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Abstract

:

The influence of area-based and individual indicators of socioeconomic status (SES) on health-related quality of life (HRQOL) and patient concerns following head and neck cancer is complex and under-reported. The aim of this study is to use baseline data collected as part of a randomised controlled trial to provide greater detail on the attribution of SES to University of Washington Quality of Life version 4 (UWQOL v4), Distress Thermometer and European Quality of Life Five-Dimension Five-Level (EQ-5D-5L) outcomes. A total of 288 trial patients attended baseline clinics a median (Interquartile (IQR)) of 103 (71–162) days after the end of treatment. Area-based SES was assessed using the Index of Multiple Deprivation (IMD) 2019. Thirty-eight per cent (110/288) of patients lived in the most deprived IMD rank quintile. Less than good overall quality of life (31% overall) was associated with current working situation (p = 0.008), receipt of financial benefits (p < 0.001), total household income (p = 0.003) and use of tobacco (p = 0.001). Income and employment were significant patient level indicators predictors of HRQOL outcomes after case-mix adjustment. The number of Patient Concerns Inventory items selected varied significantly by overall clinical tumour clinical stage (p < 0.001) and by treatment (p < 0.001) but not by area IMD or patient-level deprivation indicators. In conclusion, interventions to improve employment and finance could make a substantial positive effect on HRQOL outcomes and concerns.
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1. Introduction


The term ‘determinants of health’ was introduced in the 1970s and refers to factors that have a significant influence, positive or negative, on health [1]. These may be biological, behavioural, sociocultural, economic and ecological [2]. The determinants of health can be divided into four categories: nutrition, lifestyle, environment and genetics [3]. Evidence shows that the incidence of cancer and chronic diseases share modifiable risk factors such as alcohol consumption, cigarette smoking, unhealthy diet and physical inactivity [4]. Some determinants are modifiable such as nutrition and lifestyle. People should be encouraged and supported in making modifications where possible, and this is an integral component of cancer care [4].



Head and neck cancer (HNC) is associated with social inequalities as reflected by its higher incidence in lower socio-economic groups (SESG) [5]. Of the determinants of health nutrition and lifestyle areas that can be usefully addressed in those with HNC, smoking and alcohol are the main risk lifestyle factors and are more prevalent in lower SESG [6]. After diagnosis and treatment, a high proportion of head and neck cancer survivors reduce their work capacity, and many do not return to work following cancer treatment. This can have further implications for their finances [7]. Socioeconomic position and deprivation have consequences in the utilisation of healthcare [8,9] and this is related to diagnosis and treatment and results in unmet needs. Regarding unmet needs, HNC patients tend not to actively pursue support compared to their less disadvantaged peers [10]. Socioeconomic and other demographic disparities predict survival even when there is equal access to care [11] and are associated with unmet needs and poor health-related quality of life (HRQOL).



Many factors are associated with poorer HRQOL outcomes following HNC, such as site, stage and treatment [12]. HNC cancer patients often live in poor socioeconomic areas and those most deprived do tend to report poor HRQOL [13]. Differences in HRQOL are reflected in differences in Index of Multiple Deprivation (IMD) scores [14].



The authors have been involved in a randomised trial involving the use of a patient prompt list (Patient Concerns Inventory) in routine review consultant consultations, a trial which indicated benefits in quality of life and socio-emotional dysfunction compared to standard care [15]. Trial casemix information included both area- and individual-based socio-economic characteristics [16]. With this detail, secondary analyses were possible; hence the aim of this study was to focus on SES and add greater definition and understanding to the contribution of the area and patient indicators of SES as factors affecting HRQOL outcomes after HNC. This information will allow for a better appreciation amongst the head and neck multi-professional team and for closer collaboration across primary and secondary care to potentially improve outcomes for more disadvantaged HNC patients.




2. Methods


The data came from a pragmatic cluster-controlled trial at two UK Cancer Centres, Aintree and Leeds. Consultants (clusters) were randomised to ‘using’ or ‘not using’ an intervention incorporating the Patient Concerns Inventory (PCI) prompt list at all their trial clinics. The full methodology has been described previously [17]. Eligible patients were treated curatively for primary HNC, with all sites, stages of disease and treatments included. Palliation and recurrence were exclusion criteria, as were cognitive impairment, psychoses or dementia. The PCI consists of 56 clinical items [18], which patients select from before their appointment, to help guide the outpatient consultation through the symptoms and problems experienced following treatment for HNC. Patients were first discussed at multi-disciplinary team (MDT) meetings (tumour board) between January 2017 and December 2018, with baseline clinics between April 2017 and October 2019. HRQOL data from the first post-treatment (trial baseline) consultation with consultant surgeon were analysed.



Ranks from the Index of Multiple Deprivation (IMD 2019) were derived from patient postcodes using publicly available data [19] for 32,844 small areas within England. Overall ranks were analysed as quintile categories ranging from the 20% of most deprived areas in England to the 20% least deprived. A baseline clinic questionnaire collected individual SES deprivation-related information as to whether patients lived alone or with others, were working, had ever been unemployed, were receiving financial benefits and their total household income before tax. Lifestyle factors regarding the use of tobacco and alcohol were also collected, as were patient ethnicity, gender and age. Clinical details about primary tumour site, grade, treatment and comorbidity were obtained from clinical records.



The UW-QOLv4 questionnaire contains 12 single-question domains, with 3–5 evenly scaled response options from 0 (worst) to 100 (best) [20]. Regarding overall QOL, patients were asked to consider not just physical and mental health, but also many other factors, such as family, friends, spirituality or personal leisure activities that were important to their enjoyment of life. Subsequent work developed subscale composite scores [21] and domain algorithms screening for significant problems/dysfunction [22]. Question domains for intimacy and fears of recurrence were also developed using a similar system of hierarchical responses, as for the UWQOL v4 [23,24]. HRQOL data also included the Distress Thermometer (DT) and EQ-5D-5L [25,26]. The pre-specified primary outcome measure of the trial was the percentage with less than good overall QOL (UWQOLv4) at 12 months after the baseline clinic. Two pre-specified secondary outcomes were the percentage with a DT score ≥4 and the mean social–emotional subscale score of the UWQOLv4. This paper analyses these and other HRQOL measures at the baseline clinic.




3. Statistical Analyses


Mann–Whitney (2 groups) or Kruskal–Wallis (>2 groups) tests were used to compare patient groups by UWQOL social–emotional and physical subscale scores, EQ5D-5L VAS and time trade-off (TTO) values, and by the total number of PCI items selected. Fishers exact test was used to assess the association between patient characteristics and of those with binary HRQOL outcomes. Logistic regression was used to assess whether any of the deprivation indicators (IMD 2019, living alone, currently working, receiving financial benefits, ever been unemployed, total household income, use of tobacco and alcohol) were predictive of HRQOL outcomes after adjustment for trial location, age, gender, tumour site, stage and treatment, and Adult Comorbidity Evaluation (ACE-27) comorbidity. The adjustment variables were all forced into the model as independent predictors, and then the deprivation indicators were considered as additional independent predictors with p < 0.01 criteria for stepwise entry. Analysis with SPSS (IBM Corp. Released 2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY, USA) gave the NagelKerke R2 statistic (range 0–1) as an estimate of how much variation in binary outcomes was explained by ‘predictor’ factors in the logistic regression model. In recognition of the numerous tests, p < 0.01 was taken as a better reflection of statistical significance.



The study was conducted according to the guidelines of the Declaration of Helsinki and approved given on 8 July 2016 by the North West-Liverpool Central Research Ethics Committee REC reference: IRAS 16/NW/0465, Project ID: 189554. It also has approval from the Health Research Authority (HRA) and the Research and Development Department at Aintree University Hospital National Health Service.




4. Results


The 288 trial patients attended baseline clinics a median (IQR) of 194 (125–249) days after diagnosis and 103 (71–162) days after the end of treatment. Median (IQR) age at baseline clinic was 62 (55–69) years and 69% (198) were male. Patient characteristics are shown in Table 1. Thirty-eight per cent (110/288) of patients lived in the most deprived 20% of small-area neighbourhoods in England as measured by IMD rank quintiles. The trial groups (140 PCI, 148 no PCI) were well matched at baseline in regard to the primary, secondary and other HRQOL measures analysed in this paper [16].



Less than good overall quality of life (31% overall) was associated (Table 2) with current working situation (p = 0.008), receipt of financial benefits (p < 0.001), total household income (p = 0.003) and use of tobacco (p = 0.001). For working patients, this was 20% compared with 36% if not working. It was 43% for those on benefits and 22% without benefits, 50% for patients in households with <£12,000 annual income and 20–23% for higher-income groups. It was 57% for current users of tobacco. A distress thermometer score of ≥4 (45% overall) was associated (also Table 2) with ever having been unemployed (p = 0.002), receipt of financial benefits (p < 0.001) and use of alcohol (p = 0.007). It was 55% for patients having been unemployed compared with 36% otherwise. It was 58% if receiving benefits and 34% without benefits and 60% for former users of alcohol. The trends observed across the other four HRQOL measures in Table 2 suggest worse HRQOL reported by patients who were younger, had tumours located in the oral cavity or oropharynx, had tumours at an advanced stage, had ACE-27 comorbidity, were living in more deprived IMD neighbourhoods, were currently not working, had known unemployment, were receiving benefits, were living in lower income households and were current users of tobacco and former users of alcohol.



Logistic regression methods were used (Table 3) to assess the significance of area-level IMD and patient-level deprivation indicators on HRQOL outcomes after adjustment for hospital location, gender, age, tumour site, stage, treatment and ACE27 comorbidity. Patient level indicators relating in one way or another to income and employment were significant predictors of these HRQOL outcomes after such adjustment. In separate analyses, the IMD area quintiles were collapsed into a binary variable, into the first two quintiles (i.e., those living in the 40% of more deprived English small area neighbourhoods) and those living in other less deprived areas. This binary IMD variable was significantly predictive in regard to the worst third of UWQOL social–emotional scores (p = 0.005), the worst third of EQ-5D-VAS (p = 0.004) and EQ-5D-TTO (p = 0.001) values, after similar casemix adjustment. For the other HRQOL outcomes of Table 3, it was of borderline significance (0.05 < p < 0.10).



Table 4 shows the significant univariate associations of casemix and SES-related deprivation-relevant factors with dysfunction on specific UWQOL domains. After similar casemix adjustment, patient-level indicators relating in one way or another to income and employment were also significant predictors (p < 0.01) of dysfunction in pain, mood, swallowing and chewing. The binary-area IMD measure after similar adjustment was also predictive of dysfunction in mood (p = 0.007) and chewing (p = 0.002).



The number of PCI items selected by the 140 PCI patients varied significantly by overall clinical tumour clinical stage (p < 0.001) and by treatment (p < 0.001) but not by area IMD or patient-level deprivation indicators. For early-stage tumours, the median (IQR) number of items was 3 (2–6) while for advanced tumours, it was 7 (3–11). For patients having surgery without RT/CT or free-flap the number was 3 (1–5); otherwise, it was 7 (4–10). The most commonly selected PCI items were dry mouth (49%), dental health/teeth (34%), fear of recurrence (34%), chewing/eating (33%), salivation (33%), fatigue/tiredness (29%), swallowing (28%) and taste (27%). The ‘financial benefits’ item was selected by only 4% (6/140). Common patient selections were similar amongst selected subgroups relevant to area and patient-level deprivation (Table 5).




5. Discussion


Socioeconomic factors have a strong influence on HRQOL following HNC, especially in patients with low SES who show the strongest impairment [27]. The detail on area-level and individual-level indicators of deprivation collected as part of this randomised trial has provided an unparalleled opportunity to assess the relationship between SES characteristics and both HRQOL and patient concerns. Although the IMD 2019 is a well recognised and up-to-date measure combining seven domains of deprivation (income, employment, education/skills/training, health/disability, crime, barriers to housing/services and living environment) within relatively focused postcode areas within England, the details asked of individual trial patients have considerably augmented the assessment of social determinants. In addition, the combination of HRQOL measures (DT, UW-QOL, EQ-5D and PCI) provides both a general and a head-and-neck-specific patient perspective. In terms of focusing on financial toxicity incurred during and after treatment, the trial predates a specific measure such as the Financial Index of Toxicity questionnaire [28], and this could be included in future studies. Another limitation of this study is that the data come from two areas in England (Liverpool and Leeds) and might not reflect other regions in the United Kingdom and internationally. However, although there will be differences between healthcare systems, any trends in the relationship between social determinants and HRQOL ought to apply.



Cancer-related financial hardship, or “financial toxicity” [29,30,31], is important as this has implications not only in terms of financial worries during treatment but also potentially in the longer term. Financial distress is a common concern with respect to quality of life, coping strategies and supportive care needs in head and neck cancer survivors [32,33]. There are out-of-pocket costs associated with treatment, and these have significant implications on quality of life and survival [34]. These costs are highest during treatment and gradually decrease over time. Finance is linked to the social determinants of health and the importance of this to HRQOL outcomes can be underestimated when considering other aspects such as cancer stage, site and treatment. Patients experiencing cancer-related financial hardship report worse quality of life, decreased psychosocial well-being and demonstrate lower treatment adherence [35].



As previously recognised in the literature, differences in HRQOL were seen by cancer stage and type of treatment; however, there were surprising associations with whether patients were currently not working, had ever been unemployed, financial benefits received and overall household income. The importance of these aspects in terms of HRQOL outcomes following HNC cannot be underestimated, with worse HRQOL scores being seen across all PRO measures, i.e., DT, UW-WOL subscales and EQ-5D. The relationship is not as clear regarding the area-level deprivation measure [19], hence the importance of considering individual indicators of SES.



Financial stability is linked to employment. In our sample, only one-third were aged 65 years or older, yet two-thirds overall were not currently working, and these reported a significantly worse overall QOL. The ability of patients to return to work is important [32]. Returning to work not only provides income but also adds to self-esteem and reduces social isolation. Baxi [36] found that in the long-term most survivors of HPV-related oropharyngeal cancer who were employed at baseline were able to return to work after taking a break from employment. However, side effects of treatment such as fatigue, pain, disfigurement, physical morbidity and depression can act as barriers to return to work. Following HNC, perhaps larynx/hypopharynx patients find a greater degree of workplace discrimination and inability to return to work [29]. Potentially there is value in improving HRQOL by a phased return to work and for a better understanding and support in the workplace of the challenges faced by HNC patients who wish to return to employment [37].



In addition, as a social determinant, just over half of those patients reported never having been unemployed, and this group had significantly better HRQOL scores. Cur-rently in 2021, the UK unemployment rate is estimated at 4.8% [38].



HRQOL outcomes in this current study were worse for those with the lowest household incomes. Individuals with HNC are particularly vulnerable to financial strains given the established association with lower socioeconomic status [39]. For most patients, the cancer adds a substantial additional burden to an already financially strained population and happens disproportionately in the socioeconomically disenfranchised. In the UK, the government’s department of work and pensions defines low pay with any family earning less than 60% of the national median pay.



Patient concerns as measured by the PCI showed that the number of issues selected by patients was significantly associated with tumour stage and treatment but not noticeably with any of the deprivation indicators. Looking at the items most often selected in relation to area-level IMD area and patient-level financial benefits, there does not seem to be much difference. In addition, the PCI ‘financial benefits’ item was not selected that often, though this might relate more to the context of when the PCI is being used; for example in oncology, medical follow-up clinics patients might choose not to raise this issue as they might feel that the focus of the consultation is more about having a cancer disease-free check and about side effects of treatment and leave financial concerns to other healthcare professionals such as the Clinical Nurse Specialist. Holistic assessment tools such as the Patient Concerns Inventory are useful to help identify financially related concerns, particularly at the time of diagnosis.



The issue of benefits amongst patients with head and neck cancer has been previ-ously explored [40]. Over half the patients in that study said that they had suffered fi-nancially since diagnosis, and half the entire sample said that their financial burden was large or unbearable. The benefits system is complex, and the current COVID-19 pandemic has resulted in a large backlog of applications. In our experience from Liverpool and Leeds, patients often need support with general household bills, especially younger patients who must take time off work. Small grants are available from Macmillan (UK based cancer support charity), but patient experiences and needs do vary.



In conclusion, there is an inextricable interrelated relationship between socioeconomic factors and HNC, both in terms of relative risk for the disease itself and HRQOL outcomes. The aspect of financial ‘toxicity’ is important as relative poverty is associated with unemployment and depression. Not only should the history of a patient’s employment, work status, income and reliance on financial benefits be included as case-mix information when a comprehensive assessment of HRQOL outcomes is being considered, but these aspects should also be considered as factors to help identify patients during and after treatment, as they will be at greater risk of having poor outcomes. Addressing the disparity caused by social determinants is a huge challenge, and innovative solutions are required to tackle this inequality.







Author Contributions


The authors all contributed to this study: Conceptualization, S.N.R., A.K. and D.L.; Methodology, S.N.R., A.K. and D.L.; Validation, A.K., S.N.R. and D.L.; Formal Analysis, D.L.; Data Curation, D.L.; Writing—Original Draft Preparation, S.N.R.; Writing—Review and Editing, A.K. and D.L. All authors have read and agreed to the published version of the manuscript.




Funding


This trial is funded by the RfPB on behalf of the NIHR (PBPG- 0215-36047). This paper presents independent research funded by the National Institute for Health Research (NIHR) under its Research for Patient Benefit (RfPB) Programme (Grant Reference Number PB-PG-0215-36047). The views expressed are those of the authors and not necessarily those of the NHS, the NIHR or the Department of Health.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsin-ki and approved given on 8 July 2016 by the North West-Liverpool Central Research Ethics Committee REC reference: IRAS 16/NW/0465, Project ID: 189554. It also has ap-proval from the Health Research Authority (HRA) and the Research and Development Department at Aintree University Hospital National Health Service.




Informed Consent Statement


Not applicable.




Data Availability Statement


Requests for data supporting reported results can be made to the lead author.




Acknowledgments


This paper presents independent research funded by the National Institute for Health Research (NIHR) under its Research for Patient Benefit (RfPB) Programme (Grant Reference Number PB-PG-0215-36047). The views expressed are those of the authors and not necessarily those of the NHS, the NIHR or the Department of Health. This study would not have been possible without the valued contribution and support of the 15 consultants that participated in the trial.




Conflicts of Interest


The authors declare that they have no known competing financial interests or personal relationships that could have appeared to influence the work reported in this paper. Trial registration: 32,382. Clinical Trials Identifier, NCT03086629. The study complied with all aspects of ethical standards of clinical research.




References


	



McKeown, T. The Role of Medicine: Dream, Mirage or Nemesis? Blackwell, B., Ed.; Princeton University Press: Oxford, UK, 1979. [Google Scholar]

	



Lawrence, R. Understanding Environmental Quality Through Quality of Life (QOL) Studies. In Reference Module in Earth Systems and Environmental Sciences; Elsevier: Amsterdam, The Netherlands, 2014. [Google Scholar] [CrossRef]

	



What Are Health Inequalities? Available online: https://www.kingsfund.org.uk/publications/what-are-health-inequalities (accessed on 15 September 2021).

	



Frank, J.; Abel, T.; Campostrini, S.; Cook, S.; Lin, V.K.; McQueen, D.V. The Social Determinants of Health: Time to Re-Think? Int. J. Environ. Res. Public Health 2020, 17, 5856. [Google Scholar] [CrossRef]

	



Azimi, S.; Rafieian, N.; Manifar, S.; Ghorbani, Z.; Tennant, M.; Kruger, E. Socioeconomic determinants as risk factors for squamous cell carcinoma of the head and neck: A case-control study in Iran. Br. J. Oral Maxillofac. Surg. 2018, 56, 304–309. [Google Scholar] [CrossRef] [PubMed]

	



Ng, R.; Sutradhar, R.; Yao, Z.; Wodchis, W.P.; Rosella, L.C. Smoking, drinking, diet and physical activity—Modifiable lifestyle risk factors and their associations with age to first chronic disease. Int. J. Epidemiol. 2020, 49, 113–130. [Google Scholar] [CrossRef]

	



Giuliani, M.; Papadakos, J.; Broadhurst, M.; Jones, J.; McQuestion, M.; Le, L.W.; Beck, L.; Waldron, J.; Ringash, J. The prevalence and determinants of return to work in head and neck cancer survivors. Support. Care Cancer 2019, 27, 539–546. [Google Scholar] [CrossRef]

	



Galobardes, B.; Shaw, M.; Lawlor, D.A.; Lynch, J.W.; Smith, G.D. Indicators of socioeconomic position (part 1). J. Epidemiol. Community Health 2006, 60, 7–12. [Google Scholar] [CrossRef]

	



Marmot, M.G. Understanding social inequalities in health. Perspect. Biol. Med. 2003, 46, S9–S23. [Google Scholar] [CrossRef]

	



Allen, S.; Rogers, S.N.; Harris, R.V. Socio-economic differences in patient participation behaviours in doctor-patient interactions—A systematic mapping review of the literature. Health Expect. 2019, 22, 1173–1184. [Google Scholar] [CrossRef] [PubMed]

	



Choi, S.H.; Terrell, J.E.; Fowler, K.E.; McLean, S.A.; Ghanem, T.; Wolf, G.T.; Bradford, C.R.; Taylor, J.; Duffy, S.A. Socioeconomic and Other Demographic Disparities Predicting Survival among Head and Neck Cancer Patients. PLoS ONE 2016, 11, e0149886. [Google Scholar] [CrossRef]

	



HaNDLE-on-QoL. Available online: http://www.handle-on-qol.com/Index.aspx (accessed on 15 September 2021).

	



Rylands, J.; Lowe, D.; Rogers, S.N. Outcomes by area of residence deprivation in a cohort of oral cancer patients: Survival, health-related quality of life, and place of death. Oral Oncol. 2016, 52, 30–36. [Google Scholar] [CrossRef]

	



Rylands, J.; Lowe, D.; Rogers, S.N. Influence of deprivation on health-related quality of life of patients with cancer of the head and neck in Merseyside and Cheshire. Br. J. Oral Maxillofac. Surg. 2016, 54, 669–676. [Google Scholar] [CrossRef] [PubMed]

	



Rogers, S.N.; Allmark, C.; Bekiroglu, F.; Edwards, R.T.; Fabbroni, G.; Flavel, R.; Highet, V.; Ho, M.W.S.; Humphris, G.M.; Jones, T.M.; et al. Improving quality of life through the routine use of the patient concerns inventory for head and neck cancer patients: Main results of a cluster preference randomised controlled trial. Eur. Arch. Otorhinolaryngol. 2021, 278, 3435–3449. [Google Scholar] [CrossRef]

	



Rogers, S.N.; Allmark, C.; Bekiroglu, F.; Edwards, R.T.; Fabbroni, G.; Flavel, R.; Highet, V.; Ho, M.W.S.; Humphris, G.M.; Jones, T.M.; et al. Improving quality of life through the routine use of the patient concerns inventory for head and neck cancer patients: Baseline results in a cluster preference randomised controlled trial. Eur. Arch. Otorhinolaryngol. 2020, 277, 3435–3447. [Google Scholar] [CrossRef]

	



Rogers, S.N.; Lowe, D.; Lowies, C.; Yeo, S.T.; Allmark, C.; Mcavery, D.; Humphris, G.M.; Flavel, R.; Semple, C.; Thomas, S.J.; et al. Improving quality of life through the routine use of the patient concerns inventory for head and neck cancer patients: A cluster preference randomized controlled trial. BMC Cancer 2018, 18, 1–10. [Google Scholar] [CrossRef]

	



Rogers, S.N.; El-Sheikha, J.; Lowe, D. The development of a Patients Concerns Inventory (PCI) to help reveal patients concerns in the head and neck clinic. Oral Oncol. 2009, 45, 555–561. [Google Scholar] [CrossRef] [PubMed]

	



English Indices of Deprivation 2019. Available online: http://imd-by-postcode.opendatacommunities.org/imd/2019 (accessed on 15 September 2021).

	



Rogers, S.N.; Gwanne, S.; Lowe, D.; Humphris, G.; Yueh, B.; Weymuller, E.A., Jr. The addition of mood and anxiety domains to the University of Washington quality of life scale. Head Neck 2002, 24, 521–529. [Google Scholar] [CrossRef]

	



Rogers, S.N.; Lowe, D.; Yueh, B.; Weymuller, E.A., Jr. The Physical Function and Social-Emotional Function Subscales of the University of Washington Quality of Life Questionnaire. Arch. Otolaryngol. Head Neck Surg. 2010, 136, 352–357. [Google Scholar] [CrossRef] [PubMed]

	



Rogers, S.N.; Lowe, D. Screening for Dysfunction to Promote Multidisciplinary Intervention by Using the University of Washington Quality of Life Questionnaire. Arch. Otolaryngol. Head Neck Surg. 2009, 135, 369–375. [Google Scholar] [CrossRef]

	



Low, C.; Fullarton, M.; Parkinson, E.; O’Brien, K.; Jackson, S.R.; Lowe, D.; Rogers, S.N. Issues of intimacy and sexual dysfunction following major head and neck cancer treatment. Oral Oncol. 2009, 45, 898–903. [Google Scholar] [CrossRef] [PubMed]

	



Rogers, S.N.; Cross, B.; Talwar, C.; Lowe, D.; Humphris, G. A single-item screening question for fear of recurrence in head and neck cancer. Eur. Arch. Otorhinolaryngol. 2015, 273, 1235–1242. [Google Scholar] [CrossRef]

	



Hegel, M.T.; Collins, E.D.; Kearing, S.; Gillock, K.L.; Moore, C.P.; Ahles, T.A. Sensitivity and specificity of the Distress Thermometer for depression in newly diagnosed breast cancer patients. Psychooncology 2007, 17, 556–560. [Google Scholar] [CrossRef]

	



EQ-5D. Available online: https://euroqol.org/ (accessed on 15 September 2021).

	



Tribius, S.; Meyer, M.S.; Pflug, C.; Hanken, H.; Busch, C.-J.; Krüll, A.; Petersen, C.; Bergelt, C. Socioeconomic status and quality of life in patients with locally advanced head and neck cancer. Strahlenther. Onkol. 2018, 194, 737–749. [Google Scholar] [CrossRef] [PubMed]

	



Hueniken, K.; Douglas, C.M.; Jethwa, A.R.; Mirshams, M.; Eng, L.; Hope, A.; Chepeha, D.B.; Goldstein, D.P.; Ringash, J.; Hansen, A.; et al. Measuring financial toxicity incurred after treatment of head and neck cancer: Development and validation of the Financial Index of Toxicity questionnaire. Cancer 2020, 126, 4042–4050. [Google Scholar] [CrossRef] [PubMed]

	



Mady, L.J.; Lyu, L.; Owoc, M.S.; Peddada, S.D.; Thomas, T.H.; Sabik, L.M.; Johnson, J.T.; Nilsen, M.L. Understanding financial toxicity in head and neck cancer survivors. Oral Oncol. 2019, 95, 187–193. [Google Scholar] [CrossRef]

	



Beeler, W.H.; Bellile, E.L.; Casper, K.A.; Jaworski, E.; Burger, N.J.; Malloy, K.M.; Spector, M.E.; Shuman, A.G.; Rosko, A.; Stucken, C.L.; et al. Patient-reported financial toxicity and adverse medical consequences in head and neck cancer. Oral Oncol. 2020, 101, 104521. [Google Scholar] [CrossRef] [PubMed]

	



Smith, G.L.; Shih, Y.-C.T.; Frank, S.J. Financial Toxicity in Head and Neck Cancer Patients Treated With Proton Therapy. Int. J. Part. Ther. 2021, 8, 366–373. [Google Scholar] [CrossRef]

	



Crowder, S.L.; Najam, N.; Sarma, K.P.; Fiese, B.H.; Arthur, A.E. Quality of life, coping strategies, and supportive care needs in head and neck cancer survivors: A qualitative study. Support. Care Cancer 2021, 29, 4349–4356. [Google Scholar] [CrossRef] [PubMed]

	



De Souza, J.A.; Kung, S.; O’Connor, J.; Yap, B.J. Determinants of Patient-Centered Financial Stress in Patients With Locally Advanced Head and Neck Cancer. J. Oncol. Pract. 2017, 13, e310–e318. [Google Scholar] [CrossRef]

	



Khan, M.N.; Hueniken, K.; Manojlovic-Kolarski, M.; Eng, L.; Mirshams, M.; Khan, K.; Simpson, C.; Au, M.; Liu, G.; Xu, W.; et al. Out-of-pocket costs associated with head and neck cancer treatment. Cancer Rep. 2021, e1528. [Google Scholar] [CrossRef]

	



Smith, G.L.; Lopez-Olivo, M.A.; Advani, P.G.; Ning, M.S.; Geng, Y.; Giordano, S.H.; Volk, R.J. Financial Burdens of Cancer Treatment: A Systematic Review of Risk Factors and Outcomes. J. Natl. Compr. Cancer Netw. 2019, 17, 1184–1192. [Google Scholar] [CrossRef] [PubMed]

	



Baxi, S.S.; Salz, T.; Xiao, H.; Atoria, C.L.; Ho, A.; Smith-Marrone, S.; Sherman, E.J.; Lee, N.Y.; Elkin, E.B.; Pfister, D.G. Employment and return to work following chemoradiation in patient with HPV-related oropharyngeal cancer. Cancers Head Neck 2016, 1, 4. [Google Scholar] [CrossRef]

	



Morales, C.Z.; McDowell, L.; Lisy, K.; Piper, A.; Jefford, M. Return to Work in Survivors of Human Papillomavirus–Associated Oropharyngeal Cancer: An Australian Experience. Int. J. Radiat. Oncol. Biol. Phys. 2020, 106, 146–156. [Google Scholar] [CrossRef] [PubMed]

	



Employment in the UK: July 2021. Available online: https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/bulletins/employmentintheuk/july2021 (accessed on 15 September 2021).

	



Massa, S.T.; Osazuwa-Peters, N.; Boakye, E.A.; Walker, R.J.; Ward, G.M. Comparison of the Financial Burden of Survivors of Head and Neck Cancer With Other Cancer Survivors. JAMA Otolaryngol. Neck Surg. 2019, 145, 239–249. [Google Scholar] [CrossRef] [PubMed]

	



Rogers, S.N.; Harvey-Woodworth, C.N.; Hare, J.; Leong, P.; Lowe, D. Patients’ perception of the financial impact of head and neck cancer and the relationship to health related quality of life. Br. J. Oral Maxillofac. Surg. 2012, 50, 410–416. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Patient characteristics. (FF—Free flap; RT—Radiotherapy; CT—Chemotherapy).






Table 1. Patient characteristics. (FF—Free flap; RT—Radiotherapy; CT—Chemotherapy).





	

	

	
Patients

	
%






	

	
Total

	
288

	
100




	
Location

	
Aintree

	
178

	
62




	
Leeds

	
110

	
38




	
Age

	
<55

	
71

	
25




	
55–64

	
116

	
40




	
65–74

	
67

	
23




	
≥75

	
34

	
12




	
Gender

	
Male

	
198

	
69




	
Female

	
90

	
31




	
Tumour site

	
Oral cavity

	
134

	
47




	
Oropharynx

	
91

	
32




	
Larynx

	
41

	
14




	
Other

	
22

	
8




	
Overall stage

	
Early 0–2

	
124

	
43




	
Advanced 3–4

	
164

	
57




	
Treatment

	
Surgery only, no FF

	
95

	
33




	
Surgery only, and FF

	
21

	
7




	
RT/CT only

	
58

	
20




	
Surgery & RT/CT, no FF

	
68

	
24




	
Surgery & RT/CT, and FF

	
46

	
16




	
ACE-27 comorbidity

	
None

	
137

	
48




	
Mild

	
95

	
33




	
Mod/severe

	
56

	
19




	
Ethnic group

	
Caucasian

	
279

	
97




	
Other

	
9

	
3




	
IMD 2019 quintile

	
1 worst

	
110

	
38




	
2

	
40

	
14




	
3

	
49

	
17




	
4

	
55

	
19




	
5 best

	
34

	
12




	
Currently living in house or flat

	
With other

	
220

	
76




	
Alone

	
65

	
23




	
Not known

	
3

	
1




	
Currently working

	
Yes

	
88

	
31




	
No

	
192

	
67




	
Not known

	
8

	
3




	
Ever been unemployed

	
Yes

	
110

	
38




	
No

	
162

	
56




	
Not known

	
16

	
6




	
Financial Benefits

	
None

	
158

	
55




	
Yes

	
107

	
37




	
Not known

	
23

	
8




	
Total household income-all sources before tax

	
<GBP 12,000

	
52

	
18




	
GBP 12,000–22,999

	
47

	
16




	
GBP 23,000–34,999

	
46

	
16




	
≥GBP 35,000

	
56

	
19




	
Not known

	
87

	
30




	
Tobacco user

	
Current

	
37

	
13




	
Former

	
163

	
57




	
Never

	
80

	
28




	
Not known

	
8

	
3




	
Alcohol user

	
Current

	
194

	
67




	
Former

	
73

	
25




	
Never

	
13

	
5




	
Not known

	
8

	
3
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Table 2. HRQOL measures by casemix.






Table 2. HRQOL measures by casemix.





	

	

	

	
Overall QOL: Less Than Good

	
Distress Thermometer (DT) Score ≥ 4

	
UWQOL Social–Emotional Subscale Score

	
UWQOL Physical Function Subscale Score

	
EQ-5D-5L VAS

	
EQ-5D-5L TTO




	

	

	
Patients

	
%

	
n

	
p-Value

	
%

	
n

	
p-Value

	
Median

	
IQR

	
p-Value

	
Median

	
IQR

	
p-Value

	
Median

	
IQR

	
p-Value

	
Median

	
IQR

	
p-Value






	

	
Total

	
288

	
31

	
89

	

	
45

	
129

	

	
75

	
59–88

	

	
69

	
54–86

	

	
75

	
60–86

	

	
0.77

	
0.64–0.88

	




	
Location

	
Aintree

	
178

	
26

	
47

	
0.05

	
45

	
80

	
>0.99

	
75

	
61–88

	
0.78

	
69

	
56–84

	
0.74

	
76

	
60–85

	
0.89

	
0.76

	
0.65–0.88

	
0.33




	

	
Leeds

	
110

	
38

	
42

	

	
45

	
49

	

	
75

	
58–88

	

	
68

	
53–86

	

	
75

	
50–88

	

	
0.78

	
0.64–0.88

	




	
Age

	
<55

	
71

	
37

	
26

	
0.13

	
52

	
37

	
0.02

	
68

	
55–87

	
0.002

	
66

	
54–87

	
0.41

	
75

	
60–89

	
0.59

	
0.74

	
0.59–0.84

	
0.04




	
55–64

	
116

	
33

	
38

	

	
47

	
55

	

	
77

	
56–87

	

	
68

	
53–81

	

	
75

	
50–86

	

	
0.77

	
0.59–0.84

	




	

	
65–74

	
67

	
30

	
20

	

	
45

	
30

	

	
76

	
65–91

	

	
69

	
59–88

	

	
75

	
61–88

	

	
0.80

	
0.66–1.00

	




	

	
≥75

	
34

	
15

	
5

	

	
21

	
7

	

	
87

	
71–96

	

	
75

	
56–93

	

	
80

	
70–85

	

	
0.84

	
0.72–0.91

	




	
Gender

	
Male

	
198

	
30

	
60

	
0.78

	
44

	
88

	
0.90

	
78

	
61–91

	
0.15

	
69

	
55–86

	
0.43

	
75

	
60–86

	
0.74

	
0.77

	
0.65–0.88

	
0.62




	

	
Female

	
90

	
32

	
29

	

	
46

	
41

	

	
71

	
57–87

	

	
68

	
54–82

	

	
77

	
51–85

	

	
0.76

	
0.63–0.88

	




	
Tumour site

	
Oral cavity

	
134

	
37

	
49

	
0.27

	
47

	
63

	
0.11

	
71

	
55–87

	
0.002

	
66

	
50–82

	
<0.001

	
71

	
50–84

	
0.05

	
0.75

	
0.58–0.88

	
0.01




	
Oropharynx

	
91

	
25

	
23

	

	
51

	
46

	

	
72

	
63–87

	

	
66

	
54–74

	

	
75

	
69–85

	

	
0.74

	
0.65–0.84

	




	

	
Larynx

	
41

	
29

	
12

	

	
34

	
14

	

	
87

	
75–95

	

	
90

	
73–95

	

	
80

	
64–90

	

	
0.84

	
0.72–1.00

	




	

	
Other

	
22

	
23

	
5

	

	
27

	
6

	

	
81

	
66–91

	

	
77

	
59–92

	

	
86

	
73–90

	

	
0.82

	
0.67–0.91

	




	
Overall

	
Early 0–2

	
124

	
28

	
35

	
0.44

	
38

	
47

	
0.04

	
83

	
63–91

	
0.001

	
79

	
65–95

	
<0.001

	
79

	
53–88

	
0.49

	
0.77

	
0.64–0.88

	
0.22




	
stage

	
Advanced 3–4

	
164

	
33

	
54

	

	
50

	
82

	

	
71

	
58–87

	

	
63

	
50–73

	

	
75

	
60–86

	

	
0.76

	
0.64–0.84

	




	
Treatment

	
Surgery only, no FF

	
95

	
19

	
18

	
0.01

	
33

	
31

	
0.03

	
84

	
68–92

	
<0.001

	
86

	
71–95

	
<0.001

	
80

	
67–90

	
0.07

	
0.84

	
0.70–0.91

	
0.09




	
Surgery only, & FF

	
21

	
33

	
7

	

	
67

	
14

	

	
67

	
48–87

	

	
61

	
35–75

	

	
79

	
56–86

	

	
0.71

	
0.62–0.84

	




	

	
RT/CT only

	
58

	
38

	
22

	

	
50

	
29

	

	
75

	
59–88

	

	
65

	
50–79

	

	
75

	
60–85

	

	
0.75

	
0.61–0.88

	




	

	
Surgery & RT/CT, no FF

	
68

	
31

	
21

	

	
47

	
32

	

	
71

	
61–83

	

	
66

	
57–74

	

	
75

	
61–84

	

	
0.75

	
0.65–0.84

	




	

	
Surgery & RT/CT, and FF

	
46

	
46

	
21

	

	
50

	
23

	

	
66

	
52–83

	

	
53

	
39–68

	

	
70

	
50–85

	

	
0.74

	
0.53–0.91

	




	
ACE27

comorbidity

	
None

	
137

	
24

	
33

	
0.02

	
40

	
55

	
0.32

	
78

	
63–91

	
0.21

	
71

	
61–89

	
0.007

	
80

	
69–90

	
0.003

	
0.80

	
0.70–0.88

	
0.02




	
Mild

	
95

	
33

	
31

	

	
49

	
47

	

	
73

	
58–87

	

	
68

	
54–83

	

	
70

	
50–83

	

	
0.74

	
0.58–0.88

	




	
Mod/severe

	
56

	
45

	
25

	

	
48

	
27

	

	
75

	
54–88

	

	
61

	
39–81

	

	
71

	
51–81

	

	
0.69

	
0.53–0.88

	




	
Ethnic group

	
White British

	
279

	
30

	
84

	
0.14

	
44

	
122

	
0.08

	
75

	
61–88

	
0.21

	
69

	
55–86

	
0.43

	
78

	
60–86

	
0.10

	
0.77

	
0.64–0.88

	
0.36




	
Other

	
9

	
56

	
5

	

	
78

	
7

	

	
69

	
na

	

	
62

	
na

	

	
70

	
na

	

	
0.72

	
na

	




	
IMD 2019 quintile

	
1 worst

	
110

	
37

	
41

	
0.19

	
50

	
55

	
0.29

	
70

	
54–87

	
0.05

	
65

	
50–83

	
0.09

	
70

	
50–82

	
0.004

	
0.74

	
0.54–0.88

	
0.19




	
2

	
40

	
35

	
14

	

	
53

	
21

	

	
71

	
61–86

	

	
68

	
50–88

	

	
72

	
52–84

	

	
0.75

	
0.58–0.85

	




	

	
3

	
49

	
29

	
14

	

	
41

	
20

	

	
78

	
65–91

	

	
72

	
61–84

	

	
79

	
71–89

	

	
0.77

	
0.70–0.88

	




	

	
4

	
55

	
25

	
14

	

	
35

	
19

	

	
78

	
65–92

	

	
69

	
57–87

	

	
81

	
65–90

	

	
0.81

	
0.68–0.88

	




	

	
5 best

	
34

	
18

	
6

	

	
41

	
14

	

	
82

	
69–88

	

	
78

	
61–86

	

	
80

	
71–89

	

	
0.77

	
0.71–0.84

	




	
Currently living in house or flat

	
With other

	
220

	
31

	
69

	
0.88

	
48

	
105

	
0.06

	
74

	
59–87

	
0.09

	
68

	
54–84

	
0.60

	
75

	
60–86

	
0.41

	
0.77

	
0.64–0.85

	
0.38




	
Alone

	
65

	
29

	
19

	

	
34

	
22

	

	
83

	
61–91

	

	
71

	
53–88

	

	
75

	
54–84

	

	
0.77

	
0.63–0.91

	




	
Not known

	
3

	

	
1

	

	

	
2

	

	
55

	
na

	

	
67

	
na

	

	
90

	
na

	

	
0.72

	
na

	




	
Currently working

	
Yes

	
88

	
20

	
18

	
0.008

	
40

	
35

	
0.25

	
82

	
70–91

	
<0.001

	
75

	
62–91

	
<0.001

	
80

	
70–90

	
<0.001

	
0.80

	
0.74–0.98

	
<0.001




	
No

	
192

	
36

	
70

	

	
47

	
91

	

	
71

	
55–87

	

	
66

	
50–79

	

	
71

	
50–82

	

	
0.74

	
0.55–0.84

	




	

	
Not known

	
8

	

	
1

	

	

	
3

	

	
77

	
na

	

	
85

	
na

	

	
84

	
na

	

	
0.84

	
na

	




	
Ever been unemployed

	
Yes

	
110

	
35

	
38

	
0.23

	
55

	
61

	
0.002

	
71

	
54–87

	
0.001

	
66

	
50–79

	
0.002

	
70

	
50–81

	
<0.001

	
0.72

	
0.56–0.84

	
0.001




	
No

	
162

	
27

	
44

	

	
36

	
58

	

	
78

	
66–91

	

	
71

	
59–90

	

	
80

	
70–90

	

	
0.80

	
0.69–0.88

	




	
Not known

	
16

	

	
7

	

	

	
10

	

	
68

	
53–82

	

	
69

	
49–95

	

	
71

	
50–85

	

	
0.74

	
0.52–0.87

	




	
Financial Benefits

	
None

	
158

	
22

	
34

	
<0.001

	
34

	
54

	
<0.001

	
81

	
68–91

	
<0.001

	
73

	
61–90

	
<0.001

	
80

	
70–90

	
<0.001

	
0.82

	
0.74–0.91

	
<0.001




	
Yes

	
107

	
43

	
46

	

	
58

	
62

	

	
66

	
54–87

	

	
62

	
43–78

	

	
69

	
50–82

	

	
0.65

	
0.51–0.84

	




	

	
Not known

	
23

	

	
9

	

	

	
13

	

	
67

	
48–87

	

	
68

	
48–92

	

	
52

	
50–82

	

	
0.74

	
0.44–0.84

	




	
Total household income from all sources before tax

	
< £12,000

	
52

	
50

	
26

	
0.003

	
53

	
28

	
0.26

	
62

	
46–80

	
<0.001

	
54

	
35–72

	
<0.001

	
60

	
50–81

	
<0.001

	
0.65

	
0.51–0.84

	
<0.001




	
£12,000–22,999

	
47

	
23

	
11

	

	
45

	
21

	

	
79

	
63–96

	

	
72

	
61–90

	

	
80

	
70–90

	

	
0.84

	
0.68–1.00

	




	
£23,000–34,999

	
46

	
20

	
9

	

	
39

	
18

	

	
82

	
61–91

	

	
73

	
63–88

	

	
80

	
70–90

	

	
0.77

	
0.70–1.00

	




	
≥ £35,000

	
56

	
23

	
13

	

	
36

	
20

	

	
78

	
70–90

	

	
71

	
61–90

	

	
79

	
68–90

	

	
0.80

	
0.70–0.88

	




	
Not known

	
87

	

	
30

	

	

	
42

	

	
71

	
61–87

	

	
67

	
55–82

	

	
72

	
50–82

	

	
0.77

	
0.65–0.84

	




	
Tobacco user

	
Current

	
37

	
57

	
21

	
0.001

	
57

	
21

	
0.04

	
71

	
40–87

	
0.08

	
62

	
43–87

	
0.16

	
71

	
45–86

	
0.02

	
0.69

	
0.42–0.86

	
0.04




	
Former

	
163

	
29

	
47

	

	
47

	
76

	

	
75

	
61–88

	

	
68

	
53–82

	

	
75

	
55–85

	

	
0.77

	
0.63–0.88

	




	

	
Never

	
80

	
24

	
19

	

	
34

	
27

	

	
78

	
66–91

	

	
72

	
59–87

	

	
80

	
70–90

	

	
0.80

	
0.70–0.90

	




	

	
Not known

	
8

	

	
2

	

	

	

	

	
66

	
na

	

	
68

	
na

	

	
66

	
na

	

	
0.72

	
na

	




	
Alcohol

user

	
Current

	
194

	
26

	
51

	
0.02

	
40

	
78

	
0.007

	
78

	
66–91

	
0.001

	
71

	
59–90

	
0.001

	
79

	
62–89

	
0.004

	
0.80

	
0.68–0.88

	
0.001




	
Former

	
73

	
44

	
32

	

	
60

	
44

	

	
63

	
52–87

	

	
63

	
46–77

	

	
70

	
50–81

	

	
0.70

	
0.53–0.83

	




	

	
Never

	
13

	
23

	
3

	

	
31

	
4

	

	
78

	
70–91

	

	
66

	
43–78

	

	
74

	
51–85

	

	
0.77

	
0.67–1.00

	




	

	
Not known

	
8

	

	
3

	

	

	

	

	
67

	
na

	

	
71

	
na

	

	
73

	
na

	

	
0.74

	
na

	








p-value: Fishers exact test (Overall QOL and DT); otherwise Mann–Whitney test (2 comparison groups) or Kruskal–Wallis test (3 or more comparison groups), excluding any categories not known. TTO: Time trade-off crosswalk values. VAS: Visual analogue scale.
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Table 3. Association of deprivation indicators with HRQOL outcome after adjustment.






Table 3. Association of deprivation indicators with HRQOL outcome after adjustment.





	HRQOL Outcome
	n
	R2 (for Adjustment Variables) *
	SES Deprivation-Related Indicators ** Selected in Addition to Adjustment Variables

(p for Entry, Stepwise Regression)
	R2 (Adjustment Variables + Selected SES Indicators)





	Less than good overall QOL
	254
	0.24
	Financial benefits (0.009)
	0.27



	Distress thermometer ≥4
	254
	0.15
	Financial benefits 0.001)
	0.21



	Worst third of UWQOL Social–emotional subscale scores
	254
	0.23
	Financial benefits (<0.001), Alcohol use (0.002)
	0.37



	Worst third of UWQOL Physical subscale scores
	254
	0.32
	Currently working (<0.001)
	0.38



	Worst third of EQ-5D-5L VAS values
	254
	0.19
	Financial benefits (<0.001)
	0.30



	Worst third of EQ-5D-5L TTO crosswalk values
	254
	0.21
	Financial benefits (<0.001), Currently working (0.009)
	0.39







* Adjustment for Age group, gender, trial location, tumour site, tumour staging, treatment and ACE-27 comorbidity as described in Table 1. ** Factors considered were IMD 2019 quintile, currently living in house or flat, currently working, ever been unemployed, financial benefits, total household income, tobacco use and alcohol use. The NagelKerke R2 statistic (range 0–1) estimates the proportion of the variation in a binary outcome that can be explained by the predictor variables in the logistic regression model. Missing data were coded only for household income; otherwise, complete data were available for 254 patients. SES: Socio-Economic Status.
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Table 4. Significant (p < 0.01) associations of casemix and deprivation-relevant variables with UWQOL domain dysfunction.






Table 4. Significant (p < 0.01) associations of casemix and deprivation-relevant variables with UWQOL domain dysfunction.





	
Variables Associated

	
p Value *

	
Observed Nature of Dysfunction




	
Casemix

	
Dysfunction






	
Age

	
Mood

	
0.004

	
<55: 21% (15/71)

	
55–64: 20% (23/116)

	
65–74: 10% (7/67)

	
≥75: 0% (0/34)

	




	
Anxiety

	
0.008

	
<55: 25% (18/71)

	
55–64: 20% (23/116)

	
65–74: 10% (7/67)

	
≥75: 3% (1/34)

	




	
Fear of recurrence

	
0.002

	
<55: 21% (15/71)

	
55–64: 12% (14/116)

	
65–74: 4% (3/67)

	
≥75: 0% (0/34)

	




	
Gender

	
Fear of recurrence

	
0.001

	
Male: 7% (13/198)

	
Female: 21% (19/90)

	

	

	




	
Tumour site

	
Mood

	
0.003

	
Oral: 24% (32/134)

	
Oropharynx: 7% (6/91)

	
Larynx: 10% (4/41)

	
Other: 14% (3/22)

	




	
Taste

	
0.005

	
Oral: 16% (22/134)

	
Oropharynx: 25% (23/91)

	
Larynx: 7% (3/41)

	
Other: 41% (9/22)

	




	
Saliva

	
0.001

	
Oral: 28% (38/134)

	
Oropharynx: 48% (44/91)

	
Larynx: 17% (7/41)

	
Other: 45% (10/22)

	




	
Overall stage

	
Taste

	
0.005

	
Early 0–2: 12% (15/124)

	
Advanced 3–4: 26% (42/164)

	

	

	




	
Saliva

	
<0.001

	
Early 0–2: 21% (26/124)

	
Advanced 3–4: 45% (73/164)

	

	

	




	
Treatment *

	
Shoulder

	
0.003

	
S no FF: 15% (14/95)

	
S & FF: 33% (7/21)

	
RT/CT: 2% (1/58)

	
S & RT/CT no FF: 13% (9/68)

	
S & RT/CT & FF: 11% (5/46)




	
Appearance

	
<0.001

	
S no FF: 3% (3/95)

	
S & FF: 33% (7/21)

	
RT/CT: 5% (3/58)

	
S & RT/CT no FF: 10% (7/68)

	
S & RT/CT & FF: 17% (8/46)




	
Swallowing

	
<0.001

	
S no FF: 3% (3/95)

	
S & FF: 33% (7/21)

	
RT/CT: 24% (14/58)

	
S & RT/CT no FF: 7% (5/68)

	
S & RT/CT & FF: 28% (13/46)




	
Chewing

	
<0.001

	
S no FF: 1% (1/95)

	
S & FF: 33% (7/21)

	
RT/CT: 16% (9/58)

	
S & RT/CT no FF: 6% (4/68)

	
S & RT/CT & FF: 37% (17/46)




	
Taste

	
<0.001

	
S no FF: 6% (6/95)

	
S & FF: 19% (4/21)

	
RT/CT: 29% (17/58)

	
S & RT/CT no FF: 28% (19/68)

	
S & RT/CT & FF: 24% (11/46)




	
Saliva

	
<0.001

	
S no FF: 15% (14/95)

	
S & FF: 24% (5/21)

	
RT/CT: 53% (31/58)

	
S & RT/CT no FF: 47% (32/68)

	
S & RT/CT & FF: 37% (17/46)




	
ACE27

	
Appearance

	
0.007

	
ACE ‘None’: 6% (8/137),

	
ACE ‘mild’: 8% (8/95)

	
ACE ‘mod/severe’: 21% (12/56)

	

	




	
Chewing

	
0.004

	
ACE ‘None’: 8% (11/137),

	
ACE ‘mild’: 13% (12/95)

	
ACE ‘mod/severe’: 27% (15/56)

	

	




	
Speech

	
0.003

	
ACE ‘None’: 3% (4/137),

	
ACE ‘mild’: 11% (10/95)

	
ACE ‘mod/severe’: 16% (9/56)

	

	




	
IMD 2019Quintile (Q)

	
Mood

	
0.008

	
Q1 (worst): 25% (28/110),

	
Q2: 15% (6/40)

	
Q3: 10% (5/49)

	
Q4: 7% (4/55)

	
Q5 (best): 6% (2/34)




	
Chewing

	
0.004

	
Q1 (worst): 21% (23/110),

	
Q2: 20% (8/40)

	
Q3: 4% (2/49)

	
Q4: 5% (3/55)

	
Q5 (best): 6% (2/34)




	
Currently working

	
Pain

	
0.003

	
Working: 17% (15/88),

	
Not working: 34% (66/192)

	

	

	




	
Recreation

	
<0.001

	
Working: 0% (0/88),

	
Not working: 12% (23/192)

	

	

	




	
Mood

	
0.001

	
Working: 5% (4/88),

	
Not working: 20% (39/192)

	

	

	




	
Swallowing

	
0.001

	
Working: 5% (4/88),

	
Not working: 20% (38/192)

	

	

	




	
Chewing

	
<0.001

	
Working: 2% (2/88),

	
Not working: 19% (36/192)

	

	

	




	
Financial benefits

	
Pain

	
0.008

	
Benefits: 37% (40/107),

	
No: 22% (35/158)

	

	

	




	
Recreation

	
0.008

	
Benefits: 13% (14/107)

	
No Benefits: 4% (6/158)

	

	

	




	
Mood

	
<0.001

	
Benefits: 25% (27/107)

	
No Benefits: 8% (12/158)

	

	

	




	
Swallowing

	
<0.001

	
Benefits: 28% (30/107)

	
No Benefits: 6% (10/158)

	

	

	




	
Chewing

	
<0.001

	
Benefits: 25% (27/107)

	
No Benefits: 4% (7/158)

	

	

	




	
Speech

	
0.008

	
Benefits: 13% (14/107)

	
No Benefits: 4% (6/158)

	

	

	




	
Total Household income

	
Mood

	
<0.001

	
<GBP 12,000: 35% (18/52)

	
GBP 12,000–22,999: 9% (4/47)

	
GBP 23,000–34,999: 11% (5/46)

	
≥GBP 35,000: 5% (3/56)

	




	
Swallowing

	
<0.001

	
<GBP 12,000: 35% (18/52)

	
GBP 12,000–22,999: 9% (4/47)

	
GBP 23,000–34,999: 9% (4/46)

	
≥GBP 35,000: 7% (4/56)

	




	
Chewing

	
<0.001

	
<GBP 12,000: 35% (18/52)

	
GBP 12,000–22,999: 11% (5/47)

	
GBP 23,000–34,999: 9% (4/46)

	
≥GBP 35,000: 2% (1/56)

	




	
Tobacco user

	
Mood

	
<0.001

	
Current: 41% (15/37)

	
Former: 14% (23/163)

	
Never: 8% (6/80)

	

	




	
Fear of recurrence

	
0.009

	
Current: 24% (9/37)

	
Former: 12% (19/163)

	
Never: 5% (4/80)

	

	




	
Alcohol user

	
Pain

	
0.004

	
Current: 25% (48/194)

	
Former: 42% (31/73)

	
Never: 8% (1/13)

	

	




	
Mood

	
0.004

	
Current: 12% (23/194)

	
Former: 29% (21/73)

	
Never: 8% (1/13)

	

	




	
Swallowing

	
0.003

	
Current: 10% (20/194)

	
Former: 25% (18/73)

	
Never: 31% (4/13)

	

	








* Fishers exact test, with analyses using the variables of Table 1 but excluding not known categories. S = Surgery, RT = Radiotherapy, CT = Chemotherapy, FF = Free flap.
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Table 5. Most commonly selected PCI items (≥20%) for some deprivation-related subgroups.






Table 5. Most commonly selected PCI items (≥20%) for some deprivation-related subgroups.





	All Patients
	Patient Living in Less Deprived 60% of IMD English Small Area Neighbourhoods
	Patient Living in More Deprived 40% of IMD English Small Area Neighbourhoods
	Patients in Households Receiving Financial Benefits
	Patients in Households Not Receiving Financial Benefits





	n = 288 (All in trial)
	138
	150
	107
	110



	n = 140 (PCI group)
	67
	73
	49
	53



	Dry mouth 49

Dental health/teeth 34

Fear of recurrence 34

Chewing/eating 33

Salivation 33

Fatigue/tiredness 29

Swallowing 28

Taste 27

Mucus 24

Sore mouth 24

Shoulder 22

Pain in head/neck 21

Cancer treatment 20
	Dry mouth 55

Fear of recurrence 39

Dental health/teeth 36

Chewing/eating 31

Taste 31

Fatigue/tiredness 30

Salivation 30

Swallowing 30

Sore mouth 27

Mucus 25

Cancer treatment 24

Pain head& neck 24

Mouth opening 22

Weight 22

Appetite 21
	Dry mouth 42

Salivation 36

Chewing/eating 34

Dental health/teeth 33

Fear of recurrence 30

Fatigue/tiredness 27

Swallowing 26

Shoulder 25

Taste 23

Mucus 22

Energy levels 21

Sore mouth 21
	Dry mouth 53

Chewing/eating 39

Dental health/teeth 37

Taste 35

Fear of recurrence 33

Swallowing 33

Fatigue/tiredness 31

Salivation 31

Mucus 27

Appetite 22

Weight 22

Energy levels 20

Pain in head/neck 20

Shoulder 20
	Dry mouth 47

Fear of recurrence 35

Salivation 35

Dental health/teeth 31

Chewing/eating 29

Sore mouth 28

Fatigue/tiredness 27

Taste26

Swallowing 23

Cancer treatment 22

Mucus 22

Mouth opening 21
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