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Abstract: The aim of this study was to explore possible associations between social and 
socioeconomic status and ongoing treatment among patients with head and neck cancer. Material 
and methods: Data from 159 examined patients treated with head and neck cancer during the period 
from 2011 to 2012 were explored. A logistic regression analysis was used to assess association of 
social status (living with somebody  vs.  living alone), socioeconomic status (employed vs. 
unemployed) and education (primary/secondary/university) with treatment. Results: The results 
from logistic regression showed significant association of employment status and education with 
both interruption in radiochemotherapy and searching for additional help after surgery. Interruption 
of radiochemotherapy was almost 3 times more likely in a group of unemployed compared to the 
employed patients. Lack of searching for help after surgery was almost 4 times more likely in 
a group of unemployed compared to the employed and 5 times more likely in the group with the 
lowest education compared with the group with the highest education. Conclusions: The study 
suggests that special attention needs to be paid, not only during but also after treatment, to the 
patients from low socioeconomic groups. 
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1. Introduction  

Improved diagnosis and treatment, increasing incidence rates and a prolonged life expectancy 
have steadily increased the number of people living with a cancer diagnosis [1–3]. Head and neck 
cancer is one of the sixth most prevalent worldwide neoplasms [4–7] independently of tumour site 
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(oral cavity, oropharynx, larynx and hypopharynx). The cancer of oral cavity is difficult to treat due 
to anatomic site. Patients experience a deterioration of their basic functions affecting such important 
areas as breathing, mastication, salivating, swallowing, speaking, senses (hearing, taste and 
smell) [8]. The treatment of patients with head and neck cancer depends on a number of factors, 
including the exact location of the tumour, the stage of the cancer, and the person's age and general 
health. Usually treatment of patients can include surgery, radiation therapy, chemotherapy, targeted 
therapy, or a combination of treatments. Head and neck surgery need a multidisciplinary approach 
before, during, and after cancer treatment. A multidisciplinary oncology team that includes 
oncologists, oncology nurses, and dental generalists and specialists as well as dental hygienists, 
social workers, dieticians, and related health professionals can often achieve highly effective 
preventive and therapeutic outcomes relative to oral complications in these patients [9].  

Cancer of the head and neck may long remain without symptoms or is diagnosed in the early 
stages as minor chronic inflammatory disease [10]. The disease is more common in men than women 
in most countries. The risk of developing disease increases with age in patients over age 50. However, 
oral cancers are relatively common in young and middle aged among men and women [11]. In 2012 
in Slovak Republic an estimated 24 045 newly cases of cancer have been diagnosed, and 11 783 people 
die from the disease. Annually about 300 patients are being diagnosed with cancer of larynx 
specifically. More than 90% of those patients are men and more than 98% of patients are smokers. 
They are usually from lower social groups without health awareness [12,13]. 

Management of patients with head and neck cancer therapy includes identification of high-risk 
factors (e.g. smoking, alcohol use), patient education, social status, and early initiation of 
interventions [14]. Any diagnosis of cancer carries emotional, social, and physical challenges [15] 
and may trigger potential socioeconomically problems for patients [16,17]. The process of treatment 
often causes inability to be fully engaged in the work market [18, 19]. There are complex interactions 
between social problems and cancer which are an underlying reflection of the life, social status or 
socioeconomic status of the individual patients [20]. Routine assessment of social problems and 
socioeconomic status is not part of standard oncology practice [21]. At the same time people from 
deprived groups are the most likely to delay seeking medical advice [17,22]. 

Achieve good health in cancer patients with lower social support and socioeconomic status is a 
challenging public health concern. The aim of this study was to explore possible associations 
between social and socioeconomic status and ongoing treatment among patients with head and neck 
cancer. 

2. Methods 

2.1. Sample 

One hundred and fifty nine adult patients with at all stages of head and neck cancer were 
enrolled in the cross-sectional study during the period from 2011 to 2012 from the Department of 
Radiation Oncology of JA Reiman University hospital in Prešov. A multi-disciplinary team at the 
Department of Radiation Oncology is made up of surgical, medical, and radiation oncologists, as 
well as social workers and nurses when treating cancer. The goal of department is to provide 
comprehensive care tailored to patient needs—with the ultimate result of eradicating cancer and 
relieving symptoms. The study included patients treated within outpatient treatment and the patients 
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at the Department of Radiation Oncology, who voluntarily agreed to participate in the study. The 
results of study represent eastern region of Slovakia as the catchment area for JA Reiman University 
hospital in Prešov. All of the approached patients agreed to participate in the study and response rate 
was 100%. Data were obtained from questionnaires and medical files of outpatient and inpatients. 
Respondents belonged to age groups which ranged from 31 to 75 years. The most frequent age group 
consisted of patients from 45 and 59 years of ages (64.6% out of 159 patients). Gender of patients 
with head and neck cancer were mostly males (96.2%) in comparison with females (3.8%). All 
patients signed an informed consent statement before interview. Participation on study was voluntary, 
and ethical committee approved this study. 

2.2. Measures 

Demographic measures were explored using single item questions about age and gender. Age 
was retrieved from the medical files. Data regarding education, employment, living with or without 
partner, interruption of treatment and searching for additional help after surgery was obtained from 
questionnaires.  

Highest achieved education was measured with three possible response categories: “primary 
education”, “secondary education”, and “higher education”.  

Employment status was measured by question “At this time you are” with six possible response 
categories: “employed”, “employed with half disability”, “self-employed”, “unemployed”, 
“disability pension”, “pensioner”. Employment status was dichotomized into two groups employed 
and unemployed. Employed group include patients: “employed”, “employed with half disability”, 
“self-employed”. Unemployed group include patients: “unemployed”, “disability pension”, 
“pensioner”. 

Social status was measured by question “At this time you are living”: with five possible 
response categories: “living alone”, “living with wife”, “living with wife and children”, “living with 
parents”, “living with friends”. Social status was dichotomized into two groups as living with 
somebody and living alone. Group of patients living with somebody include: “living with wife”, 
“living with wife and children”, “living with parents”, “living with friends”.  

Interruption of treatment during therapy was measured by question “Have you interrupted 
therapy during treatment?” with three possible response categories: “without interruption”, “once”, 
“two times and more”.  

Searching for additional help after surgery was measured by question “After surgery you were 
asking for additional help (with exception of your GP, ORL and oncology doctor)” with eight 
possible response categories: “psychologist”, “family and friends”, “social worker”, “nursing home 
care”, “priest”, “internet”, “civil association”, and “none”. Searching for additional help after surgery 
was dichotomized into two groups: “none” versus all other categories. Categories about social status 
and searching for help were created for this research as measure of impact of management on 
treatment among cancer patients. 

2.3. Statistical Analysis 

We used basic descriptive statistics in the first step. Next, logistic regression was performed to 
explore the association between socioeconomic status, social status, and education as independent 
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variables and interruption of treatment and searching for help after surgery as dependent variables. 
All analyses were done using IBM SPSS Statistics 20. 

3. Results 

Characteristics of the patients participating in the study are shown in Table 1. Of the total group 
of patients with the head and neck cancer 76.10% did not interrupt their radiochemotherapy and 
23.90% of patients interrupt therapy at least once. From all the patients only 35.7% searched for help, 
64.3% did not search for additional help after surgery. 

Table 1. Descriptive statistics (n, %) of the studied variables (N = 159). 

Gender n (%)  

male 153 (96.2) 

female 6 (3.8) 

Age groups n (%)  

31–44 5 (3.2) 

45–59 102 (64.6) 

60–74 50 (31.6) 

75 and more 1 (0.6) 

Education n (%)  

primary 49 (31.2) 

secondary 94 (59.9) 

higher  14 (8.9) 

Employment status n (%)  

employed 50  (31.4) 

unemployed 109 (68.6) 

Social status n (%)  

living with somebody 108 (67.9) 

living alone 51 (31.4) 

Interruption of treatment n (%)  

uninterrupted 121 (76.1) 

interrupted at least once 38 (23.9) 

Searching for additional help after surgery n (%)  

yes 55 (35.7) 

no 99 (64.3) 
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Table 2 shows association of education, employment status and social status on interruption of 
radiochemotherapy between cancer patients. Logistic regression (OR and 95% CI) confirmed the 
significant association between socioeconomic status (employed vs unemployed), and interruption of 
radiochemotherapy. Interruption of radiochemotherapy was almost 3 times more likely in a group of 
unemployed compared to the employed patients. 

Table 2. Association of education, employment and social status with interruption of 
radiochemotherapy based on logistic regresion (OR a 95% CI) mutually adjusted. 

  OR (95% CI) 
mutually adjusted 

Education Higher                        Ref 
 Secondary                      3.42 (0.39–29.71) 
 Primary 

 
3.81 (0.46–31.90) 

Employment status Employed Ref 
 Unemployed 

 
2.78 (1.05–7.31)* 

Social status Living with somebody   Ref 
 Living alone   0.79 (0.55–2.92) 

Ref. = reference category, p < 0.05* 

Approximately only one third of patients (35.7%) searched for additional help after discharge to 
home care after surgery. Table 3 shows association of education, employment status and social status 
on searching for additional help after discharge to home care after surgery. Logistic regression (OR 
and 95% CI) confirmed the significant association between socioeconomic status (employed vs. 
unemployed) and education (primary vs. university) and searching for additional help after surgery. 
Lack of searching for help after surgery was almost 4 times more likely in a group of unemployed 
compared to the employed and 5 times more likely in the group with the lowest education compared 
with the group with the highest education. 

Table 3. Association of education, employment and social status with searching for 
help after surgery based on logistic regresion (OR a 95% CI) mutually adjusted. 

  OR (95% CI) 
Education University                 Ref 

 Secondary                  3.64 (0.97–13.69) 
 Primary 

 
4.54 (1.23–18.23)* 

Employment status Employed Ref 
 Unemployed 

 
3.90 (1.83–8.29)*** 

Social status Living with somebody   Ref 
 Living alone   1.49 (0.65–3.39) 

Ref. = reference category, p < 0.05*   p < 0.001*** 
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4. Discussion 

The aim of this study was to explore possible associations between social and socioeconomic 
status and ongoing treatment among patients with head and neck cancer and describes influence of 
social and socioeconomic status among head and neck cancer patients. Logistic regression confirmed 
the significant association of employment status (employed vs. unemployed), with the interruption of 
radiochemotherapy and association of employment status (employed vs. unemployed) and education 
(primary vs. university) with searching for additional help after surgery. Interruption of 
radiochemotherapy was almost 3 times more likely in a group of unemployed compared to the 
employed patients. Lack of searching for help after surgery was almost 4 times more likely in a 
group of unemployed compared to the employed and 5 times more likely in the group with the 
lowest education compared with the group with the highest education. More than half of patients 
with cancer was at time of diagnosis unemployed, and of these patients confirmed 3 times more 
likely interruption of radiochemotherapy, and 4 times more likely lack of searching for help after 
surgery compared to the employed patients.  

Cancer is a serious disease that brings a series of changes not only for the health status of 
patients, but significantly interferes also with their work and professional life as cancer patients, are 
often forced to change jobs or stop working at all [18].  

Diagnosis of cancer carries along modification of health and significantly interferes with family, 
work and personal life of people. Radiation therapy represents the first line of treatment for most 
cancers. Cancer treatment is not complete without a care for the patient after treatment. The 
management of treatment is often disturbed of cancer patients from the lower social groups [9].  

Several authors observed correlation between education and cancer treatment [23]. Lower 
education level may impair the ability of an individual to use available healthcare services for 
prevention, clinical procedures, and follow-up [24,25]. In addition, several studies reported that 
socio-economic status is also an important prognostic factor among most common cancers patients 
[20,26] and indicate survival differences among patients from various socioeconomic groups [27]. 
Insufficient education is also considered a risk factor for a poor prognosis, delayed diagnosis and an 
incorrect choice of treatments [24,28]. Lack of searching help after surgery of patients with lowest 
education was 5 times more likely for compared with the group with the highest education.  Failure 
to seek additional help is however not necessarily a negative sign, but it might be regarded in a positive 
way. For example, those patients who do not seek additional help may not do so because their 
performance status is sufficient and they do not need it. Or they may be independent in their nature and 
not used to seeking for help. 

The Slovak Republic is among the EU countries with the highest levels of unemployment 
between young people and women particularly hard-hit. The percentage of the labour force that has 
been unemployed for a year or longer is currently at nearly 8.9%. Employment rates are generally 
higher for individuals with a higher level of education; in the Slovak Republic, an estimated 77% of 
individuals with at least a tertiary education have a paid job, compared with an estimated 15% for 
those without an upper secondary education, around 60% of the working-age population aged 15 to 
64 has a paid job. Current situation about education in Slovak republic includes 68,6% citizens of 
adults aged 25–64 have of secondary degree, around 16,6% primary degree and 12,6% tertiary stages 
of education [29]. 

Defining social problems, and economic problems are difficult but the range of potential 
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problems is enormous. Oncology therapy is not clear without care of patients after surgery. However, 
the detection and characterisation of social problems may lead to an improvement in the care of 
cancer patients and result in enhanced patient well-being. Cancer patients must be under constant 
medical supervision. Researchers have also suggested that support from family members, or support 
group (e.g. psychologist, civil association) may play an important role in the adjustment of cancer 
patients [15,30] through sharing the burden of treatment.  

Insufficient social support is a risk factor for a poor prognosis of diagnosis and an incorrect 
choice of treatments [28]. Previous studies confirmed that married individuals have significantly 
better survival [20] than widowed or non-married subjects [31]. We can expect that social support 
from family is usually obligatory, but from friends can be voluntary [15,32]. However, our results did 
not confirm the impact of social status on the course of treatment and care of patients with head and 
neck cancer, unlike above mentioned a study, which highlights the significant impact of social support 
in cancer and chronically ill patients. The reason for the different findings in our study may be the use 
of a single question instead standardized scale for social support. 

Establishing follow-up of cancer patients with lower socioeconomic status after discharge 
should be a priority of hospital-based physicians caring for such patients. People with cancer disease 
get to prompt appointments and telephone contact; for providing emotional and family support; and 
for referral, triage, and general medical care [33]. It is suggested for hospitals to provide available 
peer counselling programs for patients in need. 

We are aware that small sample in our study leads to limited generalizability and it need to be 
explored on the larger samples in the future research. First of all, rather small sample size and patients 
being enrolled from only one hospital is making generalization of our findings problematic and 
should be repeated on the larger, more nationally representative sample. In order to cover chosen 
aspects of socioeconomic and social status only basic variables were used and those should be once 
again extended in future research. Last but not least, cross-sectional design of the study with 
self-reported answers given through questionnaires creates additional limitation, however provide 
initial overview of the topic and suggest direction for possible future research. Another limitation is 
use of self-reported questions which might influence our findings to some extent. 

5. Conclusion 

This study was focused primarily on the impact of social and socioeconomic status on the 
treatment among cancer patients. The short-term and intermediate effects of head and neck cancer 
and its treatment are well documented [34]. Despite the availability of good health care, there is more 
important factor for health care patients (lower socioeconomic status, lower education, interruption 
therapy and searching for additional help after surgery among patients with head and neck cancer). 
Treatment itself and especially in convalescent phases might be even more complicated by attitude to 
life oriented on the presence and in the cancer patients with minimal focus on the future. Our results 
underline the need for educating oncologists in order to improve their ability to identify those 
patients with more demanding socioeconomic position. The identification of potential problems may 
lead to an improvement in the care of cancer patients and result in enhanced patient well-being 
whether it is through providing emotional and family support, counselling by a social worker, or by 
improvement of general medical care [33]. Likewise, public health programs aimed at increasing 
preventive behaviours among low-income people may also lessen the gap in cancer outcomes [35]. It 



8 

AIMS Public Health  Volume 2, Issue 1, 1-9. 

is important to find out whether socio-economic differences in how patients seek and obtain access 
to health services, or participate in screening, are associated with socio-economic differences in 
cancer survival [20]. 

Conflict of Interest 

The authors declare no financial support or relationship that may pose conflict of interest. 

References 

1. Di Maio M, Perrone F (2003) Quality of Life in elderly patients with cancer. Health Qual Life Out 1: 44.  
2. Silveira AP, Gonçalves J, Sequeira T, et al. (2011) Geriatric oncology: Comparing health related 

quality of life in head and neck cancer patients. Head Neck Oncol 3: 1-8.  
3. Ferlay J, Steliarova-Foucher E, Lortet-Tieulent J, et al. (2013) Cancer incidence and mortality 

patterns in Europe: Estimates for 40 countries in 2012. Eur J Cancer 49: 1374-29. 
4. Parkin DM, Pisani P, Ferlay J (1993) Estimates of the worldwide incidence of eighteen major 

cancers. Int J Cancer 54: 594-12. 
5. Kamangar F, Dores GM, Anderson WF (2006) Patterns of cancer incidence, mortality, and 

prevalence across five continents: defining priorities to reduce cancer disparities in different 
geographic regions of the world. J Clin Oncol 24: 2137-13. 

6. Braakhuis BJM, Brakenhoff RH, Leemans CR (2012) Treatment choice for locally advanced head 
and neck cancers on the basis of risk factors: biological risk factors. Ann Oncol 23 (Suppl 10): 173-4. 

7. Radosevich JA (2013) Head & Neck Cancer: Current Perspectives, Advances, and Challenges. 
University of Illinois: Springer.  

8. Hammerlid E, Taft C (2001) Health-related quality of life in long-term head and neck cancer 
survivors: a comparison with general population norms. Brit J Cancer 84: 149-7.  

9. Lalla RV, Brennan MT, Schubert MM (2011) Oral complications of cancer therapy. In: Yagiela JA, 
Dowd FJ, Johnson BS, et al., eds. Pharmacology and Therapeutics for Dentistry. 6th ed. St. Louis, 
Mo: Mosby Elsevier pp 782-98. 

10. Adami HO, Day NE, Trichopulos D, et al. (2001) Primary and secondary prevention in reduction of 
cancer morbidity and mortality. Eur J Cancer 37(Suppl 8): 118-9.  

11. American Cancer Society (2012) Cancer Facts and Figures. Atlanta: American Cancer Society. 
12. Hansen EK, Roach M (2007) Handbook of Evidence-Based Radiation Oncology. Springer. 
13. World Health Organization, International Agency for Research on Cancer: Estimated incidence and 

mortality for both sexes in Slovakia, 2012. Available from 
http://eu-cancer.iarc.fr/EUCAN/CountrySearch.aspx 

14. Ritoe SC, Verbeek André LM, et al. (2007) Screening for local and regional cancer recurrence in 
patients curatively treated for laryngeal cancer: Definition of a high-risk group and estimation of 
the lead time. Head Neck 29: 431-7. 

15. Cicero V, Lo Coco G, Gullo S, et al. (2009) The role of attachment dimensions and perceived social 
support in predicting adjustment to cancer. Psycho-Oncology 18: 1045-7.  

16. Pearce N (1997) Why study socioeconomic factors and cancer? IARC Sci Publ 138:17 
17. Gordon-Dseagu V (2006) Cancer and health inequalities: An introduction to current evidence. 

Cancer Research UK. 



9 

AIMS Public Health  Volume 2, Issue 1, 1-9. 

18. Buckwalter AE, Karnell LH, Smith RB, et al. (2007) Patient-Reported Factors Associated With 
Discontinuing Employment Following Head and Neck Cancer Treatment. Arch Otolaryngol Head 
Neck Surg 133: 464-6.  

19. de Boer AGEM, Bruinvels DJ, Tytgat KMAJ, et al. (2011) Employment status and work-related 
problems of gastrointestinal cancer patients at diagnosis: a cross-sectional study. BMJ Open 2: 1-8.  

20. Woods LM, Rachet B, Coleman MP (2006) Origins of socio-economic inequalities in cancer 
survival: a review. Ann Oncol 17: 5-19.  

21. Wright EP, Kiely MA, Lynch P, et al. (2002) Social problems in oncology. Brit J Cancer 87: 1099-5. 
22. Adams J, White M, Forman D (2004) Are there socioeconomic gradients in stage and grade of 

breast cancer at diagnosis? Cross sectional analysis of UK cancer registry data. Brit Med J 329: 142 
23. Oksbjerg DS, Steding-Jessen M, Gislum M, et al. (2008) Social inequality and incidence of and 

survival from cancer in a population-based study in Denmark, 1994–2003: background, aims, 
material and methods. Eur J Cancer 44: 1938-49. 

24. Quaglia A, Lillini R, Mamo C, et al. (2013) Socio-economic inequalities: A review of methodological 
issues and the relationships with cancer survival. Crit Rev Oncol Hemat 85: 266-11. 

25. Palková L, Dimunová L (2012) Quality of life of women with uterine cancer. Ošet Por Asist 3:1. 
26. Kogevinas M, Porta M (1997) Socioeconomic differences in cancer survival: a review of the 

evidence. IARC Sci Publ 138: 177-29. 
27. Auvinen A, Karjalainen S (1999) Possible explanations for social class differences in cancer patient 

survival. In Kogevinas M, Pearce N, Susser M, Boffetta P (eds): Social Inequalities and Cancer. 
IARC Scientific Publications No. 138. Lyon: IARC.  

28. Goodwin JS, Hunt C, Samet J (1087) Relationship of marital status to stage at diagnosis, choice of 
treatment and survival in individuals with cancer. JAMA 258: 3125-30. 

29. OECD's 2014 Economic Survey of the Slovak Republic examines recent economic developments, 
policies and prospects. Special chapters cover reforming the public sector and spurring growth in 
lagging regions. .Available from: DOI:10.1787/eco_surveys-svk-2014-en 

30. Hann DM, Oxman TE, Ahles TA, et al. (1995) Social support adequacy and depression in older 
patients with metastatic cancer. Psycho-Oncology 4: 213-8. 

31. Kravdal Ø (2000) Social inequalities in cancer survival. Pop Stud 54: 1-18. 
32. Edwards B, Clarke V (2004) The psychological impact of a cancer diagnosis on families: the 

influence of family functioning and patients’ illness characteristics on depression and anxiety. 
Psycho-Oncology 13: 562-14. 

33.Norman A, Sisler J, Hack T, et al. (2001) Family physicians and cancer care Palliative care patients’ 
perspectives. Can Fam Physician 47: 2009-7. 

34. Aaronson NK, Ahmedzai S (1993) The European Organization for Research and Treatment of 
Cancer QLQ-30: A Quality-of-Life Instrument for Use in International Clinical Trials in Oncology. 
J Natl Cancer Inst 85: 365-11. 

35. Bradley CJ, Given CW, Roberts C (2002) Race, socioeconomic status, and breast cancer treatment 
and survival. J Natl Cancer I 94: 490-6.  

© 2015, Gabriela Štefková, et al, licensee AIMS Press. This is an open access article distributed 
under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0) 


