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Abstract
Introduction: Despite the progress which has been made in the diagnosis and treatment of lung cancer, it is still one of
the main causes of death in both men and women. The introduction of new therapeutic modalities did not improve the
5-year survival results of lung cancer patients. The Lublin Voivodeship is a sparsely-inhabited area with little urbanization
and a population of about 2.2 million people. Only 46.8% of its citizens live in the towns, while the national average is 61.9%.
Objectives: The aim of the study was to compare the differences in the periods of time and reasons for delay in diagnosis
and initiation of treatment of lung cancer among patients who are inhabitants of the rural and urban regions of Lublin
Voivodeship, and who were consulted in Thoracic Surgery Department.
Materials and methods: 300 lung cancer patients who were consulted in the Thoracic Surgery Outpatient Clinic or who
were hospitalized in the Department of Thoracic Surgery in the period between 2 January 2010 – 7 January 2011 were
included in the study. Delays were calculated for two periods of time: 1) time from the first signs of the disease to the
first medical examination; 2) the time from the first visit to a doctor to the start of treatment, or disqualification from the
causative treatment. The time of the first delay for the urban and rural populations was similar and ranged from 2-37 weeks
and 2-23 weeks, respectively. Lack of time and disregard of signs of disease were the most commonly reasons given for
the first delay among rural residents. The urban population indicated fear and lack of time as the main reasons of delay.
Assessment of the second reason for delay was possible thanks to a specially designed research protocol which gathered
the main reasons of delay in several subgroups that enabled their statistical evaluation. The length of second period was
similar for both populations.
Results: There were no significant differences in the length of the time of delay between the two assessed groups. In both
groups, delays dependent on poor healthcare access were similar. Among rural inhabitants, the most often reasons of delay
were waiting for hospital admission and re-bronchoscopy. In the urban population, the most common reasons for delay
were waiting for hospitalization and CT procedure.
Conclusions: The results of the presented research allowed the following conclusions to be drawn: between the two
assessed groups there were no differences in the length of the time of delay; 2) delays in diagnosis and treatment were too
long for the patients and could affect the severity of the disease and final prognosis; 3) there is a need for intensification of
information campaigns on lung cancer in order to reduce the delays dependent on patients, and to improve the cooperation
of family doctors, pulmonologists, thoracic surgeons and oncologists.
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Introduction
Cancer morbidity remains one of the most important
social problems of 21st century. Despite the progress made
in the diagnosis and treatment of cancer, it still is one of the
main causes of death in both men and women. Among all
neoplasms, lung cancer remains the main cause of death
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worldwide. Despite the introduction of new therapeutic
modalities and continuous improvement of the quality of
treatment, in Poland the 5-year survival results of lung cancer
patients are unsatisfactory and reflect the inability of the
health system to fight cancer [1, 2]. The main reason for
such results remains the advancement of clinical stage of the
disease in patients newly reported for the treatment. More
than a half of the patients are diagnosed with lung cancer in a
highly advanced or metastatic stage, which often excludes the
possibility of radical treatment. Clinical staging at the time
of diagnosis not only affects survival but also influences the
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costs of treatment [3, 4, 5, 6]. The main reasons for the delayed
start of treatment (which results in cancer progression) are
due to the fault of patient or/and physician [7, 8, 9, 10, 11].
Therefore, the most effective way to improve the outcomes of
lung cancer is to eliminate the causes of this setback.
The Lublin Voivodeship is a sparsely-inhabited area with
little urbanization and a population of about 2.2 million
people, of whom only 46.8% live in the towns, compared
with the national average which is 61.9%. The predominance
of rural inhabitants causes the need for epidemiological
studies based on this part of the population. According
to National Institute of Health (NIH) data from 2007, the
inhabitants of Lublin Voivodeship, especially those who live
in small localities and who remained in so-called good health
(i.e. with no disabilities) had the shortest survival time in
Poland. Differences in access to medical services may also
be proved by the fact that urban residents are more likely to
be hospitalized by about 20% than rural residents.
There is only one department of thoracic surgery in Lublin
Voivodeship where all the patients from this region suspected
of suffering from lung cancer, and who can potentially be
treated surgically, are consulted.
The aim of the presented study was to analyze differences
in the periods of time and reasons for delays in diagnosis and
initiation of treatment of lung cancer among patients who
are inhabitants of rural and urban regions of the Lublin’s
Voivodeship. The obtained results will serve to identify new
targets for health education, prevention and organization to
reduce existing delays.
Materials and Methods
300 patients who were consulted in the Thoracic Surgery
Outpatient Clinic or who were hospitalized in the Department
of Thoracic Surgery in the period between 2 January 2010
– 7 January 2011 were included in the study. All patients
had the diagnosis of lung cancer confirmed by histological
examination. The authors’ research tool was a specially
designed questionnaire – the Research Protocol (RP) – which
enabled collection of demographic data and patients’ medical
history. The RP was constructed in a manner which helped
record the decisions taken by the patients during the period
of diagnosis. These data were supplemented with information
about individual staging and therapeutic procedures.
Patients were qualified for the survey in a manner which
enabled the creation of two groups with equal numbers.
To achieve this, the medical records of all evaluated lung
cancer patients were divided into two groups, depending
on residential status (urban/rural). After that, 150 files were
randomly selected from each group. As the final point of the
observation period, the date of implementation of surgical
or oncological treatment (chemotherapy or radiotherapy,
or both), or the day of disqualification from any treatment,
was adopted. 150 rural residents were enrolled into the test
group (Group I) and 150 urban dwellers into the control
group (Group II). Demographic differences between the two
groups are presented in Table 1.
Chi-square test was used to compare the reasons for delay
in diagnosis and treatment of the patient groups, divided
according to different demographic and social factors. The
U-Mann Whitney test was used for testing the equality of
population medians among the groups. The results were

Table 1. Demographic data
Men
Women
Mean age in the group

Group I

Group II

105 (70%)

98 (65.3%)

45 (30%)

52 (34.7%)

57 YEARS

58.5 YEARS

accepted as statistically significant at the significance level
p ≤ 0.05.
Results
The number of higher educated people was insignificantly
lower in the group of rural inhabitants. The education level
of rural inhabitants more frequently stayed at the lower
level (44%), compared to the urban regions (32.7%). Less
significant but still visible differences in educational status
was observed on the secondary and academic levels (43.3%
vs. 48% and 12.7% vs. 19.3%, respectively).
Thanks to the RP it was possible to evaluate the potential
cancer risk factors of the respondents. Although statistical
evaluation did not reveal any statistically significant
differences, nevertheless, other cancers were more often
observed in the patients in Group II (4.7% vs. 3.3%), lung
cancer was observed in families more often in Group I (4%
vs. 2%), risk factors at work were more frequently mentioned
by urban inhabitants (18% vs. 10%), and smoking was almost
equally indicated in both groups (57.3% vs. 61.3%). Risk factors
at work were explained to the responders as frequent exposure
to chemical substances, radiation, and electromagnetic fields.
The data gathered thanks to the RP also enabled evaluation
of the frequency of use of medical services (Tab. 2). Medical
care was significantly more frequently used by patients living
in the urban environment.
Table 2. Medical services
Medical services

Group I

Group II

n. of
percentage
n. of
percentage
patients
patients
Medical and X-ray
examination
YES

40

26.7%

73

48.7%

NO

110

73.3%

77

51.3%

0

28

18.7%

31

20.7%

1

58

38.7%

32

21.3%

2

30

20.0%

42

28.0%

3 or more

34

22.6%

45

30.0%

χ2
p

14.538
0.0001

No. of visits to a
doctor per year
11.195
0.0107

On the basis of subjective assessment of the patients on
a scale of 0 – 5, the degree of their knowledge about lung
cancer was evaluated (0 = complete lack of knowledge, 5 = full
knowledge). The source of knowledge was also registered
(Tab. 3).
The analysis did not show any significant differences in the
level of awareness and knowledge about lung cancer between
the two evaluated populations. Inhabitants of rural regions
more often indicated family and friends as the main source
of their knowledge.

74

Annals of Agricultural and Environmental Medicine 2013, Vol 20, No 1

Marek Sawicki, Michał Szczyrek, Paweł Krawczyk, Paweł Rybojad, Andrzej Jabłonka, Janusz Milanowski. Reasons for delay in diagnosis and treatment of lung cancer…

Table 3. State of knowledge about lung cancer
Knowledge about
lung cancer

Group I

Group II

No. of percentage No. of percentage
patients
patients

Knowledge about
lung cancer on the
scale
0-1

46

30.7%

36

24.0%

2-3

90

60.0%

93

62.0%

4-5

14

9.3%

21

14.0%

Doctor

22

14.7%

30

20.0%

Family/friends

63

42.0%

25

16.7%

Mass media

50

33.3%

70

46.7%

Internet

15

10.0%

25

16.6%

χ2
p

2.669
0.266

Source of knowledge
23.473
0.0001

There were no significant differences in the distribution
of reason for the first delay between the examined groups.
However, lack of time and underestimation of signs of disease
were the most commonly given reasons for the first delay
among rural residents. The urban population indicated lack
of time and fear as the main reasons for delay.
Assessment of the second reason for delay, which was
dependent mainly on the poor organization of health care,
was more complicated. Thanks to the RP, the main reasons
were gathered in several subgroups which enabled their
statistical evaluation. The length of the second period was
similar – from 6-17 weeks (median 12 weeks) (Tab. 5).
Table 5. Reasons for the second delay
Reasons for the second
delay

Group I

Group II

No. of percentage No. of percentage
patients
patients

χ2
p

Symptomatic treatment

7

4.7%

6

4%

Clinical staging, based on the Tumour-Node-Metastasis
(TNM) classification was established based on clinical or
pathological evaluation. There were no significant differences
in the distribution of disease advancement between the
analyzed groups of patients. Stage I+II was observed in about
26-30%, stage IIIA in 12-14 %, IIIB in 18-20%,and stage IV
in 36-41%. About half of the patients who were diagnosed
and treated in our department were in higher stages of NonSmall Cell Lung Carcinoma (NSCLC) – IIIB and IV, and were
therefore were disqualified from surgical treatment.
Altogether in both study groups, 116 patients were treated
with radical surgery – 61 (40.7%) from Group I, and 65
(43.3%) from Group II. Lobectomy was the most commonly
performed procedure. The remaining patients from both
groups were subjected to diagnostic surgical procedures or
endoscopy. Some patients with histological confirmation
of the diagnosis and who remained at high levels of a
clinical stage and/or who were in poor general health, were
disqualified from surgical treatment and chemotherapy.
The time of delay was calculated for two periods of time:
1) the period from first signs of disease to the first medical
examination (delay was considered as being solely the fault
of the patient); 2) the period from the visit to a doctor to
the start of treatment, or disqualification from causative
treatment (delay caused by health system organization). The
first delay for both evaluated populations was similar, and for
urban population reached 2-37 weeks (median 9 weeks), for
rural inhabitants – 2-23 weeks (median 8 weeks). The most
common reasons given by patients in RP for the first delay
are shown in Table 4.

Incorrect diagnosis

5

3.3%

7

4.7%

Delay in referral to a
specialist

8

5.3%

6

4%

Waiting for
hospitalization

61

40.7%

50

33.3%

Waiting for CT

32

21.3%

42

28%

Necessity for rebronchoscopy

37

24.7%

39

26%

Table 4. Reasons for first delay

There are four possible ways that can lead to a reduction
in the mortality of patients with LC. First, by prophylaxis,
with particular emphasis on prevention of smoking as the
main factor in increasing LC morbidity. It is also necessary
to emphasize the importance of early detection of cancer and
the lack of delay in diagnosis [12, 13, 14, 15, 16, 17]. Delays
dependent on the fault of the patient, which may occur
even before reporting to the doctor, are caused mainly by
insufficient knowledge about LC [18, 19, 20]. In the presented
study, more than 30% of the rural patients had almost no
knowledge about their disease in the period before the
illness. Knowledge among the remaining 60% of patients
was incomplete. Additionally, information came mainly

Reasons for first
delay

Group I

Group II

No. of
patients

percentage

No. of
patients

Underestimation of
signs of disease

49

32.7%

33

22%

Fear

28

18.7%

36

24%

8

5.3%

11

7.3%

Lack of time

38

25.3%

43

28.7%

Lack of money

13

8.7%

11

7.3%

Family reasons

14

9.3%

16

10.7%

Own treatment

percentage

χ2
p

1.346
0.718

3.19
0.671

In both groups, delays dependent on poor healthcare
access were similar. Among rural inhabitants the most often
reasons for delay were waiting for hospital admission and rebronchoscopy. In the urban population, the most common
reasons were waiting for hospitalization and CT procedure.
Cumulative Delay Time (CDT) was counted as length
of the period from the first signs of lung cancer (LC) to
implementation of surgical or oncological treatment, or
disqualification from any treatment. The CDT, i.e. length of
first and second periods, was similar for both groups (Tab. 6).
Table 6. Cumulative Delay Time in both evaluated groups
Group I

Time of delay (weeks)

Group II

Range

Median

Range

median

7-46

18

10-36

19

Discussion
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from friends and family, and thus was often inaccurate and
without emphasis on the importance of early diagnosis for
the disease outcome.
In the RP, the patients reported underestimation of
symptoms and lack of time as the most common causes for
late reporting to a doctor. It is significant that the lack of time
is also a way of belittling the disease risk. The knowledge of
urban inhabitants about LC was significantly higher, and
came mostly from more reliable sources, such as television,
radio and the internet. However, this has not reduced
significantly the time of delay in reporting to a doctor, which
indicates the need to revise the educational programs also
for this group of patients.
The total delay time for the patients of rural population
equaled 9 weeks and was similar to the patients of urban
population. In both groups, delays dependent on patients
occurred also in the period between referral to a physician
and implementation of treatment. They were most often
caused by the irrational fear of cancer diagnosis. At this
stage of the disease, the blame for the delay must be divided
between the State – which should ensure an adequate level
of knowledge of patients, and the family doctor who should
properly explain the problem to his patients with adequate
elucidation of benefits of early diagnosis and treatment
[21, 22, 23].
In the literature, only a few studies provide information
about the length of time from the first symptoms to the
first examination by a doctor [24]. In American medical
literature, 25-39% of patients experienced a delay of more
than 3 months [25]. Antkowiak reported that in his study
group of young patients (not older than 45 years) the average
setback was 2.4 months [26]. Bourke et al. state that in their
similar group the delay exceeded 3 months [27]. In Pawlicki’s
study group (patients with all kinds of malignancies), the
first period of delay was even longer and reached 8.6 months
[18, 28]. Some authors deliberately omitted study of this first
period because it is extremely difficult to determine the first
symptoms of the disease which require medical examination
[29, 30]. In the Italian GIVO study (Gruppo Interdisciplinare
Valutazione Interventi in Oncologa) – Interdisciplinary
Group for Cancer Care Evaluation – the median time for the
first delay (dependent on the patient) was only 7 days, which
seems to be drastically different from the studies conducted
in other countries, and therefore unreliable [31].
A subsequent way to the reduce mortality among patients
with lung cancer could be screening performed using the
newest research methods. However, studies conducted so far
indicate that the prevalent screening tests are causing much
controversy because of their low specificity and high cost.
Further improvement of outcomes of treatment is
associated with the introduction of new medicaments,
surgical techniques, and methods of radiotherapy. To date,
however, expectations of the amelioration of the new methods
were much bigger than the effects of their use in clinical
practice. Additionally, their use is associated with huge
medical costs incurred by the State.
Finally, the mortality can be reduced by shortening the
periods of delays by simply improving the organization of
health services in a way which does not require any additional
costs [28]. In the presented study, the time of the second delay
(time from the first visit to the doctor to the start of treatment,
or disqualification from the causative treatment) was similar
for both groups: 11 weeks for the rural population and 12 weeks

for the urban population. The main causes of delays during
this period were errors by general practitioners, and problems
associated with the organization of health care in Poland.
The results obtained in the presented study did not show any
significant differences in the access to a family doctor or to a
specialist between the two evaluated groups. Delays caused
by the fault of a doctor did not exceed 13%, and were similar
in both groups of patients. The main medical malpractices
were initial incorrect diagnosis, neglecting to perform an x-ray
examination, and subsequent inappropriate treatment. In over
85%, delays of the second period were caused mainly by the
organization and capabilities of health care system [18, 28].
Pathomorphological evaluation of the malignancy and
determination of its clinical staging with the use of CT and
bronchoscopy examination are the necessary conditions
for initiation and planning of further treatment of LC [32,
33]. These tests are usually performed on an outpatient
basis or during the one-day hospitalization. In the current
economic situation in Poland, limited health funds in various
diagnostic centres may extend the CT waiting period to 4-5
weeks. Additional delays are caused by the frequent need to
repeat bronchoscopic examination in order to obtain suitable
material for pathological evaluation. The duration of the cycle
of the bronchoscopy and histological examination can range
between 2-3 weeks. This diagnosis could be made much faster
if possibilities existed for hospitalization in special lung cancer
diagnostic units, where each patient could be consulted by a
pulmonologist, radiologist, pathomorphologist, oncologist
and thoracic surgeon. Only such complex care could shorten
the delays caused by sending patient from one specialist to
another. In Poland, there is lack of such highly specialized
diagnostic centres. Only some pulmonological wards can
meet somewhat similar conditions; unfortunately, the limited
number of beds and restricted annual admissions do not
permit this service for all LC patients. Similarly, the waiting
time for admission to the Department of Thoracic Surgery for
patients already scheduled for surgical radical treatment can
range from 2-8 weeks which, in extreme cases, can lead to the
need to duplicate the diagnostic work previously carried out.
Delays caused by inappropriate organization of health
services concern not only Poland. Various degrees of latency
have also recorded in the USA, UK, Sweden, Brazil, and
many other countries [21, 23, 25, 30, 34, 35, 36]. In Poland, an
immediate solution to this problem could be the qualification
of LC by the NFZ (Narodowy Fundusz Zdrowia), the
National Health Fund, as a priority, without limiting funds
for diagnosis and treatment. This could eliminate the most
common reason for delay – waiting for a bed in the hospital.
The results obtained in the presented study confirm that
the place of residence does not affect the delay in diagnosis
and treatment of lung cancer. Thanks to this study, it was
possible to point out opportunities for shortening this period
by multidirectional actions directed at the improvement of
education and organization of the health system.
Conclusions
1. Between the two assessed groups there were no differences
in the length of the time of delay.
2. Delays in diagnosis and treatment are too long for the
patients, and may affect the severity of the disease and
final prognosis.
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3. There is a need for intensification of information
campaigns about lung cancer in order to reduce the delays
dependent on patients, and to improve cooperation among
family doctors, pulmonologists, thoracic surgeons and
oncologists.
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