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Abstract
Introduction: Colorectal cancer (CRC) in Podkarpackie in Poland is the third most common cancer in males (12.6% cancer 

diagnoses), and second among women (10.1% of recognised cancers).
Aim: An analysis of the trends in CRC incidence in the years 1963-2014 in Podkarpackie in the south-east of Poland.
Material and methods: A total of 19,460 CRC cases recorded in the period 1963–2014 in the National Cancer Registry as 

ICD C18-C21 cases were analysed.
Results: The overall cancer incidence rate in Podkarpackie Province was 20.4 in men and 16.8 in women per 100 thousand, 

and was lower than the Polish population by 12.4% for men and by 17.6% for women, respectively, in comparison to general 
Polish population rates. The mean age of CRC diagnosis grew from 64.0 years in males and 64.5 years in females in 1963–1969 
to 67.6 and 68.4 years in 2010–2014, respectively.

Conclusions: In 1964–2014 the CRC incidence rate in the Podkarpackie region increased 12.7-fold in males and 8.1-fold in 
females. There was an observed stable growth of average annual increase in the CRC incidence rate in men in 1963–1999, but 
since 2000 a decline in this rate has been observed. In females there was a tendency towards increased average CRC incidence 
rate in Podkarpackie since 2000, while in the whole country the female population presented a stable decrease of this coefficient.

Introduction
Colorectal cancer (CRC) is one of the world’s most 

common malignant neoplasms. Over one million new 
cases of colorectal cancer are diagnosed each year 
globally, and more than 600,000 patients die each year. 
The highest rates of incidence are observed in Europe, 
North America, and Oceania, whereas the lowest are 
observed in West Africa. About 2/3 of colorectal cancer 
cases occur in highly developed countries. Over the next 
15 years, the number of new cases is expected to rise to 
2.2 million and the number of deaths 1.1 million [1–3]. 
It is worth noting that there is in Poland a statutory ob-
ligation to report patients with suspected or diagnosed 
cancer to the National Cancer Registry. The information 
is collected in a centralized database. Based on this, 
reports and analyses are created to assess the cancer 

incidence and prevalence in the country, determining 
the needs of oncological treatment and assessing the 
effectiveness of cancer diagnosis and treatment.

The reporting system includes 16 local registration 
offices (registers), which collect data and enter them 
into the common database of the National Register. 
During data collection basic data validations are carried 
out based on dictionaries and validation rules imple-
mented in the system. The local offices publish detailed 
reports for voivodships (country regions). 

The completeness of the Registry in the early 1960s 
was around 70% and to rose to 95% in 1996. Due to 
the protests of healthcare workers in 1997–1998 data 
collection was incomplete; there are no data for this pe-
riod for both Poland and the Podkarpackie region. This 
situation was overlapped with the introduction of the 
ICD-10, which resulted in an increase in the percentage 
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of C80 diagnostic code (malignant neoplasm without 
specification of site) and problems with the correct cod-
ing in some colorectal cancer registries. These difficul-
ties are still visible in the shortages of completeness in 
registry case collection, which significantly reduces the 
quality of acquired data, especially assessment of the 
tumour location, the clinical stage, and histopatholog-
ical assessment. 

Particularly significant problems occur in the analy-
sis of deaths obtained from censuses, in which the ICD 
10 coding is limited only to the main organ code or C76, 
C80, 97 NOS (“garbage codes”), which in turn results in 
the possibility of epidemiological bias. In 2013, 29.5% 
of death records were improperly coded in ICD 10 clas-
sification, which affected real cause of death identifi-
cation [4, 5].

In this situation, it is crucial to obtain complete data 
on the incidence of colorectal cancer in Poland. This can 
be achieved only with colon cancer screening tests. In 
the national colon cancer screening program launched 
in October 2000, colonoscopy was used as a basic 
screening tool to allow detection and histopathological 
and clinical verification of precancerous and neoplastic 
conditions [6–8]. 

Colorectal cancer is currently one of the most fre-
quently observed malignant neoplasms in Poland. As 
regards disease distribution, it was ranked third (12.6%) 
in men in 2014 and second (10.1%) in women in the 
region. A similar distribution was observed in the Pod-
karpackie region. Colorectal cancer in men was ranked 
third (10.9%) after prostate cancer and lung cancer, and 
second in women (9.4%) after breast cancer (18%) [9].

Aim
The purpose of this work is to assess the dynamics 

of colorectal cancer incidence in the years 1963–2014 
in the Podkarpackie region, taking into account changes 
in the country’s administrative division. The incidence 
proportion in women and men, crude and standardised 
rates of incidence, the average rate of increase in the 
disease incidence, and the patients’ age have been as-
sessed; all these data refer to the data for Poland.

Material and methods
A retrospective analysis of 19,460 colorectum can-

cer (C18-21) cases in 1963–2014 in the Podkarpackie 
region (Poland) was performed in the area covering the 
following regions/periods: from 1963 to 1974, the area 
of the former Rzeszowskie Voivodeship, in 1975–1998 
the area of the former Krośnieńskie, Przemyskie, Rze
szowskie, and Tarnobrzeskie Voivodeships, and from 
1999 from the area of the Podkarpackie Voivodeship.

Historical data on the disease incidence in the re-
gion of today’s Podkarpackie Voivodeship comes from 
a number of public cancer registers and reports from 
the Voivodeship consultants in oncology specific to the 
Podkarpackie area, collected over the period under re-
view by the relevant administrative bodies responsible 
for analysing the state of health of the inhabitants of 
the region.

The data for Poland were obtained from the publi-
cation of the Oncology Centre and the National Cancer 
Register in Warsaw.

Demographic data for the period considered were 
obtained from the Voivodeship Statistical Office in 
Rzeszow. Based on the generally known statistical 
procedures, the crude rates, the standardised rates, 
the average annual rate of increase of the disease in-
cidence, and the average age at cancer diagnosis in 
men and women between 1963 and 2014 were calcu-
lated. Due to the protests of the health professionals 
in 1997–1998 (i.a. completing medical documentation 
was abandoned), data for Poland and the Podkarpackie 
region are missing for this period.

Results
Between 1963 and 2014 the number of cases of 

colorectal cancer (C18-C21) in the Podkarpackie re-
gion rose from 41 to 520 in men and from 54 to 438 
in women. The number of cases identified in Poland 
also increased in the same ratio (more than 12-fold for 
men and more than 8-fold for women). The number of  
100 cases for the Podkarpackie region per year was ex-
ceeded in 1978 for men and in 1980 for women, and 
the number of 300 cases in 2000 and 2004, respectively.

The average incidence rate of malignant neoplasms 
in the 1963–2014 period in the Podkarpackie region, 
among both men and women, was lower than the av-
erage rate for Poland. In the case of men, the crude rate 
in the Podkarpackie region was 20.4 per 100 inhabi-
tants and 12.4% less than the national level, while for 
women it reached a value of 16.8, i.e. 17.6% less than 
in the whole country. However, the average annual rate 
of increase of these rates over the period considered in 
both cases was close to the same level (4.6% for men 
and 3.7% for women) (Table I, Figures 1, 2).

Given the wide range of the period under consider-
ation (51 years), it was further subdivided into sub-pe-
riods corresponding to 10 years, starting with a round-
ed year, i.e. the 1960s, 1970s, etc., while the first one 
covers the period 1963–1969 (7 years) and the last 
sub-period covers the years 2010–2014 (5 years) due to 
the start of the observation in 1963 and its completion  
in 2014.
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The average value of the crude male incidence rate 
for colorectal cancer (C18-C21) in the 1960s in the Pod-
karpackie region was 5.5 per 100,000 inhabitants and 
6.8 in the whole of Poland. In each subsequent decade, 
both in the Podkarpackie region and in the whole coun-
try, it grew steadily, reaching in the second decade of 

the 21st century the values of 47.1 and 49.9, respective-
ly (Table II, Figure 3). From the 1960s up to the 1990s 
the average annual rate of increase for the Podkarpac
kie region increased over each decade (from 0.6% to 
5.7%). This process slowed down in the early 2000s. 
This resulted in a decrease in the rate of increase in 

Table I. Colorectal cancer (C18-C21) incidence in the years 1963–2014

Sex Region Crude rate

Arithmetic average Standard deviation Annual average rate  
of increase

Men Podkarpackie region 20.4 14.3 4.6%

Poland 23.3 14.5 4.6%

Women Podkarpackie region 16.8 9.8 3.7%

Poland 20.4 10.2 3.8%
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Figure 1. Crude rate of incidence of colorectal cancer (C18–C21) in the years 1963–2014: A – men,  
B – women
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Figure 2. Standardised rates of incidence of colorectal cancer (C18–C21) in the years 1963–2014: A – men, 
B – women
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the first decade to 5.1%, and in the following decade 
to 4.6%. In Poland, the largest average annual rate of 
increase in the male incidence rate was observed in 
the 1960s (8.5%), while in the following decades it re-
mained close to the regional level (Table II, Figure 4).

Among women, the average value of the crude inci-
dence rate of colorectal cancer (C18‑C21) at the begin-
ning of the analysed period was 6.7 per 100,000 inhabi-
tants for the Podkarpackie region, while in Poland it was 
7.3, and in both cases it was higher than that of men. 
This dependence continued over the next 2 decades. In 
the 1990s the trend reversed; the rates for men started 
to exceed the rates for women. This trend continued 
until the end of the observation period. Moreover, both 

in the Podkarpackie region and in the whole country, in 
the next decade the incidence rate in women increased 
(similarly to that in men), and it reached values of 34.5 
and 38.1 in 2010–2014, respectively (Table II, Figure 3). 
From the 1960s to the 1990s, the average annual rate 
of increase in disease incidence in women in the 2 ar-
eas concerned was characterised by a similar pattern 
of volatility. Starting form a high level (above 7% in the 
first decade) the rates declined significantly over the 
next 3 sub-periods (with the national pace being about 
twice as high as the regional one in both areas). The be-
ginning of the 21st century, with the continued national 
pace of rate of increase, resulted in a significant growth 
in the average annual rate of increase in women in the 

Table II. Colorectal cancer (C18-C21) incidence in the years 1963–2014 per decade

Sex Years Crude rate

Arithmetic average Standard deviation Annual average rate of increase

Podkarpackie region Poland Podkarpackie region Poland Podkarpackie region Poland

Men 1963–1969 5.5 6.8 1.1 1.4 0.6% 8.5%

1970–1979 9.2 12.1 1.2 1.3 2.7% 2.9%

1980–1989 13.5 15.4 1.9 1.9 3.8% 3.6%

1990–1999 18.9 25.0 2.9 4.6 5.7% 6.4%

2000–2009 36.8 39.4 6.3 4.3 5.1% 3.0%

2010–2014 47.1 49.9 2.8 2.8 4.6% 4.0%

Women 1963–1969 6.7 7.3 1.6 1.3 7.8% 7.3%

1970–1979 8.1 12.5 0.8 1.4 1.4% 2.6%

1980–1989 13.2 15.4 1.7 1.6 1.3% 3.1%

1990–1999 15.8 23.2 1.7 3.4 2.8% 5.2%

2000–2009 28.1 31.4 4.7 2.3 6.0% 2.3%

2010–2014 34.5 38.1 3.3 2.1 8.6% 3.7%
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Figure 3. The average value of the crude incidence rate of colorectal cancer (C18–C21) in particular decades 
of the 1963–2014 period: A – men, B – women
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Podkarpackie region (contrary to the trend before, the 
regional rate was around twice as high as the national 
rate during this period) (Table II, Figure 4).

Based on the evidence available, the average age of 
colorectal cancer patients was calculated and showed 
a moderate upward trend over the period considered 
(Table III). An analysis of the disease incidence in pa-
tients under and over 50 years of age was also carried 
out. In view of the changes in the subsequent ICD re-
visions, the clear separation between the various Col-
orectum neoplasms in the material available for analysis 
was possible based on the Tenth Revision, hence sep-
arate plots for the values C18, C19, C20, and C21 have 
been presented for data since the 1990s (Figures 5, 6).

Discussion
Colorectal cancer is a malignant neoplasm of the 

colon, the rectosigmoid junction, the rectum, the anus, 
and the anal canal (C18–C21).

In 2014 in Poland colorectal cancer was the third 
most common group of malignant neoplasms diag-
nosed in male patients, after lung cancer and prostate 
cancer, and the second most common group of malig-
nant neoplasms diagnosed in female patients, following 
breast cancer. This group of neoplasms (C18–C21) is far 
from homogeneous. Thus, colon cancer was ranked 4th 
in male patients (6.8% of all malignant tumours) and 
5th in female patients (6.2%), while rectum cancer was 
ranked 6th (4.6%) and 9th (2.9%), respectively. Cancers 
of the rectosigmoid junction and of the rectum were 
ranked even lower [9]. In Poland, in the years 1999–
2014 there were 230,877 registered cases of colorectal 
cancer; among them, 56.6% were colon cancers (C18), 
5.4% rectosigmoid junction cancers (C19), 35.5% can-

cers of the rectum (C20), and 2.5% cancer of the anus 
(C21).

In the same period in Podkarpackie, out of 11,635 
cases of diagnosed colorectal cancers (C18–C21) 51.6% 
were colon cancers (C18), 7.2% were rectosigmoid 
junction cancers (C19), 38.7% rectal cancers (C20), and 
2.5% anus cancers (C21) [9–44].

In the Czech Republic, in 1999-2014, out of 129,226 
cases of colorectal cancer, 51.6% were colon cancers 
(C18), 13.1% rectosigmoid junction cancers (C19), 
27.7%  cancers of the rectum (C20), and 1.4% cancers 
of the anus (C21). In the study published by Rafie-
manesh et al. in 2003-2008, out of 25,704 colorectal 
cancers, 61.83% were cancers of the colon, 27.54% can-
cers of the rectum, 7.46% cancers of the rectosigmoid 
junction, and 3.1% cancers of the anus [45, 46]. 

Over the period of 50 years, a rapid growth in col-
orectal cancer incidence has been observed. The dy-
namics of changes in this area is shown by the fact 
that between 1963 and 2014, the number of colorectal 
cancer cases rose from 41 to 520 among men and from 
54 to 438 among women.
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Figure 4. The average annual rate of increase of colorectal cancer (C18–C21) in particular decades of the 
1963–-2014 period: A – men, B – women

	 1963–	 1970–	 1980–	 1990–	 2000–	 2010–
	 1969	 1979	 1989	 1999	 2009	 2014

	 1963–	 1970–	 1980–	 1990–	 2000–	 2010–
	 1969	 1979	 1989	 1999	 2009	 2014

Table III. Average age of patients

Years Sex

Men Women

1963–1969 64.0 64.5

1970–1979 62.9 65.1

1980–1989 64.1 65.2

1990–1999 65.1 67.6

2000–2009 67.3 69.2

2010–2014 67.6 68.4
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In the same ratio (more than 12 times for men and 
more than 8 times for women) the number of cases 
identified in Poland also increased (men 797 vs. 9964, 
women 970 vs. 8082, respectively) [9–11].

The problem, according to Polish and foreign litera-
ture, concerns not only Poland, because global colorec-
tal cancer rates have increased by up to 10 times, with 
growing disparities between countries [12, 13, 46–48].

In our study we have confirmed that colorectal can-
cer presents higher occurrence in men than in women, 
which was also observed by other authors [49–52]. 

In view of the fact that around 2/3 of all colorectal 
cancer cases occur in highly developed countries, it is 
important to note that in recent years there has been 
a stabilisation and even a lowering of the growth trend 
(Western Europe, US), with still rapidly rising rates in 
low- and middle-income countries [47, 52]. These ten-
dencies are systematized by the literature identifying 
3 groups of countries characterised with different inci-
dence and mortality. Group 1 includes countries in which 

in the last decade an increase in both incidence and 
mortality has been recorded. This group is represented 
by Lithuania, Estonia, Bulgaria, Poland, Latvia, Spain, 
and Croatia. Group 2 includes countries with an increase 
in incidence and decrease in mortality, such as Canada, 
Denmark, Finland, Ireland, Italy, Slovakia, Norway, and 
Sweden. Group 3 is characterised by a decrease in mor-
bidity and mortality, which is observed in the USA, Aus-
tralia, New Zealand, Japan, Austria, the Czech Republic, 
France, and Iceland [50]. In countries with high and very 
high HDI scores, positive trends in incidence and mortal-
ity are associated with the implementation of effective, 
early diagnostics based on population screening pro-
grams, as well as the increase of availability of modern 
diagnostic and treatment technologies. The introduction 
of screening programs in the initial period may lead to 
an increase in incidence as a result of identification of 
undiagnosed CRC cases; however, ultimately, as a result 
of removal of pre-cancer lesions, it results in a decrease 
in incidence and mortality [6, 8, 47, 48, 53, 54].

Figure 5. Disease incidence: distribution by C18–C21 codes between 1990 and 2014 in the Podkarpackie 
region by age: A – C18, B – C19, C – C20, D – C21
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The majority of publications emphasize the role of 
completeness and quality of collected data on incidence 
and deaths, which are the basis for both assessing the 
health condition of society, creating epidemiological 
analyses, and building preventive programs.

Arnold particularly emphasizes in his publications 
the role of completeness and quality, the sources of 
obtaining the data used, and the criteria for exclusion 
from research of countries or registers that do not meet 
the criteria specified by the WHO [5, 52, 55, 56]. 

In this aspect, it is impossible not to mention the 
repeated exclusion in the WHO studies and publications 
of data on death causality in Poland in 2013 due to 
exceeding the quality criteria [4, 55].

As mentioned at the beginning, the collection and 
analysis of data of cancer incidence and mortality in 
Poland faces serious difficulties.

In the field of oncology, the inability to determine 
the actual cause of death is most often associated with 
the use of codes C76, 80, and 97 and NOS (not oth-

erwise specified). Arnold, following the WHO, defines 
these codes as “garbage codes”.

In 2000, due to exceeding 25% of cases coded with 
“garbage codes” for the first time, data from Poland did 
not meet the criteria required for comparative mortality 
analyses. For comparison, the percentage of such codes 
in the Czech Republic is 15%, in Germany 14%, in Slo-
vakia 11%, and in Hungary 6–7%. However, among the 
“garbage codes” those related to cardiovascular diseas-
es dominate. In 2014 such oncological “garbage codes” 
were used in 4024 cases in Poland [4, 57]. 

In 2013, 29.5% of death records were improperly cod-
ed, i.e. they could not determine the actual cause of death 
[58]. In turn, the development of oncological yearbooks in 
Podkarpackie faced the problem of the lack of ICD 9 codes, 
incorrect or incomplete coding, and the use of “garbage” 
ICD 10 codes in hospital files, cancer registry reports, and 
death registries, which in turn prevented proper coding of 
all cases diagnosed according to the results of postopera-
tive histopathological examinations [59]. 

Figure 6. Disease incidence: distribution by C18–C21 codes in the years 1999–2014 in Poland by age:  
A – C18, B – C19, C – C20, D – C21
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In Poland, the cancer incidence in male patients in 
the early 2000s was characterised by rapid growth. The 
average crude incidence rate for men in the 1960s was 
6.8 per 100,000 inhabitants, whereas for the Podkar-
packie region it was 5.5.

In each of the subsequent decades, both in Poland 
and in the Podkarpackie region, this rate was steadily 
increasing, reaching in the second decade of the 21st 
century the values of 49.9 and 47.1, respectively.

From the 1960s to the 1990s, the average annual 
increase rate in the Podkarpackie region grew in each 
decade (from 0.6% to 5.7%). This process slowed down 
in the early 2000s. This resulted in a decrease in the 
rate of increase in the first decade to 5.1%, and in the 
following decade to 4.6%. In Poland, the largest average 
annual rate of increase in the male incidence rate was 
observed in the 1960s (8.5%), while in the following 
decades it remained close to the regional level.

In the Polish female population, the rapid increase in 
colorectal cancer incidence continued until the middle 
of the 1990s, and since then the rate of increase has 
decreased [7, 14, 46]. 

Among women, the average value of the crude inci-
dence rate at the beginning of the analysed period was 
7.3 per 100,000 inhabitants in Poland, while in the Pod-
karpackie region it was 6.7. In both cases it was higher 
than among men. This dependence continued over the 
next 2 decades. In the 1990s the trend reversed – the 
rates for men started to exceed the rates for women, 
and this trend continued until the end of the observa-
tion period.

It is worth pointing out that from the 1960s to the 
1990s, the average annual rate of increase for women 
in the 2 areas concerned was characterised by a similar 
pattern of volatility. Starting from a high level (above 
7% in the first decade) it declined significantly over the 
next 3 periods. The start of the 21st century, with the 
continuing national pace, brought about a significant in-
crease in the average annual incidence rate for women 
in the Podkarpackie region [9, 11, 15–43]. Referring to 
the changes that took place in the European countries 
included in groups 2 and 3, it is worth emphasizing that 
the decrease in the incidence and mortality in relation 
to women signalled for the Czech Republic has been vis-
ible since 2003, while in Sweden and Norway, where the 
rates were similar to those in Poland, a significant im-
provement has only been visible in recent years [45, 60].

The majority (more than 90%) of colorectal cancers 
occur after 50 years of age, with more than 75% of cas-
es in people over 60 years of age [44, 46]. 

According to Hagagar, colorectal cancer occurrence 
in people aged 60–79 years is 50 times higher than in 
young patients (under the age of 40 years). However, 

disease occurrence in young people is observed more 
and more frequently. In the USA, colorectal cancer is 
one of the 10 most commonly identified cancers among 
20–49-year-olds [13, 50]. Similar observations are sig-
nalled by Gutlic in the Swedish population, with an in-
crease of 27–52% per decade for colon cancer observed 
in the age group below 50 years, both in men and wom-
en, while in cancer of the rectum it increased in men 
below 50 years of age, it decreased in both sexes 80+ 
years old, and remained unchanged in other age groups 
[60, 61]. In turn, Park in his material of 226,352 cases 
has shown the percentage of patients under 39 years 
of age to be around 5% [51].

In the Podkarpackie region, the average age of can-
cer incidence of both women and men showed a mod-
erate upward trend in the last years, being estimated 
at a level of around 68 years. Over 5 decades of obser-
vation, the average age of disease incidence increased 
from 64.5 to 68.4 in women and from 64.0 to 67.6 years 
in men. 

An analysis of the disease incidence in patients un-
der and above 50 years of age showed (in particular for 
the 2 main cancers: colon cancer and rectum cancer) 
that less than 8% of cases occurred in patients under 
50 years of age, with a parallel increase in the number 
of cases was seen in patients over the age of 50 years. 
This trend follows the pattern observed in the general 
population. In neighbouring countries the following was 
observed, in the Czech Republic in 1999-2014 patients 
with colorectum cancer under 50 years old constituted 
5.25%, in Ukraine in 2002–2012 this figure was 8%, and 
in Slovakia in 2000–2010 it was 7.4% [45, 62]. It seems 
that despite including these countries in 3 different cat-
egories in the incidence and mortality rate of colorectal 
cancers, the impact of economic, social, and lifestyle 
factors on incidence and mortality trends in this region 
should also be associated with socio-political transition, 
particularly in countries of the former Eastern Bloc.

Conclusions
In 1963–2014, the incidence of colorectal cancer in 

the Podkarpackie region was lower than the average 
incidence in Poland. Between 1963 and 2014, the num-
ber of cases of colorectal cancer identified in the re-
gion increased 8.1-fold in men and 12.7-fold in women. 
In the Podkarpackie region, similarly to the remaining 
part of Poland, the average value of the crude female 
incidence rate during the first 2 decades of the period 
considered was higher than that of men. This trend re-
versed in the 1990s. Between 1963 and 1999, the aver-
age annual rate of increase in the Podkarpackie region 
increased between 0.6% and 5.7% in each decade, with 
a slight slowdown in the early 2000s. In the region stud-
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ied, the average rate of increase in the female incidence 
rate fell significantly until the end of the 20th century, 
then grew significantly at the start of the 21st centu-
ry, in contrast to the national pace. Over the course of  
50 years, the average age at colorectal cancer diagnosis 
has increased by 3.9 years for women and by 3.6 years 
for men.
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