popu-
lacji kobiet. Każdego roku diagnozuje się 1,5 miliona nowych zachorowań.
Cel pracy: Określenie tendencji czasowych zachorowalności na inwazyjnego i przedinwazyjnego raka piersi w latach 1999–
2014 w Polsce oraz w województwach o najwyższym odsetku kobiet w wieku ≥ 65 lat.
Materiał i metody: Dane o 226 146 zachorowaniach na inwazyjnego (C50) i 7856 zachorowaniach na przedinwazyjnego 
(D05) raka piersi pochodziły z Krajowego Rejestru Nowotworów (KRN). Obliczono standaryzowane wg wieku współczyn-
niki zachorowalności (ASR) wyrażone na 105 osobolat z 95-procentowym przedziałem ufności (CI). Zastosowano regresję 
Joinpoint w  celu określenia tendencji log-liniowych trendów zachorowalności na inwazyjnego i  przedinwazyjnego raka 
piersi w analizowanych województwach i w Polsce. 
Wyniki: W latach 1999–2014 ASR dla inwazyjnego i przedinwazyjnego raka piersi wykazywały tendencję wzrostową ze 
zmiennymi wzorcami zachorowalności w analizowanych województwach. Średnia roczna zmiana procentowa (AAPC) wa-
hała się od 1,6% do 7,9%, natomiast w województwie świętokrzyskim pozostawała na poziomie poniżej 0,9%.
Wnioski: W Polsce w latach 1999–2014 trendy czasowe zachorowalności na inwazyjnego i przedinwazyjnego raka piersi 
wykazywały tendencję wzrostową. W analizowanych województwach roczne zmiany procentowe zwolniły od 2004 r. Ten-
dencji tej nie obserwowano w Polsce ogółem. Obserwowane zmiany estymatorów parametrów populacyjnych nie pozwalają 
na określenie wzorców zachorowalności na raka piersi w najbliższych latach.

Introduction

Breast cancer is the most common malignant tu-
mour among females worldwide, including low and 
middle-income countries [1]. It affects 25% of the fe-
male population and was diagnosed in 1,676,633 wom-
en, age standardised rate (ASR): 43.3/105 worldwide in 
2012 [2]. Breast cancer incidence differs in various re-
gions of the world, ranging from 26.8/105 (10,922 new 
cases) in Central Africa to 96.0/105 (161,529 new cases) 
in Western Europe. The breast cancer incidence rate 
in Poland was 51.9/105 (17,259 diagnosed cases) for 
2012, placing it among the medium-risk countries. Al-
though Polish age-standardised incidence rates were 
about 1.7-times lower than in countries in western Eu-
rope, incidence rates were higher than in Central and 
Eastern European neighbouring countries [3].

After the Population Breast Cancer Early Detec-
tion Program was implemented in 2006, breast can-
cer screening programs in Poland were established 
nation-wide [4]. Most likely, as a  result of increased 
screening, there has since been a reported increase in 
the number of ductal carcinoma in situ (DCIS) [5] and 
invasive early-stage breast cancer cases. Given that 
the comparison of 5-year relative survival rate values 
is often used as an indicator of early detection and 
treatment efficacy in breast cancer rate reduction [5], 
EUROCARE 5 data estimated the 5-year survival rela-
tive rate for women at 81.8% for Europe, but 71.6% for 
Poland (2000–2007) [6].

Poland is divided into 16 principal administrative 
regions (called voivodeships) and has an estimated 
population of 38.5 million (2013) [7]. In recent de-
cades, there have been significant changes in the age 
structure of the Polish population; the population 
aged 65 and above increased to comprise approxi-
mately 15% (5.7 million) of the total population for 
the year 2013. Of those individuals age 65 and above, 
nearly 3.5 million were women (61%) [7]. This new 
age distribution implies a rising number of cancer-re-

lated deaths as well as substantially increased cancer 
care costs and complexity of care in the coming years.

Aim of the research
Given a  lower 5-year survival rate compared to 

other European countries, the aim of this study was 
to determine the trends and distributions for invasive 
and in situ breast cancer incidence rates between 1999 
and 2014 in Poland overall and in voivodeships with 
the greatest proportion of females aged ≥ 65 years old.

Material and methods

Study area and study design

Breast cancer incidence rates (1999–2014) were 
calculated among women living in voivodeships with 
the greatest proportion of females aged ≥ 65 years 
old. At least 19% of the women in the aforementioned 
voivodeships were over 65 years old. The percentage of 
this subpopulation for Poland overall is 17.6%. A total 
of 7 selected voivodeships was included (Figure 1) [8]. 

Data sources

Data for invasive (C50) and in situ (D05) breast can-
cer incidence (1999–2014) for all females was obtained 
from published data of the Polish National Cancer Reg-
istry (NCR) [9]. The analysis included information on in-
vasive (C50) and in situ (D05) breast cancer cases coded 
according to the International Statistical Classification 
of Diseases and Related Health Problems ICD-10. The 
data regarding the population number within voivode-
ships and Poland overall were determined by the cur-
rent place of residence, in all ages combined, and in 18 
5-year age groups, starting from the age of 0 to 85 years 
and older, was also obtained from the NCR in Poland.

Ethics statement

This study is based on secondary data from the 
NCR. All of the presented information has been of-
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ficially published on the NCR website and patients’ 
consent was not required for accessing data because 
all data was anonymised.

Statistical analysis

Age-standardised rates (ASRs) per 100,000 person-
years for all ages combining females with 95% con-
fidence intervals (CI) for both invasive cancer and 
breast cancer in situ were calculated [10]. Standardisa-
tion was performed according to the age distribution 
of the world standardised population using the direct 
method [11]. Joinpoint regression was performed to 
identify statistically significant log-linear trends in 
both invasive and carcinoma in situ incidence rates in 
each voivodeship and in Poland overall. This method 
uses Monte Carlo permutation tests, with Bonferroni 
adjustment for multiple comparisons of significant 
joinpoints [12]. The Annual Percentage Change (APC) 
within each joinpoint segment was estimated with 
corresponding 95% confidence intervals (CI). The 
slope of the trend line corresponds to the value and 
direction of the APC incidence rates. For incidence 
trends in which more than one slope was identified, 
the average annual percent change (AAPC) from 1999 
to 2014 (when available) was calculated based on the 
geometric mean of the APC trends [13] under the as-
sumption of a constant rate of change. When this as-
sumption does not hold over the entire time interval, 
the trend may be characterized using the annual per 
cent changes from segmented analysis (sAPCs).

Although some breakpoints contained statistically 
significant nonlinear changes in trend slopes with 

one to three joinpoints, most trends were linear with 
the smallest number of breakpoints equal to zero. 
Trend indication and APC assessment enabled the 
determination of the speed of breast cancer incidence 
changes among women (Tables 1, 2). In order to avoid 
an autocorrelation error, we decided to “fit model un-
correlated errors”. The program assumes that the ran-
dom errors in the regression model were correlated 
and the regression coefficients estimated by ordinary 
least squares. From the trend analysis of in situ breast 
cancer, we excluded years of diagnosis with no cases 
of incidence.

Statistical analyses and graphic representations 
were conducted using Microsoft Office 2013, SAS En-
terprise Guide version 7.1, and Joinpoint Regression 
Program version 4.0 (available from NCI, Bethesda, 
MD) [12].

Results

During 1999–2014, 234,011 cases of breast cancer 
were diagnosed in Polish women (226,146 – invasive 
breast cancer and 7865 – in situ breast cancer). Seven 
out of a  total of 16 voivodeships were analysed with 
the number of cases totalling 108,777 (105,064 – in-
vasive breast cancer and 3713 – in situ breast cancer). 
These constituted 46.4% of the total number of new 
breast cancer cases during 1999–2014 in Poland (46.4% 
of the total invasive breast cancers and 40.3% of in situ 
breast cancers in Poland). 

Incident cases of both invasive and in situ breast 
cancer increased in the voivodeships with a  high 
proportion of women aged ≥ 65 years and in Poland 
overall. In 1999, the prevalence of in situ breast cancer 
varied from 0.0% (in Łódź, Lublin, Opole, Podlasie) 
to 2.5% (in Mazovia). Between 1999–2005 the ratio 
of carcinoma in situ versus invasive cancers increased 
to 6.8% (in 2005 in Świętokrzyskie). From 2006 on-
wards the ratio of in situ vs. invasive breast cancer 
increased to 8.6% (in 2014 in Świętokrzyskie). This 
suggests an effect of early detection by the screening 
program implemented in Poland from 2007. Within 
the total time period (1999–2014) the ratio of in situ 
vs. invasive breast cancer ranged from 1.2% (in Łódź) 
to 5.8% (in Świętokrzyskie), with an average of 3.3% 
(not shown).

The ASR of invasive breast cancer among Pol-
ish women ranged from 42.1 in 1999 to 55.8 in 2014. 
Among women in analysed voivodeships and by year, 
the lowest invasive breast cancer ASRs were 18.1 (in 
1999, Łódź Voivodeship) and highest 60.9 (in 2014, 
Łódź Voivodeship) (Table 3). 

The ASRs of in situ breast cancer among women 
in Poland ranged from 0.3 (in 1999) to 3.4 (in 2014). 
Among women in analysed voivodeships, the lowest 
ASRs were 0.0 per 100,000 (in several years in vari-
ous voivodeships) and the highest was 4.4/100,000 (in 
2014, Świętokrzyskie Voivodeship) (Table 4).

Figure 1. Voivodeships selected for incidence trend 
analysis were those in which the percentage of the fe-
male population ≥ 65 years old is over 18% (1 – Łódź,  
2 – Świętokrzyskie, 3 – Lublin, 4 – Podlasie, 5 – Mazovia,  
6 – Opole, 7 – Silesia; the percentage of females ≥ 65 years 
old for the whole of Poland is 17.6%) [8]

(1) 20.0%

(7) 18.1%

(5) 18.3%

(4) 18.5%

(3) 18.7%

(2) 19.3%
(6) 18.2%



Medical Studies/Studia Medyczne 2017; 33/4

273Incidence trends of invasive and in situ breast cancer among females in Poland during 1999–2014

The age-standardised incidence rates of both in-
vasive and in situ breast cancers showed increasing 
trends during the 1999–2014 period, with different 
patterns between analysed voivodeships (Tables 1, 2).

Time trends in invasive breast cancer incidence 
between 1999 and 2014 have varied slightly across 
the analysed data sources. The results of analyses 
indicated that most incidence rates increased within 
voivodeships and at the national level. On average, 
AAPCs varied from 1.6% to 7.9% annually, while in 

Świętokrzyskie voivodeship AAPCs were remained 
below 0.9% annually (Figure 2). 

For invasive breast cancer, ASRs for the 1999–2014 
period, an increase (with no joinpoints) was observed 
in Podlasie, Mazovia, Opole, and Silesia voivodeships 
and at the national level in Poland (by 1.6% to 2.1% 
per year). In one voivodeship, there was one joinpoint 
– in Lublin (in 2001). In Lublin voivodeship, the ASRs 
increased by 24.4% during 1999–2001 and by 1.8% 
per year between 2001 and 2014. In Świętokrzyskie 

Table 1. Joinpoint regression analysis of incidence of invasive (C50) breast cancer among women in selected voivodeships 
and in Poland overall, 1999–2014

Voivo-
deship
 

Trend 1 Trend 2 Trend 3 Full range

Years APC (95% CI) Years APC (95% CI) Years APC (95% CI) AAPC (95% CI)

Święto-
krzyskie 

1999–2001 4.4 (–9.0, 19.8) 2001–2004 –6.0 (–16.7, 6.1) 2004–2014 2.4^ (1.8, 2.9) 0.9 (–1.7, 3.5)

Mazovia 1999–2014 1.9^ (1.5, 2.3) – – – – 1.9^ (1.5, 2.3)

Silesia 1999–2014 1.6^ (1.0, 2.1) – – – – 1.6^ (1.0, 2.1)

Łódź 1999–2001 31.1^ (4.9, 63.8) 2001–2006 9.4^ (4.1, 14.9) 2006–2014 1.8^ (0.2, 3.4) 7.9^ (4.7, 11.1)

Lublin 1999–2001 24.4 (–9.3, 70.5) 2001–2014 1.8^ (0.7, 2.8) – – 4.5^ (0.6, 8.6)

Opole 1999–2014 2.1^ (1.4, 2.7) – – – – 2.1^ (1.4, 2.7)

Podlasie 1999–2014 1.6^ (0.9, 2.4) – – – – 1.6^ (0.9, 2.4)

Poland 1999–2014 2.0^ (1.7, 2.4) – – – – 2.0^ (1.7, 2.4)

APC – Annual Percentage Change, AAPC – Average Annual Percentage Change, CI – confidence interval, ^(APC/AAPC) is significantly diffe-
rent from zero at a = 0.05; 95% CI (APC/AAPC) is corresponding with 95% confidence intervals.

Table 2. Joinpoint regression analysis of incidence of in situ (D05) breast cancer among women in selected voivodeships 
and in Poland overall, 1999–2014

Voivo-
deship
 

Trend 1 Trend 2 Trend 3 Full range

Years APC (95% CI) Years APC (95% CI) Years APC (95% CI) AAPC (95% CI)

Święto-
krzyskie 

2001–2004 114.8^ 
(34.7, 242.6)

2004–2014 3.9 
(–1.5, 9.5)

– – 22.8^ 
(11.2, 35.7)

Mazovia 1999–2014 5.3^ 
(3.8, 7.0)

– – – – 5.3^ 
(3.8, 7.0)

Silesia 1999–2002 –7.2 
(–21.8, 10.1)

2002–2014 17.2^ 
(15.5, 18.9)

– – 11.9^ 
(8.3, 15.5)

Łódź 2004–2014 8.2^ 
(4.9, 11.6)

– – – – 8.2^ 
(4.9, 11.6)

Lublin 2002–2004 186.2 
(–11.6, 826.4)

2004–2014 2.8 
(–2.3, 8.3)

– – 22.0^ 
(2.9, 44.6)

Opole 2003–2008 17.7^ 
(8.5, 27.7)

2008–2011 –17.9 
(–48.8, 31.5)

2011–2014 17.0 
(–4.6, 43.5)

6.5 
(–3.9, 18.0)

Podlasie 2000–2008 17.6^ 
(7.2, 29.0)

2008–2011 –33.0 
(–83.5, 171.2)

2011–2014 56.5 
(–10.8, 174.5)

10.8 
(–15.5, 45.4)

Poland 1999–2001 53.6^ 
(19.6, 97.4)

2001–2010 15.3^ 
(13.7, 16.9)

2010–2014 5.8^ 
(0.9, 11.0)

17.1^ 
(13.5, 20.8)

APC – Annual Percentage Change, AAPC – Average Annual Percentage Change, CI – confidence interval; ^(APC/AAPC) is significantly diffe-
rent from zero at α = 0.05; 95% CI (APC/AAPC) is corresponding with 95% confidence intervals.



P. Macek, D. Hashim, M. Mańczuk, E. Błaszkiewicz, B. Sosnowska-Pasiarska, M. Biskup, H. Król, J. Smok-Kalwat, S. Góźdź274

Medical Studies/Studia Medyczne 2017; 33/4

Ta
bl

e 
3.

 A
ge

-s
ta

nd
ar

di
ze

d 
in

ci
de

nc
e 

ra
te

s 
of

 in
va

si
ve

 (C
50

) b
re

as
t 

ca
nc

er
 a

m
on

g 
w

om
en

 in
 s

el
ec

te
d 

vo
iv

od
es

hi
ps

 a
nd

 in
 P

ol
an

d,
 1

99
9–

20
14

V
oi

vo
de

sh
ip

Ye
ar

 o
f 

di
ag

no
si

s

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

19
99

–2
01

4

Św
ię

to
-

kr
zy

sk
ie

N
41

0
40

5
43

3
44

4
39

5
37

0
40

6
39

8
41

1
41

7
46

7
42

6
47

2
47

2
53

5
51

0
69

71

A
SR

44
.6

45
.5

46
.3

47
.1

42
.5

38
.3

41
.2

42
.0

43
.3

42
.5

47
.5

42
.6

46
.7

46
.8

51
.7

48
.9

44
.8

95
%

 
CI

(4
0.

3,
 

48
.9

)
(4

1.
1,

 
50

.0
)

(4
2.

0,
 

50
.7

)
(4

2.
7,

 
51

.4
)

(3
8.

4,
 

46
.7

)
(3

4.
4,

 
42

.2
)

(3
7.

2,
 

45
.2

)
(3

7.
9,

 
46

.1
)

(3
9.

1,
 

47
.5

)
(3

8.
4,

 
46

.6
)

(4
3.

2,
 

51
.9

)
(3

8.
6,

 
46

.7
)

(4
2.

4,
 

50
.9

)
(4

2.
6,

 
51

.0
)

(4
7.

4,
 

56
.1

)
(4

4.
7,

 
53

.2
)

(4
3.

8,
 4

5.
9)

M
az

ov
ia

N
15

94
16

08
16

05
17

31
15

65
17

31
17

67
18

23
20

64
20

07
22

71
21

02
21

62
24

47
23

15
23

55
31

14
7

A
SR

44
.3

44
.6

43
.8

46
.7

41
.8

45
.7

45
.7

47
.0

52
.1

50
.1

55
.7

50
.9

51
.9

57
.7

54
.1

54
.8

49
.5

95
%

 
CI

(4
2.

2,
 

46
.5

)
(4

2.
4,

 
46

.8
)

(4
1.

7,
 

46
.0

)
(4

4.
5,

 
48

.9
)

(3
9.

7,
 

43
.8

)
(4

3.
5,

 
47

.8
)

(4
3.

6,
 

47
.8

)
(4

4.
8,

 
49

.1
)

(4
9.

9,
 

54
.4

)
(4

7.
9,

 
52

.3
)

(5
3.

5,
 

58
.0

)
(4

8.
7,

 
53

.0
)

(4
9.

7,
 

54
.1

)
(5

5.
4,

 
60

.0
)

(5
1.

9,
 

56
.3

)
(5

2.
6,

 
57

.0
)

(4
8.

9,
 

50
.0

)

Si
le

si
a

N
15

32
15

25
14

71
14

59
14

78
14

73
17

54
16

67
16

82
16

34
18

69
18

34
21

18
20

22
20

13
20

34
27

56
5

A
SR

45
.7

45
.0

43
.3

42
.9

42
.7

42
.2

49
.3

46
.4

46
.6

44
.9

50
.6

49
.1

56
.4

53
.0

52
.2

52
.5

47
.8

95
%

 
CI

(4
3.

4,
 

48
.0

)
(4

2.
8,

 
47

.3
)

(4
1.

1,
 

45
.5

)
(4

0.
7,

 
45

.1
)

(4
0.

6,
 

44
.9

)
(4

0.
0,

 
44

.3
)

(4
7.

0,
 

51
.6

)
(4

4.
1,

 
48

.6
)

(4
4.

4,
 

48
.8

)
(4

2.
7,

 
47

.1
)

(4
8.

3,
 

52
.9

)
(4

6.
9,

 
51

.3
)

(5
4.

0,
 

58
.9

)
(5

0.
7,

 
55

.3
)

(4
9.

9,
 

54
.4

)
(5

0.
2,

 
54

.7
)

(4
7.

3,
 4

8.
4)

Łó
dź

N
36

0
58

3
63

7
76

4
70

2
92

6
10

98
10

64
10

80
11

62
12

48
12

53
11

88
14

08
13

03
13

79
16

15
5

A
SR

18
.1

29
.8

32
.6

39
.3

36
.2

46
.3

53
.5

51
.6

52
.3

55
.5

58
.7

59
.7

57
.5

62
.4

59
.1

60
.9

48
.8

95
%

 
CI

(1
6.

3,
 

20
.0

)
(2

7.
3,

 
32

.2
)

(3
0.

1,
 

35
.1

)
(3

6.
6,

 
42

.1
)

(3
3.

5,
 

38
.9

)
(4

3.
4,

 
49

.3
)

(5
0.

3,
 

56
.6

)
(4

8.
5,

 
54

.7
)

(4
9.

1,
 

55
.4

)
(5

2.
3,

 
58

.6
)

(5
5.

4,
 

61
.9

)
(5

6.
4,

 
63

.0
)

(5
4.

2,
 

60
.7

)
(5

9.
2,

 
65

.7
)

(5
5.

9,
 

62
.3

)
(5

7.
6,

 
64

.1
)

(4
8.

0,
 

49
.5

)

Lu
bl

in
N

36
5

54
2

59
4

64
7

60
6

58
5

85
6

72
2

73
5

68
4

77
2

84
8

77
8

81
3

89
5

84
4

11
28

6

A
SR

24
.6

36
.4

38
.4

43
.2

39
.5

38
.0

54
.1

44
.8

45
.7

42
.3

47
.6

51
.3

47
.1

48
.9

51
.7

48
.9

44
.1

95
%

 
CI

(2
2.

1,
 

27
.1

)
(3

3.
3,

 
39

.4
)

(3
5.

3,
 

41
.5

)
(3

9.
9,

 
46

.6
)

(3
6.

3,
 

42
.6

)
(3

5.
0,

 
41

.1
)

(5
0.

4,
 

57
.7

)
(4

1.
5,

 
48

.1
)

(4
2.

4,
 

49
.0

)
(3

9.
1,

 
45

.5
)

(4
4.

3,
 

51
.0

)
(4

7.
8,

 
54

.8
)

(4
3.

8,
 

50
.4

)
(4

5.
5,

 
52

.2
)

(4
8.

3,
 

55
.1

)
(4

5.
6,

 
52

.2
)

(4
3.

3,
 4

4.
9)

O
po

le
N

27
1

30
4

31
8

31
8

27
9

33
0

32
8

33
9

39
4

39
0

41
0

37
6

44
9

43
5

44
9

42
4

58
14

A
SR

38
.2

41
.8

43
.9

42
.8

37
.0

42
.7

42
.7

45
.1

49
.9

48
.9

51
.0

45
.6

54
.1

52
.4

52
.5

49
.4

46
.3

95
%

 
CI

(3
3.

7,
 

42
.8

)
(3

7.
1,

 
46

.5
)

(3
9.

1,
 

48
.7

)
(3

8.
1,

 
47

.5
)

(3
2.

6,
 

41
.3

)
(3

8.
1,

 
47

.3
)

(3
8.

0,
 

47
.3

)
(4

0.
3,

 
49

.9
)

(4
4.

9,
 

54
.8

)
(4

4.
0,

 
53

.7
)

(4
6.

1,
 

56
.0

)
(4

1.
0,

 
50

.2
)

(4
9.

1,
 

59
.2

)
(4

7.
5,

 
57

.3
)

(4
7.

6,
 

57
.3

)
(4

4.
7,

 
54

.1
)

(4
5.

1,
 4

7.
5)

Po
dl

as
ie

N
34

5
29

5
33

9
37

0
34

7
30

2
36

8
35

4
36

8
41

3
40

8
41

0
43

5
43

4
46

9
46

9
61

26

A
SR

43
.0

37
.5

42
.6

46
.2

42
.3

35
.7

43
.6

41
.8

43
.7

48
.9

48
.0

46
.0

47
.8

49
.1

50
.4

50
.9

45
.0

95
%

 
CI

(3
8.

5,
 

47
.6

)
(3

3.
2,

 
41

.8
)

(3
8.

0,
 

47
.1

)
(4

1.
5,

 
50

.9
)

(3
7.

8,
 

46
.8

)
(3

1.
7,

 
39

.7
)

(3
9.

2,
 

48
.1

)
(3

7.
4,

 
46

.1
)

(3
9.

3,
 

48
.2

)
(4

4.
2,

 
53

.6
)

(4
3.

4,
 

52
.7

)
(4

1.
6,

 
50

.5
)

(4
3.

3,
 

52
.3

)
(4

4.
5,

 
53

.7
)

(4
5.

8,
 

54
.9

)
(4

6.
3,

 
55

.5
)

(4
3.

9,
 4

6.
1)

Po
la

nd
N

10
90

3
11

85
3

12
11

8
12

13
2

11
73

3
12

04
9

13
38

5
13

32
2

14
48

4
14

57
6

15
75

2
15

78
4

16
53

4
17

00
0

17
14

2
17

37
9

22
61

46

A
SR

42
.1

45
.4

45
.9

45
.5

43
.6

44
.0

48
.1

47
.6

51
.1

50
.7

54
.2

53
.4

55
.6

56
.0

55
.8

55
.8

49
.9

95
%

 
CI

(4
1.

3,
 

42
.9

)
(4

4.
6,

 
46

.3
)

(4
5.

1,
 

46
.7

)
(4

4.
7,

 
46

.4
)

(4
2.

8,
 

44
.4

)
(4

3.
2,

 
44

.8
)

(4
7.

3,
 

48
.9

)
(4

6.
8,

 
48

.4
)

(5
0.

3,
 

52
.0

)
(4

9.
9,

 
51

.5
)

(5
3.

4,
 

55
.1

)
(5

2.
5,

 
54

.2
)

(5
4.

8,
 

56
.5

)
(5

5.
2,

 
56

.9
)

(5
5.

0,
 

56
.7

)
(5

4.
9,

 
56

.6
)

(4
9.

7,
 5

0.
1)

A
SR

 –
 a

ge
-s

ta
nd

ar
di

ze
d 

ra
te

, N
 –

 n
um

be
rs

 o
f 

ne
w

 b
re

as
t 

ca
nc

er
 c

as
es

; 9
5%

 C
I –

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

; A
SR

 p
er

 1
00

,0
00

 (
di

re
ct

 m
et

ho
d,

 w
or

ld
 s

ta
nd

ar
d 

po
pu

la
ti

on
).



Medical Studies/Studia Medyczne 2017; 33/4

275Incidence trends of invasive and in situ breast cancer among females in Poland during 1999–2014

Ta
bl

e 
4.

 A
ge

-s
ta

nd
ar

di
ze

d 
in

ci
de

nc
e 

ra
te

s 
of

 in
 s

it
u 

(D
05

) b
re

as
t 

ca
nc

er
 a

m
on

g 
w

om
en

 in
 s

el
ec

te
d 

vo
iv

od
es

hi
ps

 a
nd

 in
 P

ol
an

d,
 1

99
9–

20
14

V
oi

vo
de

sh
ip

Ye
ar

 o
f 

di
ag

no
si

s

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

19
99

–2
01

4

Św
ię

to
-

kr
zy

sk
ie

N
2

0
1

15
8

23
27

27
36

33
35

33
26

56
36

44
40

2

A
SR

0.
3

0.
0

0.
1

1.
7

1.
0

2.
6

3.
2

2.
9

3.
8

3.
4

3.
7

3.
4

2.
7

6.
1

3.
5

4.
4

2.
7

95
%

 
CI

(–
0.

1,
 

0.
6)

nc
(–

0.
1,

 
0.

4)
(0

.9
, 

2.
6)

(0
.3

, 
1.

7)
(1

.5
, 

3.
6)

(2
.0

, 
4.

4)
(1

.8
, 

4.
0)

(2
.5

, 
5.

0)
(2

.2
, 

4.
5)

(2
.5

, 
4.

9)
(2

.3
, 

4.
6)

(1
.7

, 
3.

8)
(4

.5
, 

7.
7)

(2
.3

, 
4.

6)
(3

.1
, 

5.
7)

(2
.5

, 3
.0

)

M
az

ov
ia

N
40

60
72

10
0

67
72

10
0

84
11

4
10

8
11

0
10

0
15

0
13

9
12

1
13

7
15

74

A
SR

1.
2

1.
7

2.
0

2.
8

1.
8

1.
9

2.
7

2.
4

2.
9

2.
7

2.
8

2.
5

3.
7

3.
4

3.
2

3.
4

2.
6

95
%

 
CI

(0
.8

, 
1.

6)
(1

.3
, 

2.
1)

(1
.5

, 
2.

4)
(2

.3
, 

3.
4)

(1
.4

, 
2.

3)
(1

.5
, 

2.
4)

(2
.2

, 
3.

3)
(1

.9
, 

2.
9)

(2
.4

, 
3.

5)
(2

.2
, 

3.
2)

(2
.3

, 
3.

3)
(2

.0
, 

3.
0)

(3
.1

, 
4.

3)
(2

.9
, 

4.
0)

(2
.6

, 
3.

7)
(2

.8
, 

3.
9)

(2
.5

, 2
.7

)

Si
le

si
a

N
24

27
20

21
28

18
47

36
53

56
71

79
10

2
12

3
14

1
12

8
97

4

A
SR

0.
7

0.
8

0.
7

0.
6

0.
9

0.
6

1.
3

1.
0

1.
5

1.
6

2.
1

2.
2

2.
8

3.
3

3.
7

3.
4

1.
7

95
%

 
CI

(0
.4

, 
1.

0)
(0

.5
, 

1.
1)

(0
.4

, 
1.

0)
(0

.4
, 

0.
9)

(0
.5

, 
1.

2)
(0

.3
, 

0.
8)

(0
.9

, 
1.

7)
(0

.7
, 

1.
4)

(1
.1

, 
1.

9)
(1

.2
, 

2.
0)

(1
.6

, 
2.

6)
(1

.7
, 

2.
7)

(2
.2

, 
3.

3)
(2

.7
, 

3.
9)

(3
.1

, 
4.

3)
(2

.8
, 

4.
0)

(1
.6

, 1
.8

)

Łó
dź

N
0

0
0

1
0

13
12

13
13

11
17

29
12

27
18

31
19

7

A
SR

0.
0

0.
0

0.
0

0.
0

0.
0

0.
6

0.
7

0.
6

0.
7

0.
6

0.
8

1.
5

0.
6

1.
4

1.
0

1.
4

0.
6

95
%

 
CI

nc
nc

nc
(0

.0
, 

0.
1)

nc
(0

.3
, 

1.
0)

(0
.3

, 
1.

1)
(0

.3
, 

1.
0)

(0
.3

, 
1.

1)
(0

.2
, 

0.
9)

(0
.4

, 
1.

2)
(0

.9
, 

2.
0)

(0
.2

, 
0.

9)
(0

.8
, 

1.
9)

(0
.5

, 
1.

4)
(0

.9
, 

1.
9)

(0
.5

, 0
.7

)

Lu
bl

in
N

0
0

0
1

10
15

20
18

18
14

43
19

19
24

26
37

26
4

A
SR

0.
0

0.
0

0.
0

0.
1

0.
7

1.
1

1.
4

1.
1

1.
3

1.
0

2.
8

1.
2

1.
2

1.
5

1.
5

2.
2

1.
1

95
%

 
CI

nc
nc

nc
(–

0.
1,

 
0.

2)
(0

.3
, 

1.
1)

(0
.5

, 
1.

6)
(0

.8
, 

2.
0)

(0
.6

, 
1.

7)
(0

.7
, 

1.
8)

(0
.5

, 
1.

6)
(1

.9
, 

3.
6)

(0
.7

, 
1.

7)
(0

.7
, 

1.
7)

(0
.9

, 
2.

1)
(0

.9
, 

2.
0)

(1
.5

, 
2.

9)
(0

.9
, 1

.2
)

O
po

le
N

0
0

0
0

11
12

15
17

24
25

18
15

19
16

23
21

21
6

A
SR

0.
0

0.
0

0.
0

0.
0

1.
6

1.
5

2.
0

2.
4

3.
1

3.
4

2.
4

1.
9

2.
1

2.
0

2.
8

2.
6

1.
8

95
%

 
CI

nc
nc

nc
nc

(0
.7

, 
2.

6)
(0

.7
, 

2.
4)

(1
.0

, 
3.

0)
(1

.2
, 

3.
5)

(1
.8

, 
4.

3)
(2

.1
, 

4.
8)

(1
.3

, 
3.

4)
(0

.9
, 

2.
9)

(1
.2

, 
3.

1)
(1

.0
, 

2.
9)

(1
.7

, 
4.

0)
(1

.5
, 

3.
8)

(1
.5

, 2
.0

)

Po
dl

as
ie

N
0

2
2

5
2

8
5

10
4

9
7

5
3

5
8

11
86

A
SR

0.
0

0.
3

0.
3

0.
7

0.
3

1.
0

0.
7

1.
5

0.
5

1.
2

0.
9

0.
6

0.
3

0.
6

0.
8

1.
5

0.
7

95
%

 
CI

nc
(–

0.
1,

 
0.

6)
(–

0.
1,

 
0.

7)
(0

.1
, 

1.
3)

(–
0.

1,
 

0.
7)

(0
.3

, 
1.

7)
(0

.1
, 

1.
4)

(0
.6

, 
2.

4)
(0

.0
, 

1.
1)

(0
.4

, 
2.

0)
(0

.2
, 

1.
6)

(0
.1

, 
1.

2)
(0

.0
, 

0.
7)

(0
.1

, 
1.

2)
(0

.3
, 

1.
4)

(0
.6

, 
2.

4)
(0

.6
, 0

.9
)

Po
la

nd
N

80
12

6
17

2
22

0
25

2
25

9
37

5
37

2
49

5
51

4
70

0
72

3
79

9
89

3
88

6
99

9
78

65

A
SR

0.
3

0.
5

0.
7

0.
9

1.
0

1.
0

1.
4

1.
4

1.
8

1.
9

2.
5

2.
5

2.
8

3.
1

3.
0

3.
4

1.
8

95
%

 
CI

(0
.3

, 
0.

4)
(0

.4
, 

0.
6)

(0
.6

, 
0.

8)
(0

.8
, 

1.
0)

(0
.9

, 
1.

1)
(0

.8
, 

1.
1)

(1
.3

, 
1.

6)
(1

.2
, 

1.
5)

(1
.7

, 
2.

0)
(1

.7
, 

2.
0)

(2
.3

, 
2.

7)
(2

.3
, 

2.
7)

(2
.6

, 
3.

0)
(2

.9
, 

3.
3)

(2
.8

, 
3.

2)
(3

.2
, 

3.
6)

(1
.8

, 1
.8

)

A
SR

 –
 a

ge
-s

ta
nd

ar
di

ze
d 

ra
te

, N
 –

 n
um

be
rs

 o
f 

ne
w

 b
re

as
t 

ca
nc

er
 c

as
es

, 9
5%

 C
I –

 9
5%

 c
on

fi
de

nc
e 

in
te

rv
al

, n
c 

– 
no

t 
ca

lc
ul

at
ed

, A
SR

 p
er

 1
00

,0
00

 (
di

re
ct

 m
et

ho
d,

 w
or

ld
 s

ta
nd

ar
d 

po
pu

la
ti

on
).



P. Macek, D. Hashim, M. Mańczuk, E. Błaszkiewicz, B. Sosnowska-Pasiarska, M. Biskup, H. Król, J. Smok-Kalwat, S. Góźdź276

Medical Studies/Studia Medyczne 2017; 33/4

Figure 2. Average Annual Percentage Change (AAPC) of in-
cidence of invasive breast cancer (C50) among women in 
selected voivodeships and in Poland, 1999–2014
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Figure 3. Average Annual Percentage Change (AAPC) of in-
cidence of in situ breast cancer (D05) among women in se-
lected voivodeships and in Poland in the analysed periods
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voivodeship, there were two joinpoints – in 2001 and 
2004. The ASRs increased by 4.4% between 1999 and 
2001, decreased by 6.0% during 2001–2004, and then 
increased by 2.4% per year between 2004 and 2014. 
Two joinpoints (three trends) were also found in Łódź 
Voivodeship – in 2001 and 2006. The ASRs of inva-
sive breast cancer increased by 31.1% per year during 
1999–2001. From 2001 to 2006 and 2006 to 2014 the 
ASRs also increased (by 9.4% and 1.8% per year, re-
spectively).

Time trends in in situ breast cancer incidence 
among women during the study period (1999–2014) 
increased on average (AAPCs varied from 5.3% in 
Mazovia to 22.8% in Świętokrzyskie voivodeship an-
nually) and these changes were more dynamic than 
in the case of invasive breast cancer incidence trends 
(Figure 3). 

The ASRs over the analysed period of time for 
in situ breast cancer and an increase (with no join-
points) was observed only in Mazovia voivode-
ship (APC: 5.3%; period of time 16 years) and Łódź 
voivodeship (APC: 8.2%; period of time 11 years). 
Joinpoint analyses identified one joinpoint for the 
incidence series, separating two trends, in the rest of 
the voivodeships. In Świętokrzyskie (period of time 
14 years) the ASRs of incidence increased by 114.8% 
per year between 2001 and 2004 (95% CI: 34.7–
242.6), followed by an increasing trend from 2004 to 
2014 by 3.9% per year. 

In Silesia (period of time 16 years) the ASRs de-
creased from 1999 to 2002, and then they rapidly in-
creased with a growing trend from 2002 to 2014 (APC: 
17.2%). 

In Lublin voivodeship (period of time 13 years) the 
values of age-standardised incidence rates increased 
by 186.2% per year from 2002 to 2004, and from 2004 
to 2014 the trend of increase was 2.8% per year. 

In Podlasie voivodeship (period of time 15 years) 
the ASRs increased by 17.6% from 2000 to 2008, de-
creased by 33.0% from 2008 to 2011, then again they 
rapidly increased by 56.5% per year from 2011 to 

2014. Two joinpoints were found at the national level 
(in 2001 and in 2010). 

Opole voivodeship (period of time 12 years) had 
two joinpoints – in 2008 and 2011. The values of ASRs 
increased by 17.7% per year from 2003 to 2008, de-
creased by 17.9% per year between 2008 and 2011, then 
increased by 17.0% per year from 2011 onwards. The 
ASRs at the national level (in Poland) showed an in-
creasing pattern. The increased of 53.6% per year was 
observed between 1999 and 2001, 15.3% per year from 
2001 to 2010, and 5.8% between 2010 and 2014.

Discussion

This is the most comprehensive descriptive study 
on breast cancer incidence in Poland that includes 
the examination of trends within voivodeships. The 
AAPCs indicate an overall increase in invasive and  
in situ breast cancer rates in Poland overall and within 
each of the voivodeships from 1999 to 2014. In Po-
land overall, incidence rates of invasive breast can-
cer in particular have significantly risen within the 
years 1999 to 2014, although the largest APCs have 
occurred prior to 2001. For voivodeships with join-
points, the APC of invasive breast cancer incidence 
rates has consistently decreased, and for in situ breast 
cancer it has increased, probably reflecting the effects 
of breast cancer screening.

Incidence trends vary within each voivodeship. 
Since 2004 Łódź voivodeship has had the highest inva-
sive breast cancer incidence rate, while Świętokrzyskie 
Voivodeship has had the highest in situ breast cancer 
incidence rate in the analysed periods of time. Łódź 
and Lublin voivodeships had the largest increase in 
situ and invasive breast cancer incidence rates.

An increase in breast cancer incidence rates was 
expected after implementation of the screening pro-
gram in Poland. It was also observed in an earlier 
study by Botha et al. of 16 European countries that 
had adopted mammography screening in the 1980s 
[14]. The estimated APC ranges from 0.8% to 2.8% in 
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six ‘screened’ countries during pre-screening years, 
and from 1.2% to 3.0% in 10 ‘non-screened’ countries 
[14]. Breast cancer incidence increased between 30% 
and 40% from the 1970s to the 1990s in most coun-
tries, with a visible increases among women aged 50 
years and older. Breast cancer incidence rates are defi-
nitely higher in developed countries in comparison to 
developing countries, which is caused by distinct use 
of screening mammograms, discrepancies in lifestyle, 
and genetic factors [15].

With regards to breast cancer, Poland has histori-
cally had a high mortality-to-incidence ratio. The low 
incidence of breast cancer, in addition to the high 
mortality rate, low 5-year survival rates, and low 
morbidity are all an indication of ineffective primary 
cancer prevention campaigns, early detection, and 
treatment per se [16]. A similar situation also exists in 
other, recent members of the European Union, includ-
ing Baltic countries, Bulgaria, and Romania. Among 
those countries, only Poland has implemented the 
National Programme of Cancer Prevention. One of 
the main goals of the National Health Programme in 
Poland was to increase early diagnosis and effective-
ness of treatment of breast cancer [17]. The National 
Health Programme was beneficial in increasing the 
awareness of breast cancer prevention in Poland since 
its implementation [18]. From 1998 to 2001, the pro-
portion of Polish women undergoing screening mam-
mography nearly tripled from 10% to 28% [19]. One 
year after the accession of Poland into the European 
Union (EU), the Polish government enacted the bill 
implementing the National Programme Against Can-
cer Diseases (NPACD) for the years 2005–2010. In ad-
dition to increasing early detection of breast cancer, 
the goals of the NPACD included adopting diagnostic 
standards according to the EU [20]. 

On the other hand, mortality rates undergo grad-
ual reductions. Increasing breast cancer incidence and 
a stable mortality trend shows the improvement of de-
tection and treatment. During the last decade, an im-
provement of survival rates was observed in Poland, 
from 62% to 75%. 

According to the observed trends in Poland and in 
selected voivodeships, breast cancer trends increased 
overall, although the trend was not consistent across 
all voivodeships. As the wealthiest and most urban 
voivodeship in Poland, Mazovia has the highest inci-
dence rates of both invasive and in situ breast cancers. 
This is consistent with other studies, which have also 
found higher breast cancer rates in the urban popula-
tion [21]. Conversely, the lowest incidence of breast can-
cer was found in Podlasie, Lublin, and Świętokrzyskie 
voivodeships among women aged 65+ years. The 
abovementioned regions are rural and during last  
20 years there have been no large factories or industry.

Likewise, health benefits payer has presented re-
sults that indicate an increase in breast cancer 5-year 

survival rates in the years 2005 to 2008, but there are 
huge differences in individual voivodeships – from 
66% to 79% and from 75.3% to 82.4% [22, 23]. Sig-
nificant differences in results, methods, and costs may 
show the usage of various procedures and financial 
models. Considering the relationship between thera-
peutic effects and bearing costs, women with breast 
cancer have no equal access to the health care system, 
depending on their place of residence. 

Disparities among voivodeships may be the re-
sult of environmental and cultural causations. There 
are some reasons for the increasing health hazard for 
cancer diseases: improper nutrition (excessive animal 
fat intake and low vegetable and fruit intake), exces-
sive alcohol intake, poor physical activity, exposure 
to carcinogens in the workplace, lack of awareness of 
cancer danger, and community aversion to screening 
programs [24]. There is a need to develop health edu-
cation, smoking restrictions, and to create appropri-
ate dietary habits and reduce harmful carcinogenic 
conditions in the workplace and residence. Differ-
ences in patterns probably reflect changes in lifestyle 
risk factors such as reproduction behaviours and diet 
but cannot exclude the possibility of higher screen-
ing mammography rates and early detection in some 
voivodeships [25].

Limitations of our study are similar to other stud-
ies using data based on registries. These include anal-
ysis of data only for women who have visited a doctor. 
Also, trend analysis is not sufficient to determine the 
cause of the increase. Relevant and established breast 
cancer risk factors, such as nulliparity, obesity, lack of 
exercise, young age at menopause, long-term use of 
hormone replacement therapy, personal family his-
tory, and others, could not have been included in this 
analysis. Thirdly, histological classifications of breast 
cancer have changed over the course of 14 years, 
which may result in some outcome misclassification.

This study also has several strengths. We covered 
16 years of breast cancer incidence in Poland, which 
spans the course of political, economic, as well as cul-
tural and lifestyle changes that have occurred. The use 
of a joinpoint regression analysis using NCR data al-
lows us to obtain an objective representation of breast 
cancer incidence as well as a direct comparison across 
regions of varying geographical locations within Po-
land. Lastly, this is the only study to analyse cancer 
incidence rates across different voivodeships within 
new EU member countries and provides a broad in-
sight as to the circumstances surrounding medium-
level incidence rates in similar countries.

Conclusions

In situ and invasive breast cancer incidence rates 
in Poland increased between 1999 and 2014. The rise 
in invasive breast cancer incidence rates in Poland is 
largely due to improved screening as well as a shift in 
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lifestyle risk factors after the accession of Poland into 
the EU in 2004. The APCs have slowed since 2004 in 
each voivodeship but not in Poland overall. It remains 
uncertain if breast cancer incidence rates will con-
tinue to increase or stabilise over time. It will be very 
important to monitor breast cancer incidence so that 
resources can be put into place to identify voivode-
ships most in need of mammography screening and 
breast cancer awareness. Increased public awareness 
of the benefits of mammography screening, self-ex-
amination, and risk factors will be important in re-
ducing breast cancer rate disparities between Poland 
and its neighbouring European Union states.
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