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How patients with laryngeal cancer evaluate their quality of life
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Abstract
The aim of the study was to find out the quality of life in patients with laryngeal cancer after the treatment and to compare it with the quality of life of the general population of the same average age.
Data collection was conducted through a cross-sectional quantitative survey using the standardized World Health Organization Quality of Life Questionnaire (WHOQOL-BREF), including the population standards for the age groups. Data collection was undertaken in patients treated at the Otorhinolaryngological Department. Data from 42 patients, with an average age of 70 (16 patients with permanent tracheostomy) were evaluated. A t-test was used for the statistical evaluation of the quality of life in patients after the treatment of laryngeal cancer and the general population of the same average age.
We found out that patients displayed a higher quality of life in most areas of the WHOQOL-BREF (physical health, psychological health, social relationships, environment, and overall quality of life and health). A difference was found in the area of physical health, which patients rated lower than the other surveyed areas. The use of the paired t-test for equal and unequal variances demonstrated a statistically significant difference in the subjective WHOQOL-BREF assessment of the quality of life between patients after the treatment of laryngeal cancer and the general population of the given average age.
From a practical point of view (clinical intervention), it cannot be clearly stated that the results of the quality of life of patients after the treatment of laryngeal cancer are significantly different from the values of the given average age population.
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Introduction

Malignant tumours account for a quarter of all deaths in the Czech Republic (CR) and are the second leading cause of death (after cardiovascular diseases). In the Czech Republic, 27.3 thousand people died of cancer in 2017. Out of total annual deaths, the cause of death was cancer-related in 27.0% of men and 22% of women (IHIS CR, 2018a). The year-on-year growth rate of newly diagnosed malignant tumours per 100 thousand inhabitants increased by 0.1% in men and by 2% in women (IHIS CR, 2018b).
In 2017, the incidence rate of laryngeal cancer was 2.65 per 100 thousand inhabitants worldwide, 3.75 in Europe and 4.9 in the Czech Republic (IHIS CR, 2018b). According to a survey by the Institute of Health Information and Statistics of the Czech Republic, up to 60% of patients are diagnosed with laryngeal tumours at an advanced stage. The reason for this may be an asymptomatic period of early disease, but also a lack of prevention in terms of little awareness and a lack of screening programmes for laryngeal cancer.
The above-stated epidemiology both in the Czech Republic and in the world clearly indicates that laryngeal cancer is one of the most frequently occurring diseases, which is why it became the focus of our research.
Oncological disease always imposes a heavy burden on the patients and their family in all areas of life. The perception of the quality of life is subjective and may conflict with objective symptoms and findings. Therefore, in addition to evaluating the effect of treatment, the quality of life of patients should be monitored. Then, on the basis of the results, other methods and procedures in the provision of health care should be implemented to maintain or improve the patient's quality of life (Gurková, 2011).
The quality of life in general and the quality of life of patients with head and neck cancer are dealt with in a number of professional monographs and studies, both in the Czech Republic and abroad. In the evaluation of quality of life in patients with total laryngectomy with permanent tracheostomy, where a non-specific standardized questionnaire Schedule for Evaluation of Individual Quality of Life (SEIQoL) was used, Čiháková and Čelakovský (2007) concluded that tracheostomy worsens the quality of life, although not as severely as to make life with a tracheostomy unbearable.
A number of foreign studies have investigated the effect of treatment on quality of life. One example is the randomized study of Bottomley et al. (2014), which involved 6 European countries, 19 institutions and 450 respondents. The respondents were patients with laryngeal cancer or cancer of the laryngeal part of the pharynx following surgical resection. The quality of life was evaluated by standardized questionnaires of the European Organization for Research and Treatment of Cancer (EORTC QLQ-C30, version 3) and Quality of Life Head and Neck Module (QLQ-H35) at intervals of 42 days, 6, 12, 24, 36 and 48 months after the treatment. Patients were divided into 2 groups according to the follow-up treatment. The first group comprised patients with radiotherapy and sequential induction chemotherapy, and the second group comprised patients undergoing chemoradiotherapy. There were no differences in the quality of life among respondents of both groups concerning fatigue and shortness of breath. The differences in quality of life were associated with swallowing and speech, with better results in patients with sequential induction chemotherapy and radiotherapy. However, most differences in the quality of life between the two groups of patients were not found in the evaluation after 48 months of treatment (Bottomley et al., 2014). Research surveys assessing the quality of life associated with treatment procedures are used to find the optimal course of therapy while maintaining the highest quality of life.
A factor significantly influencing the perception and evaluation of patients’ quality of life is marital status. Farrand and Duncan (2007) compared the quality of life in 226 patients after a total laryngectomy compared to a control group of 89 healthy respondents. In the group of patients with a total laryngectomy, 66.8% were married, while the control group included 65.2% married respondents. The quality of life was assessed according to the non-specific standardized Short Form 36 Health Survey (SF-36), where, among other things, the social functions and emotional role limitations were evaluated. In patients with total laryngectomy, the mean value was Ø 72.63 in the area of social functions and Ø 61.41 for the emotional role limitations. The mean values of the control group, i.e. healthy respondents, were Ø 79.24 for social functions and Ø 82.21 for emotional role limitations. The social and emotional area in patients after total laryngectomy is influenced by a number of factors, such as the adoption of an alternate form of communication, the prognosis of the disease, the patient's attitude to the disease, loss of employment, etc. According to the authors of the study, a significant role in coping with a difficult life situation, i.e. a serious disease, is played by family and friends. Furthermore, the authors of the study suggested that patients using functional tracheoesophageal puncture to communicate will have the highest quality of life. Out of the total 226 respondents, 147 used tracheoesophageal puncture for communication, 42 communicated using oesophageal speech, and 37 had electrolarynx. Quality of life results showed that further improvement in voice quality did not affect the general quality of life in all SF-36 rated areas. However, all three groups of respondents with alternate communication mechanisms had a worse quality of life than the control group (respondents without laryngeal diseases) (Farrand and Duncan, 2007).
Van den Brink et al. (2006) evaluated the quality of life in 90 patients in the first three months following discharge after surgery for head and neck cancer in the Netherlands. They used the Quality of Life (QOL) standard questionnaire, and found respondents living alone to have reduced quality of life, especially in the following areas: fear associated with the specificity of the head and neck disease, concerns about contact with nursing staff, physical appearance, low confidence in the ability to communicate with others and loneliness.
Ulrich and Canale (2005) recommend, in the absence of partner support, to provide patients with systematic attention of nursing staff, and to draw up a management plan on admission to reduce risk and provide support.
An extensive retrospective study by Gourin et al. (2015), which assessed the quality of care provided in patients with laryngeal cancer associated with dysphagia, weight loss, oesophageal strictures, etc., was conducted in the United States. Data were collected on patients diagnosed with laryngeal carcinoma in 2004–2007. The study included a total of 2,370 patients. The quality of care provided was monitored after treatment for 30 days, followed by intervals of 1, 2, 3, 4 and 5 years. The number of respondents in the last year of the evaluation was 275. The authors of the study report that the higher quality of care provided is associated with a lower risk of dysphagia, weight loss, airway obstruction, and pneumonia associated with a tracheostomy. The retrospective study also looked at the impact of provided care on the cost of long-term care for these patients.
Veldhuis et al. (2016) assessed the quality of life using non-specific and specific standardized quality of life questionnaires in two groups of patients. The first group of respondents comprised patients with laryngeal cancer and the other group comprised patients with cancer of the oropharynx. EORTC QLQ-C30 (version 3) and specific standardized QLQ-H&N35 questionnaire were used to assess the quality of life before the treatment and then 10 months after treatment. The survey showed that the overall quality of life in both groups of respondents assessed by the EORTC QLQ-C30 questionnaire was reduced to 53.4 at the beginning of the treatment, and then improved to 60.2 ten months after the treatment, p <0.05. The differences were found using the specific QLQ-H&N35 assessing factors directly associated with head and neck cancer. Oropharyngeal cancer patients reported greater fatigue and oral cavity problems, laryngeal cancer patients lost their sense of smell, taste, and suffered from a cough. Veldhuis et al. (2016) assess the overall quality of life for both groups of respondents after the treatment to be at a satisfactory level.
The same quality of life assessing tools EORTC QLQ-C30 and QLQ-H&N35 were used in a three-year study by Malá et al. (2015), which evaluated the nutritional and clinical status associated with the quality of life of patients with head and neck cancer. The prospective study assessed the quality of life in relation to clinical status and a number of variables and symptoms while focusing on nutrition solutions. Monitoring the quality of life, oncological data, subjective clinical symptoms, comorbidities, and laboratory markers took place in five check-ups over a period of three years. The authors state that early nutritional intervention through enteral nutrition can improve the quality of life, and has a beneficial effect on the further development of malnutrition and survival of patients. At the end of the study, the authors state that monitoring quality of life is extremely valuable for mutual understanding.
Most studies are concerned with the quality of life associated with the type of treatment, site of the tumour, or the extent of surgery. In our research, we wanted to determine the quality of life using a standardized questionnaire in the group of patients after laryngeal cancer compared to the quality of life of the general population of the given age average. This influenced the choice of the tool for assessing the quality of life, even with the awareness of certain limits (use of a non-specific standardized questionnaire of quality of life, normative values ​​for the general population in the Czech Republic from 2006, different representation of the level of education among respondents, regional perspective and the size of the municipality, normative values ​​for the population average irrespective of gender of the patients). Unfortunately, there is no other standardized tool for assessing the quality of life in the Czech Republic, which would also set normative values for the general Czech population.

The aim of the research
The aim of the research was to determine the quality of life in patients with laryngeal cancer after treatment and then to compare it to the general population of the given age average using the abbreviated version of the World Health Organization's Quality of Life Questionnaire (WHOQOL-BREF).

Materials and methods

The research was carried out in patients treated at the ENT clinic in a regional type hospital, 3 months or more after the treatment, without recurrence of the disease. A total of 55 patients were approached and 47 participated, but 5 of them completed the questionnaires incompletely and were thus excluded from the research. Consequently, the study group consisted of 42 patients with complete data in both questionnaires. Data collection took place from March to December 2016. Data were processed by descriptive statistics and unpaired parametric t-test.
Data collection was approved by the ethics committee of the healthcare facility and patients agreed to be included in the research by signing an informed consent.
The questionnaire was filled in by patients during check-ups at the oncological counselling centre. The survey included patients without cognitive deficits. The cognitive status was assessed according to medical records, information obtained from healthcare professionals, and an interview during the check-up.
The WHOQOL-BREF Quality of Life Questionnaire, which is an abbreviated version of the WHOQOL-100 questionnaire, was used to assess the quality of life data. The questions are based on 4 domains (physical health, psychological health, social relationships, and environment). The questionnaire contains 26 questions, where the first 2 are separately examined as the overall quality of life and general health (Q1 and Q2). Patients respond to fixed questions using the Likert scale. The range of the scale for individual questions is 1–5, and for the domains 4–20. The scale of the separately examined questions Q1 and Q2 is 1–5. Higher scores denote a better quality of life. The resulting data is evaluated in the form of domain scores and the two separate questions. The scores are the average totals calculated from the individual answers. Arithmetic means, standard deviation, and variance were used for the calculations. The methodology of Dragomirecká and Bartoňová (2006) was used to generate raw domain scores and transform them into the values 4–20 or 1–5 respectively.
The General Data Questionnaire was used to identify patient data such as employment, social and family situations. Treatment procedures, risk factors of laryngeal carcinoma or problems associated with tracheostomy were also examined. The questionnaire contained a total of 12 questions, with the first 10 questions answered by all patients and the remaining two only by patients with permanent tracheostomy. Closed (dichotomic and polytomic), open and semi-open questions were used.
Medical documentation was used to provide additional information about the patient's previous treatment, cognitive assessment, length of follow-up in the ENT clinic and the age.
Basic identification data about the sample of patients are also stated. A total of 42 patients completed the questionnaire, 3 or more months after treatment, without recurrence. We set this time limit because it allows patients a certain degree of adaptation after the demanding treatment. The group is represented by 39 (93%) men and 3 (7%) women. There were 26 (62%) patients without a permanent tracheostomy and 16 (38%) with a permanent tracheostomy. The average age of all patients was 70 years, the lowest age was 55 years and the highest was 84 years. Most respondents had elementary education, and 34 (81%) patients had vocational training. The remaining part of the respondents, 8 (19%), had secondary or university education. A significant factor affecting the quality of life is the patient's partner. 26 (62%) respondents reported being married, 16 (38%) were widows/widowers, divorced or single.
Population QoL standards for the 60–74 age group were based on results from 217 respondents. In establishing population standards, the relationship of WHOQOL-BREF domains to socio-demographic characteristics such as gender, life with a partner, work/study, housing type, and material wealth was examined. A multistage random selection by INRES Agency interviewers was used to select respondents. For respondents of the 60+ age group, 40% of respondents considered themselves ill (Dragomirecká and Bartoňová, 2006, p. 19–20).

Results

In this part, we focus on presenting the quality of life results of our respondents compared to the general population values of the given age average.
Table 1 displays the results of a standardized WHOQOL-BREF questionnaire in our 42 respondents. Domain 1 represents the quality of life in the area of physical health. According to the mean value, it can be said that the quality of life in this area is rather high in our respondents (mean = 13.33). The same is true for domain 2 (psychological health), where the mean value was 15.60. Domain 3 evaluates social relationships, and even in this case, patients have a higher quality of life. The last domain (domain 4) is the perception of the environment where the mean value was 16.88. Therefore, it can be said that all patients have a higher quality of life in all domains (min. 4 – max. 20). Also, the area of overall quality of life (mean = 3.50) and health (mean = 3.38) is higher (min. 1 – max. 5). However, when comparing individual domains, it is evident that the quality of life in physical health is somewhat lower than the values attained in the other domains.
Table 1 also displays the results of a standardized WHOQOL-BREF questionnaire for the general population of the given age average. The measured values were taken from the user manual of this questionnaire (Dragomirecká and Bartoňová, 2006). According to the mean value of overall quality of life (3.83) and health (3.33), compared to the general population standard of the Czech Republic, values in our respondents are rather high. Thus we can assume that our respondents are satisfied with their lives. They rated the quality of life in the area of physical health as the highest (mean = 14.59), followed by psychological health (mean = 14.36) and social relations (mean = 14.21). Respondents rated the environment as the worst, even though the mean value was still average at 13.76.

Table 1. The results of WHOQOL-BREF in the respondents (n = 42) and the general population of the given average age (n = 217)
	Patients with laryngeal cancer
	n
	Mean
	Min
	Max
	Population standard
	n
	Mean
	Min
	Max

	Physical domain 1
	42
	13.13
	9.14
	16.57
	Domain 1
	217
	14.59
	6.68
	18.86

	Psychological domain 2
	42
	15.60
	11.33
	20
	Domain 2
	217
	14.36
	7.33
	18.67

	Social domain 3
	42
	16.03
	8
	20
	Domain 3
	217
	14.21
	5.33
	20

	Environment domain 4
	42
	16.88
	11.5
	20
	Domain 4
	217
	13.76
	8
	19

	Overall QoL (Q1)
	42
	3.50
	1
	5
	Q1
	217
	3.83
	2
	5

	Overall health (Q2)
	42
	3.38
	1
	5
	Q2
	217
	3.33
	1
	5


n = number of respondents; mean = arithmetic mean; min = minimum measured value; max = maximum measured value.


The population standard for Overall quality of life (Q1) is 3.83, while in our respondents it was 3.50. The population standard for general health (Q2) is 3.33, while it was 3.38 in laryngeal cancer patients. However, there is a noticeable difference in domain 1 (physical health), where the arithmetic mean value of our respondents is lower (mean = 13.33) than the population standard (mean = 14.59). Interestingly, in other domains (psychological health, social domain and environment domain), the patients after the treatment of laryngeal cancer indicate a higher quality of life than the healthy population of the given age average. 
For the statistical evaluation of the quality of life between the group of patients after laryngeal cancer treatment and the general population of the given age average, an unpaired t-test was used in domains 1 and 3 for equal variances, and a t-test was used in domains 2 and 4 for unequal variances (See Tab. 2, 3, 4). We compared the calculated t with critical value for the selected significance level α = 0.05 (tcrit 0.05). In all the domains the value t is greater than tcrit 0.05. Therefore, the difference in QoL between the patients and the healthy population is statistically significant. For the comparison of the value t with the critical value for significance level α = 0.01 (tcrit 0.01), t is also greater, and thus it might be said that the difference is statistically highly significant (Tab. 5). Consequently, there is a statistically highly significant difference between our sample of patients after the treatment of laryngeal cancer and the general population of the given age average in the subjective assessment of the quality of life according to WHOQOL-BREF.

Table 2. Results of WHOQOL-BREF in the general population of the given average age
	60–74 years
	
	n
	ν
	Mean
	SD
	σ2

	
	Physical domain 1
	217
	216
	14.59
	2.64
	6.97

	
	Psychological domain 2
	217
	216
	14.36
	2.11
	4.45

	
	Social domain 3
	217
	216
	14.21
	2.30
	5.29

	
	Environment domain 4
	217
	216
	13.76
	2.05
	4.20


n = number of respondents; v = degrees of freedom; Mean = arithmetic mean; SD = standard deviation; σ2 = statistical variance


Table 3. Results of WHOQOL-BREF in patients with laryngeal cancer
	Average age of 70 years
	
	n
	ν
	Mean
	SD
	σ2

	
	Physical domain 1
	42
	41
	13.13
	1.87
	3.48

	
	Psychological domain 2
	42
	41
	15.60
	1.87
	3.51

	
	Social domain 3
	42
	41
	16.03
	3.15
	9.93

	
	Environment domain 4
	42
	41
	16.88
	2.02
	4.10


n = number of respondents; v = degrees of freedom; AP = arithmetic mean; SD = standard deviation; σ2 = statistical variance


Table 4. F-test of equality of variances
	
	F
	Fcrit
	Result

	Physical domain 1
	2.0027
	1.6761
	F > Fcrit
	unequal variance

	Psychological domain 2
	1.2671
	1.6761
	F < Fcrit
	equal variance

	Social domain 3
	1.8768
	1.5503
	F > Fcrit
	unequal variance

	Environment domain 4
	1.0262
	1.6761
	F < Fcrit
	equal variance


Fcrit = critical value for F


Table 5. Unpaired t-test according to equality of variances
	 
	t
	tcrit 0.05
	tcrit 0.01
	
	Notes

	Physical domain 1
	4.3079
	1.9600
	2.5760
	t > tcrit 0.01
	t-test for unequal variance

	Psychological domain 2
	3.5554
	1.9692
	2.5951
	t > tcrit 0.01
	t-test for equal variance

	Social domain 3
	3.5675
	1.9600
	2.5760
	t > tcrit 0.01
	t-test for unequal variance

	Environment domain 4
	9.0495
	1.9692
	2.5951
	t > tcrit 0.01
	t-test for equal variance


tcrit = critical value for t


Discussion

The literature dealing with head and neck cancer often states that patients with laryngeal cancer display a lower socioeconomic status (Hybášek et al., 2010; Nováková and Laco, 2008; Šlampa and Smilek, 2016). The results of the Czech Population and Housing Census (2011) allow us to compare the educational attainment in the general population of the same age average (70–74 years) with our patient sample. 63.6% of the population attained primary and vocational education, 25.7% attained secondary education and 8.3% attained university education. Out of our patients (with the average age of 70 years), 81% had elementary education and only 19% had secondary or university education. This fact confirms the lower education status of our respondents compared to the general population according to the 2011 survey (Czech Statistical Office, 2014).
In British research into the quality of life of patients with total laryngectomy with various alternate communication mechanisms by Farrand and Duncan (2007), out of the 218 respondents, 57.8% attained elementary or vocational education, while 28.9% attained university education. University education was attained by 24.7% of the healthy respondents in the control group. Thus, in a British study, contrary to the results of our research, the number of people with university education suffering from laryngeal cancer did not differ significantly from that in the general population (Farrand and Duncan, 2007).
Our sample of patients was comprised of 93% men and 7% women. The representation of our patients by gender is consistent with the proportion of patients with laryngeal cancer diagnosed in the Czech Republic, where the incidence was 8.8 men per 100,000 inhabitants and only 1 woman per 100,000 inhabitants in 2016. The incidence of laryngeal cancer by age was the same in our group of patients and the patients in the total population of the Czech Republic as of 2016 (i.e. 55–75 years) (IHIS CR, 2017). Although the proportion of women with laryngeal cancer is significantly lower than men, research by Tan et al. (2016) interestingly noticed differences in perception of the quality of life in patients with laryngeal cancer by gender. Data collection took place in Germany, using standardized questionnaires EORTC QLQ-C30 and QLQ-H&N35. The total number of respondents was 53, of which 8 (15.09%) were women. Tan et al. (2016), when analyzing results for each gender, concluded that women perceive a significantly worse quality of life. Certainly, this finding would deserve further research into laryngeal cancer in women only.
Laryngeal cancer and the treatment that follows significantly affect the quality of life. If a patient undergoes radical surgery, total or partial laryngectomy, a number of functions are impaired (loss of voice and speech, change in natural breathing pattern, permanent tracheostomy, loss of the respiratory, protective and olfactory functions of the nose, temporary and sometimes permanent swallowing disorder, impaired function of the abdominal muscles) with a considerable impact on the mental and social area. In the long term, the foremost challenge is the complete loss of speech or its significant limitation in case of partial laryngectomy. This is confirmed by a number of research studies (Atteih et al., 2008; Daugaard et al., 2017; Chrobok et al., 2004; Karlsen et al., 2017; Klozar, 2005; Rottenberg et al., 2003; Šlampa and Smilek, 2016; Veldhuis et al., 2016). Another important issue that affects the overall quality of life is a permanent tracheostomy. The patient is educated about the treatment and gradually adapts to breathing through the tracheostomy and the loss of some sensory functions. He or she also has to come to an acceptance of the change of physical appearance, and the reactions of one’s family and the wider social environment (Paleri et al., 2006).
Based on the claims of the authors researching quality of life using non-specific standardized questionnaires in patients with head and neck cancer, we assumed that the quality of life of our patients in all examined areas (physical health, psychological health, social relations, and environment) would be worse than that of the population age average. However, this assumption was confirmed only in the first domain (physical health). The negative impact on the quality of life in the area of physical health is evident, particularly as a result of limitations after surgery (total or partial laryngectomy). Patients undergoing conservative treatment (actinotherapy) or combined therapy, in addition to the difficulties arising from surgery, suffer from post-radiation changes in the skin and mucous membranes, which significantly affect food intake, long-term salivation and swallowing. In some patients, actinotherapy leads to permanent damage to saliva formation and the need to use artificial saliva or to drink when swallowing and moisturize the mucous membranes in the oral cavity (Likhterov et al., 2018; Malá et al., 2015; Mandysová and Škvrňáková, 2016; Veldhuis et al., 2016). On the other hand, in the remaining 3 domains (psychological health, social relations, and environment), our respondents reported a higher quality of life than the population standard for the given age average. Similar conclusions were reached by other researchers using a standardized non-specific quality of life questionnaire to assess the quality of life (Čiháková and Čelakovský, 2007; Farrand and Duncan, 2007; Veldhuis et al., 2016).
In research by Kaase and Tóthová (2017), whose aim was to assess the quality of life in patients with rheumatoid arthritis compared to the quality of life in the general population of the Czech Republic, the authors used the same standardized WHOQOL-100 questionnaire in its full version. The authors of the statistical testing concluded that the quality of life of rheumatoid arthritis respondents was negatively affected in terms of physical health and independence. The differences with population standards in other domains (psychological health, social relations, environment, and spirituality), were minimal.
In a statistical evaluation of the quality of life between our patients and the quality of life of the Czech population, we found a statistically significant difference. This result may be influenced by the different sizes of samples (patients n = 42, population standard n = 217). Another factor may be the composition of the samples. There are 50% of men and women in population norms (Dragomirecká and Bartoňová, 2006), while the ratio of men and women in our sample of patients was 93% to 7%, which corresponds to the incidence of laryngeal cancer in the Czech Republic. This was a deliberate choice of respondents. Furthermore, the result may be distorted by the time when data was collected. The population standards were published in 2006, while the collection of data for our research took place in 2016. Therefore, the results of statistical evaluation of the quality of life in patients with laryngeal cancer may lead to consideration and possibly to new statistical research.

Limitations of the research
The WHOQOL-BREF standardized questionnaire of the World Health Organization has been available in the Czech Republic since 2006, including the population standards according to age categories. Despite the fact that these are older population standards determined on the basis of a survey conducted in the Central Bohemia Region only, we decided to use this questionnaire. The main reason for this choice was the availability of a standardized version of the questionnaire in Czech language and also the availability of the population standards for the given age group, which enabled us to compare the data of our patients with the age average. Another reason was the use of a non-specific standardized tool that allowed us to compare the results with the population standard and to evaluate the general areas co-determining the overall quality of life. The limitation of the research was the low number of respondents in the sample. The similarity of our sample of respondents to the general population was in the area of age, not gender. The difference was also in the proportion of respondents according to the highest educational attainment, where in the population standard the representation of respondents with secondary and university educations was 15% higher than in our sample.

Conclusions

The aim of this work was to determine the quality of life in patients after treatment of laryngeal cancer and to compare it with the population norms of the given age average. We found that our patients had a higher quality of life in most areas of WHOQOL-BREF (psychological health, social relations, environment, overall QoL and health). The difference, however, was in the evaluation between the domains of the quality of life questionnaires, when patients reported their quality of life in the area of physical health as lower than the other examined areas. On the other hand, in the areas of psychological health, social relations and environment, our patients displayed a higher quality of life than respondents of the population norms of the given age average.
The difference in the quality of life between our sample of patients with laryngeal cancer and the population standards was statistically highly significant.
Despite the fact that patients have a higher quality of life, we believe it is important to continue to focus on this issue. Laryngeal cancer represents a demanding life situation both for the patients and their families, and a lot of problems have to be addressed after the treatment itself.
The risk factors (smoking, alcohol, dusty environment) of this disease are largely influenceable. Therefore, it makes sense to educate patients on a change in risk behaviour at any stage of the disease.
We recommend regularly monitoring the quality of life within follow-up care using a standardized tool to better assess the overall condition of patients and their development over time, with the possibility of interventions to maintain or improve the quality of life. Nursing care should focus not only on physical aspects, but mainly on supporting the return of patients to everyday life, managing daily activities, and adapting to the limitations of the chronic disease. Determining a subjective perception of the impact of the disease on a patient's life often leads to a better therapeutic relationship with the patient.
Very interesting – and beneficial from our point of view – may be a qualitative survey, using interviews to find out the specific problems of patients with a given type of disease and treatment. We also recommend supporting preventive and screening programs that help to detect early laryngeal cancer. For instance, events such as World Voice Day, Czech Day against Cancer, World No Tobacco Day, or Head and Neck Cancer Week are organized annually in the Czech Republic. Due to the relatively frequent occurrence of this disease, we believe that the general public should be more and better informed about these prevention programmes (via television, internet, printed leaflets from general practitioners, health insurance companies, etc.).
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