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Abstract

:

This study aimed to identify health-related quality of life (HRQoL) issues of relevance for adolescent and young adult (AYA) cancer patients, the perception of relevant HRQoL issues for AYA in generalby the health care professionals (HCP), and discrepancies between issues identified by AYAs and HCP. Dutch AYAs aged 18–35 years at the time of cancer diagnosis (N = 83) and HCPs (N = 34) involved in AYA oncology were invited to complete the Quality of Life for Cancer Survivors questionnaire. HCPs rated physical symptoms such as fatigue, appetite, pain, constipation, sleep disorders, nausea and neuropathy among AYA cancer patients significantly higher (i.e., more problems) than AYA cancer patients. AYA cancer patients rated overall physical health and quality of life, happiness, satisfaction, usefulness and support from others, all positively formulated questions, significantly higher (i.e., more positive) than HCPs. The most highly rated issues (negative and positive combined) for AYAs were: perceived support from others, distress about initial cancer diagnosis, distress for family and overall quality of life. HCPs identified distress about diagnosis, treatment, family and interference of illness with employment/study as the most problematic issues (all negative) for AYAs. Five of the ten most common issues listed by patients and HCPs were the same. Male AYAs, patients treated with curative intent and those with a partner rated positive HRQoL issues higher than their counterparts. The discrepancy between the perception of patients and HCPs illustrates the importance of patient involvement in organizing physical and psychosocial care.
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1. Introduction


Adolescents and young adults (AYA) diagnosed with cancer between the age of 18 and 35 are a distinct group compared to paediatric and adult oncology patients. Over the last few decades, the incidence of cancer in AYAs has increased in Europe as well as in the United States and Canada [1,2,3]. In the Netherlands, about 2700 new patients per year are diagnosed with cancer in this age group, which is 3% of all invasive cancer diagnoses [4]. While improvements in cancer survival in AYA patients lag behind those in children and adults, about 80% of AYA cancer patients in the Netherlands will survive at least five years [5].



These AYA survivors are in a phase of life where they normally reach developmental milestones such as completing education, establishing intimate relationships, pursuing gainful employment and having children [6]. Cancer poses a major challenge to achieving these milestones. Problems concerning self-esteem, autonomy, body image, fertility and sexuality may have a negative impact on health-related quality of life (HRQoL) in AYA cancer patients [6,7,8]. Two recent review papers show that AYA with cancer experience worse HRQoL compared to the general population [9,10]. Risk factors for poor HRQoL in AYAs include low socio-economic status, tumour type (patients diagnosed with tumor with poor prognosis report worse HRQoL), treatment status, female sex, unemployment, high levels of distress and physical symptoms [11,12]. Measuring HRQoL in AYAs allows physicians to better manage the complexity of caring for AYAs with cancer [10,13,14,15].



In recent years, there has been increasing interest in patient-reported outcomes (PROs), including HRQoL, in AYA cancer patients [10]. A PRO is defined as information about the status of a patient’s health condition that comes directly from the patient, without interpretation of the patient’s response by a clinician or anyone else [16]. PROs are generally measured using structured questionnaires that evaluate a number of related domains using scales comprised of multiple items which are validated in large populations and psychometrically tested [17]. HRQoL includes multiple domains such as physical, psychological, social, and spiritual well-being [18,19]. While health researchers analyse and report HRQoL in these domains as this is the level psychometrically validated, it can lead to loss of information about the specific issues faced by patients [20,21]. Evaluating HRQoL on item level provides detail about which issues result in high or low domain scores and can help identify specific areas of need.



To achieve optimal patient-centred care, it is essential that health care professionals (HCPs; medical and allied health care professionals) understand AYAs’ needs and preferences. A previous study in Australia showed that most oncology professionals recognized the unique needs of AYAs (defined as 15–25 years old) with regard to biological, genetic, epidemiological, psychological, social and cultural factors [22]. However, HCPs broadly misconstrued the priorities of AYAs. HCPs believed AYAs would rank survival outcomes, concerns about death and dying, and functional well-being as the most salient issues following a cancer diagnosis. However, AYAs actually prioritised issues associated with normal life stage development including peer and family relationships, engagement in education and employment, development of autonomy and treatment environment (e.g., in- or outpatient, facilities and staff) [22]. This study showed significant discrepancies between patient priorities and HCP perceptions in younger AYAs. However, it is unclear if discrepancies exist in the older AYA cohort up to age 35. One could argue that this age group has reached another life phase with different milestones, more responsibilities and more independence from parents in comparison to AYAs aged 15–25 years [7] which may be more or less aligned with the understanding of HCPs. In addition, it is important to investigate whether this incongruence exists across health care systems, such as the Dutch system, where there is a clear distinction between paediatric and adult oncology.



Identifying HRQoL priorities and providing care to meet these needs may lead to higher patient satisfaction and can improve doctor-patient relationships and ultimately overall quality of care [23]. Therefore, the aims of this exploratory study are to identify: (1) the ten most common health-related quality of life (HRQoL) issues in adolescent and young adult (AYA) cancer patients (according to sex, cancer type, treatment intention, partner and family status); (2) the ten most common HRQoL issues of AYAs according to the perceptions of health care professionals (HCP); (3) discrepancies between HRQoL issues identified by AYAs and HCP.




2. Materials and Methods


2.1. Participants


Patients were invited to participate if they were aged 18 to 35 years old at the time of cancer diagnosis and had been seen by at least one member of the AYA team at the Radboud university medical center (Radboudumc) in the Netherlands. The Radboudumc is an expert center in delivering age-specific care for AYA cancer patients during and after cancer treatment. The AYA team is a dedicated multidisciplinary team including a medical oncologist, clinical nurse specialist, medical psychologist, social worker and clinical occupational health physician. Patients receive standard medical care from their own treating physician in the Radboudumc (e.g., medical oncologist, haematologist, etc.) and visit the AYA team for age-specific questions and care needs. In general, patients attending the AYA service have high disease severity, advanced disease, intensive treatments, and high psychological needs. Eligibility for the study did not include treatment status (e.g., on or off treatment), type of treatment (e.g., surgery, chemotherapy, etc.), or the number of AYA team visits to reflect the heterogeneous population of AYA cancer patients visiting the AYA team. Inclusion commenced January 2012 and ended March 2016.



HCPs were eligible to participate if they were involved in the care of AYA cancer patients in the Netherlands. HCPs were invited to participate in person at the 2017 annual AYA congress on age-specific care. In addition, HCP affiliated with the Dutch AYA ‘Young and Cancer’ Care Network (www.ayazorgnetwerk.nl (accessed on 20 March 2021)) were invited to participate via email.




2.2. Procedure


Potential patient participants were recruited by postal invitation. Patients willing to participate responded to a member of the AYA team by email and provided informed consent. The AYA team member provided a link to all participants by e-mail to complete the questionnaire online. No reminders were sent. The research ethics committee determined the study did not require full review and approval (CMO Regio Arnhem-Nijmegen, #2016-2872).




2.3. Measures


2.3.1. Sociodemographic and Clinical Characteristics


Demographic data, including age, sex, partnership, number of children, living situation, educational attainment and employment status were self-reported by the patient. Medical data, including tumour type, disease stage, treatments, treatment status at participation (on/off treatment), treatment intent, and time since initial diagnosis were extracted from medical records by one of the researchers (SK).



HCPs also self-reported background information including age, gender, profession, hospital and the number of AYA cancer patients seen per month.




2.3.2. Health-Related Quality of Life


AYA Cancer Patients


Patient participants completed the modified version of the Quality of Life for Cancer Survivors (QoL-CS) questionnaire [24] which originally consists of 41 items measuring the negative and positive impact of cancer in four domains: physical, mental, social and spiritual. Respondents answer each item on an interval rating scale ranging from 0 to 10. We adapted the questionnaire by adding four items regarding neuropathy (a burning or tingling sensation or a feeling of numbness), concerns about dying, concerns about fertility and concerns that family members will get cancer. These were added to reflect issues that were faced in daily clinical practice and frequently reported in our multidisciplinary AYA team meetings. The items regarding fear of recurrence and spreading (metastases) were combined into 1 item to make the question applicable for everyone to answer. Therefore, the total number of items is 44. Questions focus on negative impacts, with higher scores representing worse scores, or positive impacts, with higher scores representing better scores. An example of a negative question in the physical domain: ‘To what extent are sleep changes a problem for you?’ (0 = no problem, 10 = severe problem). An example of a positive impact question: ‘How useful do you feel?’ (0 = not at all, 10 = extremely). Three items (importance of religious activities, importance of spiritual activities and spiritual change) were excluded from our analyses, as they reflect religious aspects and their intrinsic value differs per person dependent on cultural and religious background.



HCPs were asked to complete the modified QoL-CS questionnaire according to the extent they believed AYA patients experienced each issue.







3. Statistical Analysis


Analyses were performed using SPSS statistical software (version 24, Chicago, IL, USA) and two-sided p values of <0.05 were considered statistically significant. Differences in HRQoL items between two groups were compared with an independent t-test and between more than two groups with an analysis of variance (ANOVA). For AYA cancer patients, HRQoL items were analysed according to five variables: age (emerging adult (18–25 years)/young adult (26–35 years at diagnosis), gender (male/female), cancer type (testicular, sarcoma, breast, hematologic, gynaecologic and other), treatment intent (curative/palliative), disease phase (undergoing active treatment/completed treatment), partner (yes/no) and children (yes/no). Clinical significance was determined by applying Normans rule of thumb (observed difference exceeds half mean standard deviation) [25].




4. Results


4.1. Patient Sociodemographic and Clinical Characteristics


A total of 89 AYAs completed the online questionnaire. This amounted to 57% of those who responded to the letter invitation (155 patients) and 29% of the total AYAs invited (309 patients). A small proportion of patients did not participate due to technical problems. Six patients were excluded due to ineligibility based on age: four were younger than 18 years when diagnosed with cancer and two were older than 35 years at the time of diagnosis. Table 1 displays the sociodemographic, disease, and treatment-related characteristics of the final sample (83 patients). The mean age at the time of diagnosis was 27.5 (SD = 4.6) years. The average time since diagnosis was 2.1 years (SD = 2.6), 71 (86%) patients received curative treatment and 43 (52%) were male. The common diagnoses were testicular cancer (34%) and sarcoma (19%).




4.2. Health Care Professionals Characteristics


Thirty-four HCPs from 12 hospitals completed the QoL-CS questionnaire. Respondents included 11 medical oncologists, 11 nurses, five nurse specialists, two psychologists, one social worker, one physical therapist, one rehabilitation specialist, and one who did not report his/her medical profession. The mean age of the HCPs was 45 years (range 23–64 years) and four (12%) were male. The HCPs saw an average of 15 (range 1–70) AYA cancer patients per month. Four HCPs were from non-university hospitals.




4.3. HRQoL Items


Table 2 shows the mean score on each HRQoL item rated by AYA cancer patients and HCPs. HCPs rated physical symptoms like fatigue (7.3 vs. 2.7; p < 0.001), appetite (5.1 vs. 1.5; p < 0.001), pain (4.3 vs. 2.3; p < 0.001), constipation (3.7 vs. 1.8; p < 0.001), sleep disorders (5.2 vs. 2.8; p < 0.001), nausea (4.8 vs. 1.6; p < 0.001) and neuropathy (4.8 vs. 2.2; p < 0.001) among AYA cancer patients significantly higher than AYA cancer patients. The differences for each of these items were clinically relevant. AYA cancer patients rated overall physical health (6.6 vs. 5.7; p = 0.004) and quality of life (7.2 vs. 6.2; p = 0.003), happiness (7.1 vs. 6.2; p = 0.012), satisfaction (6.8 vs. 5.9; p = 0.012), usefulness (6.4 vs. 5.3; p = 0.014) and support from others (8.1 vs. 6.2; p < 0.001), all positively formulated questions, significantly higher than HCPs. HCPs rated distress about time since treatment completion (6.9 vs. 5.5; p = 0.014), anxiety (6.5 vs. 3.7; p < 0.001), depression (5.0 vs. 3.0; p < 0.001), fear of future tests (6.9 vs. 4.7; p < 0.001), fear of recurrent cancer (7.1 vs. 5.4; p = 0.001), fear of dying (6.2 vs. 4.1; p = 0.001), problems with personal relationships (6.6 vs. 3.7; p < 0.001), sexuality (7.2 vs. 4.3; p < 0.001), concerns about fertility (7.3 vs. 5.0; p = 0.001), interference with illness of employment/study (7.8 vs. 6.2; p = 0.004), feeling isolated (6.1 vs. 3.7; p < 0.001), uncertainty about the future (6.6 vs. 5.2; p = 0.010) and life purpose (6.1 vs. 4.5; p = 0.005) as clinically and statistically significantly more problematic HRQoL items than AYAs.



Table 3a shows the top ten most highly rated HRQoL issues by AYA cancer patients and HCPs and the overlapping items in the middle column. Support from others appeared as the most highly scores HRQoL item among AYA cancer patients, followed by distress about initial cancer diagnosis and distress for family. These last two items were scored as most important by HCP. Only five out of ten items were similar for patients and HCP. Six out of ten items of AYA cancer patients were positively formulated. Table 3b displays top ten most highly rated HRQoL items by AYA cancer patients and HCP for only negatively formulated items. It shows that the first three items are similar for both groups (distress about cancer diagnosis, distress for family and distress about cancer treatment). Six out of ten items overlapped.



Table 4a–c depict the top ten most commonly experienced HRQoL items for AYA cancer patients according to gender, cancer type, treatment intention, partner, having children, disease phase and age group. It shows that male AYA cancer patients scored significantly higher on items concerning quality of life (p = 0.019), happiness (p = 0.004), satisfaction (p = 0.025), hopefulness (p = 0.009), overall physical health (p = 0.002) and experienced less interference with activities at home (p = 0.022). Between tumour types there were differences on the items: quality of life (p = 0.023), happiness (p = 0.012), cancer treatment distress (p = 0.027), overall physical health (p = 0.004) and interference with activities at home (p = 0.020). For sarcoma patients these effects were larger than for patients with other cancer types. AYA cancer patients treated with curative intention scored significantly higher on items concerning quality of life (p = 0.006), hopefulness (p = 0.000) and overall physical health (p = 0.000) in comparison with patients treated with palliative intent. AYA patients with a partner scored significantly higher on happiness (p = 0.008), satisfaction (p = 0.013) and overall physical health (p = 0.049). The difference in overall physical health between groups was not clinically relevant. There were no differences in top ten most experienced items when stratified for having children or not, disease phase (active vs. completed treatment) and age group (emerging adults vs. young adults).





5. Discussion


The results of the current study indicate that there is a considerable discrepancy in the level of impact cancer and its treatment have on HRQoL in AYA cancer patients and the level perceived by HCPs. AYA cancer patients rated most HRQoL items as less problematic than HCPs, indicating that professionals believe that the burden of cancer and treatment is larger than it is actually perceived by patients themselves. This holds for all four domains (physical, psychological, social and spiritual) of the QoL-CS questionnaire. Top ten items for AYA cancer patients are dominated by six positively formulated questions, indicating that AYA cancer patients are more inclined to emphasize HRQoL items with a positive connotation like happiness, satisfaction, hopefulness and social support. In our study, stratified analyses showed that male patients, patients being treated with curative intent and patients who have a partner valued positive formulated HRQoL items higher.



Our results are in line with previous studies. Thompson et al. found that there is a significant gap between the identified health care preferences of AYA with cancer (15–25 years) and the understanding of the Australian oncology HCP who deliver their care. HCP significantly underestimated the breadth of psychosocial concerns in AYA with cancer and believed they focused on survival and physical wellbeing [22]. In contrast, a study among older patients (mean age 55 years) found there was considerable consistency between physicians’ and patients’ perceptions of the needs and support that the patients received [23]. There was, however, a discrepancy between the actual and desired level of emotional and cognitive support. Another study found that the issues older cancer patients (mean age 61.5 years) preferred to be addressed, were the issues that HCP felt difficult to deal with [26].



A study among 294 long-term breast cancer survivors almost 6 years after cancer diagnosis (mean age 50.9 years) using the QoL-CS questionnaire showed that survivors experienced a negative impact on overall quality of life but also benefits including hopefulness, having a life purpose and having a positive change after treatment, which helped to cope with poorer outcomes [27]. However, in our study HCP scored life purpose and positive change higher than AYA. In our study we also observed many of these positive effects, therefore it could be hypothesized that resilience and post-traumatic growth can be important consequences in the AYA population after cancer treatment [28,29].



Male AYA cancer patients scored higher on items concerning quality of life, happiness, hopefulness, overall physical health and experienced less interference with activities at home to a clinically relevant level. This is in line with a previous study where male gender showed a positive correlation with empowerment, which may be related to the use of different coping strategies [30]. It could also be due to the fact that a substantial part of our study sample includes male patients with testicular cancer (34%) who, in general, have a good prognosis and a relatively short treatment duration. AYA patients with partners scored higher on happiness and satisfaction to a clinically relevant level, which illustrates the buffering and stabilizing effect of the social support of a partner [31]. Interestingly, no differences were found for disease phase (active v. completed treatment) and age group (emerging adult vs. young adult). It could be that these differences are not expressed in the top 10 HRQoL items, but in the other items that we have not been examined in detail. This is supported by the findings of a recent study were no significant differences in any HRQoL domain by cancer type, and few significant differences were observed in PROMIS domains between developmental groups among on-treatment AYA survivors. In contrast, off-treatment emerging adults and young adults reported significantly higher symptoms and worse functioning compared to adolescents [32].



It is valuable to identify the HRQoL areas where AYA cancer patients experience the most problems. The discrepancy between the level HRQoL problems reported between AYAs and HCPs illustrates that we must invest in clarifying patient needs and in training to deliver age-specific psychosocial care for oncology HCPs. The results of this study will add to the growing body of work in the needs of AYA oncology patients and support the tailoring of AYA-specific care. It also emphasizes the importance of patient experiences and needs in the development of age-specific health care services [33].



Since 2013, the Dutch AYA ‘Young and Cancer’ Care Network has been established through co-creation with AYA cancer patients and HCPs from university medical centres and large regional centres. The main goal of this AYA Care Network is to improve the care for and the quality of life of AYA cancer patients by developing structural, standardized, comprehensive and patient-centred guidelines for AYA cancer care, research and education. An e-module has been developed recently to educate students and health care professionals in the Netherlands on age-specific topics relevant to AYA cancer patients. Better training of HCPs can reduce discrepancies in perceptions of AYA supportive care needs between patients and HCPs.



We acknowledge several limitations of our study. First, AYA cancer patients responded based on their individual experience, while HCPs evaluated the HRQoL of the AYA cancer patient population in general not referring to a specific time after diagnosis, disease or treatment stage. HCPs may have responded based on patients currently undergoing treatment, while most of the patients were around two years from diagnosis. Furthermore, the HCP sample was composed primarily with professionals from the medical oncology discipline, with limited inclusion of allied health professionals including psychosocial providers. Both, may also have skewed the focus on symptoms among the HCPs and may under-represent more psychosocial aspects of an AYAs’ HRQoL. Second, AYA cancer patients were treated in a single centre and received multidisciplinary care by a dedicated AYA team, while the HCPs were from several centres. It could be that HRQoL item scores are better than those of AYA cancer patients treated in other centres in the Netherlands without age-specific care. The patients in the current study sample were diagnosed with a relatively advanced stage of disease and were treated intensively, mostly with more than one treatment modality. This is an overestimation in disease severity of the entire AYA cancer population [34]. Both factors limit the generalizability of the results of the current study.



Third, the QoL-CS questionnaire is not an AYA-specific HRQoL questionnaire. It was validated in a sample of cancer survivors with a mean age of 49.6 years who were on average 6.7 years after cancer diagnosis [24]. Therefore, we assume that the QoL-CS questionnaire has less discriminative value in our AYA population as our sample was a median of 2.1 years after cancer diagnosis. An AYA-specific HRQoL questionnaire was not in place when we started with this research. In the meantime, a few AYA specific questionnaires have been developed. For example, adult and paediatric measures have been adapted to the specific issues relevant to AYAs and have AYA versions (PedsQL) [35] and there are measures which have been developed with and designed specifically for AYAs (CNQ-YP) [36]. In response to the need for AYA specific questionnaires the EORTC Quality of Life Group are also developing the EORTC-QLQ-AYA module with AYA specific issues (e.g., impact on family, dependency on others, interrupted education, workability) [37]. The first phase of the questionnaire development showed that AYAs with cancer have to deal with disrupted life plans and difficulty establishing romantic relationships which are likely to be more common to AYAs with cancer and might not be captured by the tool used in this study [37]. The Impact Of Cancer AYA (IOC-AYA) questionnaire has shown good psychometric properties to measure positive and negative HRQoL aspects in the AYA population [14] and could, therefore, also be an asset in future research using AYA-specific questionnaires. Moreover, studies have shown that the meaning of patients’ self-evaluations of their quality of life may not be the same across different points in time, a phenomenon known as response shift. It reflects change that occurs because of adaptation to cancer, not true change due to cancer progression [38]. This phenomenon could have influenced our results.



A fourth limitation is the low response rate and potential sampling bias, which is not unusual in studies in young patients with cancer. Our study, however, had an even lower response than previous questionnaire studies among AYAs (29% response rate in the current study sample versus 43% and 52% in previous studies) [39,40]. Unfortunately, we do not have information regarding the reasons for not participating. As demographic and clinical data were not collected from the non-responders, we could not rule out selection bias. The results of our exploratory study should be interpreted with caution, the low number of participants limited us to perform multivariate analyses and apply Bonferroni corrections.



A fifth limitation is that we have used the QoL-CS questionnaire in a group of oncology HCPs. As the QoL-CS questionnaire was validated in cancer survivors [24], one could question whether the HCPs interpreted the questions in a similar way. Additionally, HCPs may not have been able to estimate the effect on HRQoL for AYAs across cancer types as they may only have treated a few patients with specific types of cancer. Sixth, the QoL-CS is a cancer-generic HRQoL questionnaire. We might have missed some AYA-specific and/or disease-specific HRQoL issues. There is an ongoing debate in the literature on the optimal HRQoL measurement strategy for AYAs given their heterogeneity in terms of cancer types and developmental stages [41,42]. A core item set combined with the advantages of a flexible measurement system will support future collaborative and comparative research efforts to improve AYA health outcomes.



Seventh, the HCP sample was relatively small and only included a few physicians. As most of the data were gathered at an AYA conference, one could assume that HCPs in the sample were highly dedicated and informed in the care of AYA cancer patients, which could skew the data.



In conclusion, this exploratory study showed incongruence between the views of AYA cancer patients and HCPs regarding the most problematic HRQoL items. Overall, HCPs in this study believed that the burden of cancer and its treatment is bigger than actually perceived by the patients themselves. Assessing HRQoL can, therefore, be of clinical importance in order to provide optimal age-specific care. The discrepancy between patients and HCP illustrates the importance of co-creation of physical and psychosocial survivorship care for this age group. Future research should use an age-specific questionnaire, which discriminates between positive and negative HRQoL items and its impact on overall HRQoL in AYA cancer patients.







Author Contributions


Conceptualization, S.E.J.K., J.B.P., R.J. and W.T.A.v.d.G.; Data curation, S.E.J.K.; Formal analysis, S.E.J.K. and O.H.; Investigation, S.E.J.K.; Methodology, S.E.J.K., Winette W.T.A.v.d.G. and O.H.; Supervision, W.T.A.v.d.G. and O.H.; Writing—original draft, S.E.J.K. and O.H.; Writing—review & editing, S.E.J.K., E.K.L., J.B.P., R.J., E.M.-H., P.S., W.T.A.v.d.G. and O.H. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no specific grant from any funding agency in the public, commercial or not-for-profit sectors.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and was approved by the CMO Regio Arnhem-Nijmegen (#2016-2872).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


Data available on request due to restrictions (privacy or ethical).




Acknowledgments


We would like to thank the AYA cancer patients and health care professionals of the Dutch AYA ‘Young & Cancer’ Care Network.




Conflicts of Interest


No potential conflict of interest was reported by the authors.




References


	



Desandes, E.; Stark, D.P. Epidemiology of adolescents and young adults with cancer in Europe. Prog. Tumor. Res. 2016, 43, 1–15. [Google Scholar] [CrossRef]

	



Furlong, W.; Rae, C.; Greenberg, M.L.; Barr, R.D. Surveillance and survival among adolescents and young adults with cancer in Ontario, Canada. Int. J. Cancer 2012, 131, 2660–2667. [Google Scholar] [CrossRef] [PubMed]

	



Lewis, D.R.; Seibel, N.L.; Smith, A.W.; Stedman, M.R. Adolescent and young adult cancer survival. J. Natl. Cancer Inst. Monogr. 2014, 2014, 228–235. [Google Scholar] [CrossRef] [PubMed]

	



Available online: https://www.iknl.nl/nkr-cijfers (accessed on 20 March 2021).

	



Aben, K.K.; van Gaal, C.; van Gils, N.A.; van der Graaf, W.T.; Zielhuis, G.A. Cancer in adolescents and young adults (15–29 years): A population-based study in the Netherlands 1989–2009. Acta Oncol. 2012, 51, 922–933. [Google Scholar] [CrossRef] [PubMed]

	



D’Agostino, N.M.; Penney, A.; Zebrack, B. Providing developmentally appropriate psychosocial care to adolescent and young adult cancer survivors. Cancer 2011, 117, 2329–2334. [Google Scholar] [CrossRef] [PubMed]

	



Zebrack, B.J. Psychological, social, and behavioral issues for young adults with cancer. Cancer 2011, 117, 2289–2294. [Google Scholar] [CrossRef]

	



Bolte, S.; Zebrack, B. Sexual issues in special populations: Adolescents and young adults. Semin. Oncol. Nurs. 2008, 24, 115–119. [Google Scholar] [CrossRef]

	



Quinn, G.P.; Goncalves, V.; Sehovic, I.; Bowman, M.L.; Reed, D.R. Quality of life in adolescent and young adult cancer patients: A systematic review of the literature. Patient Relat. Outcome Meas. 2015, 6, 19–51. [Google Scholar] [CrossRef]

	



Sodergren, S.C.; Husson, O.; Robinson, J.; Rohde, G.E.; Tomaszewska, I.M.; Vivat, B.; Dyar, R.; Darlington, A.S.; Group, E.Q.O.L. Systematic review of the health-related quality of life issues facing adolescents and young adults with cancer. Qual. Life Res. Int. J. Qual. Life Asp. Treat. Care Rehabil. 2017, 26, 1659–1672. [Google Scholar] [CrossRef]

	



Husson, O.; Prins, J.B.; Kaal, S.E.; Oerlemans, S.; Stevens, W.B.; Zebrack, B.; van der Graaf, W.T.; van de Poll-Franse, L.V. Adolescent and young adult (AYA) lymphoma survivors report lower health-related quality of life compared to a normative population: Results from the PROFILES registry. Acta Oncol. 2017, 56, 288–294. [Google Scholar] [CrossRef] [PubMed]

	



Smith, A.W.; Bellizzi, K.M.; Keegan, T.H.; Zebrack, B.; Chen, V.W.; Neale, A.V.; Hamilton, A.S.; Shnorhavorian, M.; Lynch, C.F. Health-related quality of life of adolescent and young adult patients with cancer in the United States: The Adolescent and Young Adult Health Outcomes and Patient Experience study. J. Clin. Oncol. Off. J. Am. Soc. Clin. Oncol. 2013, 31, 2136–2145. [Google Scholar] [CrossRef]

	



Cella, D.; Stone, A.A. Health-related quality of life measurement in oncology: Advances and opportunities. Am. Psychol. 2015, 70, 175–185. [Google Scholar] [CrossRef]

	



Husson, O.; Zebrack, B.J. Perceived impact of cancer among adolescents and young adults: Relationship with health-related quality of life and distress. Psychooncology 2017, 26, 1307–1315. [Google Scholar] [CrossRef]

	



Husson, O.; Zebrack, B.J. Psychometric evaluation of an adolescent and young adult module of the impact of cancer instrument. J. Adolesc. Young Adult Oncol. 2017, 6, 159–170. [Google Scholar] [CrossRef]

	



US Food and Drug Adminstration: Guidance for Industry: Patiënt-Reported Outcome Measures—Use in Medical Product Development to Support Labeling Claims. 2009. Available online: http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf (accessed on 20 March 2021).

	



Weldring, T.; Smith, S.M. Patient-reported outcomes (PROs) and patient-reported outcome measures (PROMs). Health Serv. Insights 2013, 6, 61–68. [Google Scholar] [CrossRef]

	



Cella, D.F. Quality of life: Concepts and definition. J. Pain Symptom. Manag. 1994, 9, 186–192. [Google Scholar] [CrossRef]

	



Brady, M.J.; Peterman, A.H.; Fitchett, G.; Mo, M.; Cella, D. A case for including spirituality in quality of life measurement in oncology. Psychol. Oncol. 1999, 8, 417–428. [Google Scholar] [CrossRef]

	



Singer, S.; Husson, O.; Tomaszewska, I.M.; Locati, L.D.; Kiyota, N.; Scheidemann-Wesp, U.; Hofmeister, D.; Winterbotham, M.; Brannan, C.; Araujo, C.; et al. Quality-of-life priorities in patients with thyroid cancer: A multinational european organisation for research and treatment of cancer phase I study. Thyroid 2016, 26, 1605–1613. [Google Scholar] [CrossRef] [PubMed]

	



Applewhite, M.K.; James, B.C.; Kaplan, S.P.; Angelos, P.; Kaplan, E.L.; Grogan, R.H.; Aschebrook-Kilfoy, B. Quality of life in thyroid cancer is similar to that of other cancers with worse survival. World J. Surg. 2016, 40, 551–561. [Google Scholar] [CrossRef] [PubMed]

	



Thompson, K.; Dyson, G.; Holland, L.; Joubert, L. An exploratory study of oncology specialists’ understanding of the preferences of young people living with cancer. Soc. Work Health Care 2013, 52, 166–190. [Google Scholar] [CrossRef]

	



Goldzweig, G.; Abramovitch, A.; Brenner, B.; Perry, S.; Peretz, T.; Baider, L. Expectations and level of satisfaction of patients and their physicians: Concordance and discrepancies. Psychosomatics 2015, 56, 521–529. [Google Scholar] [CrossRef]

	



Ferrell, B.R.; Dow, K.H.; Grant, M. Measurement of the quality of life in cancer survivors. Qual. Life Res. Int. J. Qual. Life Asp. Treat. Care Rehabil. 1995, 4, 523–531. [Google Scholar] [CrossRef]

	



Norman, G.R.; Sloan, J.A.; Wyrwich, K.W. Interpretation of changes in health-related quality of life: The remarkable universality of half a standard deviation. Med. Care 2003, 41, 582–592. [Google Scholar] [CrossRef]

	



Snyder, C.F.; Dy, S.M.; Hendricks, D.E.; Brahmer, J.R.; Carducci, M.A.; Wolff, A.C.; Wu, A.W. Asking the right questions: Investigating needs assessments and health-related quality-of-life questionnaires for use in oncology clinical practice. Support Care Cancer 2007, 15, 1075–1085. [Google Scholar] [CrossRef]

	



Dow, K.H.; Ferrell, B.R.; Leigh, S.; Ly, J.; Gulasekaram, P. An evaluation of the quality of life among long-term survivors of breast cancer. Breast. Cancer Res. Treat. 1996, 39, 261–273. [Google Scholar] [CrossRef]

	



Greup, S.R.; Kaal, S.E.J.; Jansen, R.; Manten-Horst, E.; Thong, M.S.Y.; van der Graaf, W.T.A.; Prins, J.B.; Husson, O. Post-Traumatic growth and resilience in adolescent and young adult cancer patients: An overview. J. Adolesc. Young Adult Oncol. 2018, 7, 1–14. [Google Scholar] [CrossRef] [PubMed]

	



Husson, O.; Zebrack, B.; Block, R.; Embry, L.; Aguilar, C.; Hayes-Lattin, B.; Cole, S. Posttraumatic growth and well-being among adolescents and young adults (AYAs) with cancer: A longitudinal study. Support Care Cancer 2017, 25, 2881–2890. [Google Scholar] [CrossRef] [PubMed]

	



Kelly, M.M.; Tyrka, A.R.; Price, L.H.; Carpenter, L.L. Sex differences in the use of coping strategies: Predictors of anxiety and depressive symptoms. Depress Anxiety 2008, 25, 839–846. [Google Scholar] [CrossRef]

	



Warner, E.L.; Kent, E.E.; Trevino, K.M.; Parsons, H.M.; Zebrack, B.J.; Kirchhoff, A.C. Social well-being among adolescents and young adults with cancer: A systematic review. Cancer 2016, 122, 1029–1037. [Google Scholar] [CrossRef]

	



Siembida, E.J.; Reeve, B.B.; Zebrack, B.J.; Snyder, M.A.; Salsman, J.M. Measuring health-related quality of life in adolescent and young adult cancer survivors with the National Institutes of Health Patient-Reported Outcomes Measurement Information System((R)): Comparing adolescent, emerging adult, and young adult survivor perspectives. Psychooncology 2021, 30, 303–311. [Google Scholar] [CrossRef] [PubMed]

	



Stevens, M.C.G.; Beynon, P.; Cameron, A.; Cargill, J.; Cheshire, J.; Dolby, S.; Psychol, C. Understanding and utilizing the unmet needs of teenagers and young adults with cancer to determine priorities for service development: The macmillan on target programme. J. Adolesc. Young Adult Oncol. 2018, 7, 652–659. [Google Scholar] [CrossRef]

	



Barr, R.D.; Ries, L.A.; Lewis, D.R.; Harlan, L.C.; Keegan, T.H.; Pollock, B.H.; Bleyer, W.A.; for the US National Cancer Institute Science of Adolescent and ; Young Adult Oncology Epidemiology Working Group. Incidence and incidence trends of the most frequent cancers in adolescent and young adult Americans, including “nonmalignant/noninvasive” tumors. Cancer 2016, 122, 1000–1008. [Google Scholar] [CrossRef]

	



Ewing, J.E.; King, M.T.; Smith, N.F. Validation of modified forms of the PedsQL generic core scales and cancer module scales for adolescents and young adults (AYA) with cancer or a blood disorder. Qual. Life Res. Int. J. Qual. Life Asp. Treat. Care Rehabil. 2009, 18, 231–244. [Google Scholar] [CrossRef] [PubMed]

	



Clinton-McHarg, T.; Carey, M.; Sanson-Fisher, R.; D’Este, C.; Shakeshaft, A. Preliminary development and psychometric evaluation of an unmet needs measure for adolescents and young adults with cancer: The Cancer Needs Questionnaire—Young People (CNQ-YP). Health Qual. Life Outcomes 2012, 10, 13. [Google Scholar] [CrossRef]

	



Sodergren, S.C.; Husson, O.; Rohde, G.E.; Tomasewska, I.M.; Vivat, B.; Yarom, N.; Griffiths, H.; Darlington, A.S. A Life put on pause: An exploration of the health-related quality of life issues relevant to adolescents and young adults with cancer. J. Adolesc. Young Adult Oncol. 2018, 7, 453–464. [Google Scholar] [CrossRef] [PubMed]

	



Aburub, A.S.; Gagnon, B.; Ahmed, S.; Rodriguez, A.M.; Mayo, N.E. Impact of reconceptualization response shift on rating of quality of life over time among people with advanced cancer. Support Care Cancer 2018, 26, 3063–3071. [Google Scholar] [CrossRef]

	



Bellizzi, K.M.; Smith, A.; Schmidt, S.; Keegan, T.H.; Zebrack, B.; Lynch, C.F.; Deapen, D.; Shnorhavorian, M.; Tompkins, B.J.; Simon, M.; et al. Positive and negative psychosocial impact of being diagnosed with cancer as an adolescent or young adult. Cancer 2012, 118, 5155–5162. [Google Scholar] [CrossRef]

	



Murnane, A.; Gough, K.; Thompson, K.; Holland, L.; Conyers, R. Adolescents and young adult cancer survivors: Exercise habits, quality of life and physical activity preferences. Support Care Cancer 2015, 23, 501–510. [Google Scholar] [CrossRef] [PubMed]

	



Salsman, J.M.; Danhauer, S.C.; Moore, J.B.; Canzona, M.R.; Victorson, D.E.; Zebrack, B.J.; Reeve, B.B. Optimizing the measurement of health-related quality of life in adolescents and young adults with cancer. Cancer 2020, 126, 4818–4824. [Google Scholar] [CrossRef] [PubMed]

	



Husson, O.; Sodergren, S.C.; Darlington, A.S. The importance of a collaborative health-related quality of life measurement strategy for adolescents and young adults with cancer. Cancer 2021. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Demographic and clinical data of AYA cancer patients.
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	AYA Cancer Patients N = 83





	Gender
	



	Male
	43 (52%)



	Female
	40 (48%)



	Age at diagnosis, mean
	27.5 (4.6)



	Age at diagnosis
	



	Emerging adult (18–25 years)
	30 (36%)



	Young adult (26–35 years)
	53 (64%)



	Age at survey
	29.6 (4.8)



	Time since cancer diagnosis
	2.1 (2.6)



	Cancer Diagnosis
	



	Testicular cancer
	28 (34%)



	Sarcoma
	16 (19%)



	Breast cancer
	10 (12%)



	Lymphoma/leukaemia
	10 (12%)



	Gynaecological cancer
	9 (11%)



	Melanoma
	3 (4%)



	Other *
	7 (8%)



	Stage
	



	NA
	9 (11%)



	Stage 1
	11 (13%)



	Stage 2
	25 (30%)



	Stage 3
	13 (16%)



	Stage 4
	18 (22%)



	Unknown
	7 (8%)



	Treatment Intention
	



	Curative
	71 (86%)



	Palliative
	12 (14%)



	Treatment Status at Participation
	



	Active
	22 (27%)



	Completed
	61 (73%)



	Treatment Type
	



	Surgery
	70 (84%)



	Chemotherapy
	72 (87%)



	Radiotherapy
	24 (29%)



	Immunotherapy/targeted therapy
	13 (16%)



	Hormonal therapy
	7 (8%)



	Systemic therapy other
	13 (16%)



	Partner
	



	Yes
	58 (70%)



	No
	24 (29%)



	Children
	



	Yes
	27 (33%)



	No
	55 (66%)



	Living Situation
	



	With parents
	14 (17%)



	On own
	24 (29%)



	With partner
	44 (53%)



	Highest Completed Education
	



	Low/intermediate vocational education or less
	38 (46%)



	High-level vocational education and/or university
	44 (53%)



	Employed/Studying
	



	Yes
	68 (82%)



	No
	15 (18%)







Not all numbers add up to 83 because of missing data * Other cancer types comprise brain tumour (n = 1), sigmoid carcinoma (n = 1), oropharyngeal cancer (n = 1), neuroendocrine tumour (n = 1), salivary gland cancer (n = 1), adrenal carcinoma (n = 1), lung cancer (n = 1).
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Table 2. Mean scores (SD) on HRQoL items of AYA cancer patients and health care professionals (scale range 0–10).
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	AYA (n = 83)

Mean

(Standard Deviation)
	Health Care Professionals (n = 34)

Mean

(Standard Deviation)
	p-Value





	Physical Well-Being
	
	
	



	Fatigue
	4.4 (2.7)
	7.3 (1.2)
	0.000 **a



	Appetite
	1.5 (2.2)
	5.1 (2.3)
	0.000 **a



	Pain
	2.3 (2.3)
	4.3 (2.0)
	0.000 **a



	Constipation
	1.8 (2.4)
	3.7 (1.8)
	0.000 **a



	Sleep
	2.8 (2.8)
	5.2 (1.9)
	0.000 **a



	Nausea
	1.6 (2.6)
	4.8 (2.3)
	0.000 **a



	Menstrual changes
	3.7 (3.8)
	5.2 (2.5)
	0.074



	Neuropathy
	2.2 (2.5)
	4.8 (2.6)
	0.000 **a



	Overall physical health b
	6.6 (1.6)
	5.7 (1.4)
	0.004 **a



	Psychological Well-Being
	
	
	



	Coping difficulties
	4.1 (2.6)
	6.2 (1.5)
	0.000 **a



	Quality of life b
	7.2 (1.7)
	6.2 (1.1)
	0.003 **a



	Happiness b
	7.1 (1.9)
	6.2 (1.3)
	0.012 *a



	Control b
	5.5 (2.6)
	5.1 (1.6)
	0.411



	Satisfaction b
	6.8 (1.9)
	5.9 (1.3)
	0.012 *a



	Concentration/memory b
	5.7 (2.2)
	5.0 (1.6)
	0.095



	Usefulness b
	6.4 (2.3)
	5.3 (1.6)
	0.014 *



	Appearance
	5.0 (3.0)
	6.2 (2.0)
	0.030 *



	Self-concept
	3.8 (2.8)
	6.4 (1.7)
	0.000



	Distress about initial diagnosis
	7.6 (2.5)
	8.5 (1.5)
	0.054



	Cancer treatment distress
	6.9 (2.3)
	7.8 (1.5)
	0.047 *



	Distress about time since treatment completion
	5.5 (2.8)
	6.9 (1.4)
	0.014 *a



	Anxiety
	3.7 (2.7)
	6.5 (1.3)
	0.000 **a



	Depression
	3.0 (2.6)
	5.0 (1.3)
	0.000 **a



	Fear of future tests
	4.7 (2.7)
	6.9 (1.4)
	0.000 **a



	Fear of second cancer
	4.8 (2.9)
	5.7 (2.1)
	0.107



	Fear recurrent cancer
	5.4 (2.5)
	7.1 (1.2)
	0.001 **a



	Fear of dying
	4.1 (3.2)
	6.2 (1.8)
	0.001 **a



	Social Well-Being
	
	
	



	Family distress
	7.6 (2.0)
	7.8 (1.1)
	0.671



	Support from others b
	8.1 (1.8)
	6.2 (1.6)
	0.000 **a



	Personal relationships
	3.7 (2.9)
	6.6 (1.6)
	0.000 **a



	Sexuality
	4.3 (3.3)
	7.2 (1.2)
	0.000 **a



	Concerns about fertility
	5.0 (3.6)
	7.3 (1.8)
	0.001 **a



	Interference of illness with employment or study
	6.2 (3.0)
	7.8 (1.2)
	0.004 **a



	Home activities
	6.5 (2.7)
	7.2 (1.2)
	0.105



	Feel isolated
	3.7 (3.0)
	6.1 (1.5)
	0.000 **a



	Financial burden
	6.3 (3.0)
	5.9 (1.6)
	0.533



	Concerns that family members will get cancer
	3.9 (2.8)
	4.8 (1.7)
	0.097



	Spiritual Well-Being
	
	
	



	Importance of religious activities c
	2.1 (3.3)
	3.6 (1.9)
	0.020 *a



	Importance of spiritual activities c
	1.3 (2.2)
	4.4 (2.0)
	0.000 **a



	Spiritual change c
	1.8 (2.4)
	4.9 (1.8)
	0.000 **a



	Uncertainty future
	5.2 (2.9)
	6.6 (1.6)
	0.010 *a



	Illness positively changed life b
	5.1 (2.8)
	6.2 (1.6)
	0.028 *



	Life purpose b
	4.5 (3.1)
	6.1 (1.6)
	0.005 **a



	Hopefulness b
	6.8 (2.2)
	7.3 (1.2)
	0.169







* p < 0.05; ** p < 0.01; a = clinical relevant; b = Positively formulated item; All other items are negatively formulated: the higher the score, the bigger the problem; c = neutral formulated items because of religious background, not in analysis.
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Table 3. (a) Top 10 most important HRQoL issues among AYA cancer patients and health care professionals including positive formulated items. (b) Top 10 most important HRQoL issues among AYA cancer patients and health care professionals excluding positive formulated items.
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(a) Unique items for AYA cancer patients or HCP are in bold and italics; a = positively formulated questions; M = mean of the item; AYA = adolescent and young adult; HCP = health care professional. (b) Unique items for AYA cancer patients or for HCP are in bold and italics; M = mean of the item; AYA = adolescent and young adult; HCP = health care professional.
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Table 4. (a) Most important HRQoL items (mean (SD)) among AYA cancer patients (n = 83) for gender and cancer type. (b) Most important HRQoL items (mean (SD)) among AYA cancer patients (n = 83) for treatment intention, partner and children. (c) Most important HRQoL items (mean (SD)) among AYA cancer patients (n = 83) for disease phase and age.
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(a)




	

	
Gender

	
Cancer Type




	
Male

	
Female

	
p-Value

	
Testicular

	
Sarcoma

	
Breast

	
Hematologic

	
Gynaecologic

	
Other

	
p-Value




	
Support from Others

	
8.4 (1.6)

	
7.8 (1.9)

	
0.082

	
8.6 (1.6)

	
8.1 (1.7)

	
7.2 (1.9)

	
8.1 (2.7)

	
7.5 (1.3)

	
8.1 (1.5)

	
0.351




	
Distress Initial Cancer Diagnosis

	
7.4 (2.3)

	
7.7 (2.6)

	
0.635

	
7.5 (2.2)

	
6.9 (2.6)

	
7.7 (3.3)

	
6.1 (3.0)

	
8.1 (1.7)

	
8.7 (1.9)

	
0.148




	
Distress for Family

	
7.7 (1.9)

	
7.5 (2.1)

	
0.62

	
7.5 (1.8)

	
8.4 (1.5)

	
7.0 (2.9)

	
6.7 (2.5)

	
7.3 (2.0)

	
8.5 (1.3)

	
0.153




	
Quality of Life

	
7.6 (1.5)

	
6.7 (1.8)

	
0.019 *a

	
8.0 (1.4)

	
6.8 (1.8)

	
7.2 (1.0)

	
7.2 (1.2)

	
6.3 (2.3)

	
6.4 (2.1)

	
0.023 * b,c,d,e,f,g,




	
Happiness

	
7.6 (1.6)

	
6.5 (2.0)

	
0.004 **a

	
7.8 (1.8)

	
7.2 (1.4)

	
7.4 (1.4)

	
7.3 (1.3)

	
5.9 (2.2)

	
5.9 (2.2)

	
0.012 * c,d,e,f,g,h,i,j




	
Cancer Treatment Distress

	
6.7 (2.0)

	
7.1 (2.6)

	
0.428

	
6.6 (2.0)

	
7.5 (2.1)

	
5.9 (3.3)

	
5.6 (2.6)

	
8.3 (1.2)

	
7.9 (1.8)

	
0.027 * c,d,f,g,i,j,k,l




	
Satisfaction

	
7.3 (1.8)

	
6.4 (2.0)

	
0.025 *

	
7.5 (1.9)

	
6.5 (2.0)

	
6.9 (1.4)

	
7.4 (1.6)

	
6.0 (2.3)

	
6.1 (2.0)

	
0.14




	
Hopefulness

	
7.4 (1.9)

	
6.1 (2.4)

	
0.009 **a

	
7.7 (1.6)

	
5.9 (2.6)

	
7.2 (1.5)

	
6.5 (2.0)

	
5.9 (2.7)

	
6.1 (2.6)

	
0.063




	
Overall Physical Health

	
7.1 (1.4)

	
6.0 (1.6)

	
0.002 **a

	
7.5 (1.3)

	
5.9 (1.2)

	
6.6 (1.2)

	
6.5 (1.4)

	
6.1 (1.7)

	
5.8 (1.8)

	
0.004 ** b,c,d,i,m,n




	
Interference Activities at Home

	
5.8 (2.8)

	
7.2 (2.5)

	
0.022 *a

	
5.1 (2.7)

	
8.2 (1.7)

	
6.9 (1.7)

	
6.3 (3.1)

	
6.5 (3.2)

	
7.4 (2.4)

	
0.020 * b,c,d,e,k,l,m




	
(b)




	

	
Treatment Intention

	
Partner

	
Children




	
Curative

	
Palliative

	
p-Value

	
Yes

	
No

	
p-Value

	
Yes

	
No

	
p-Value




	
Support from Others

	
8.1 (1.8)

	
8.3 (1.1)

	
0.745

	
8.4 (1.5)

	
7.6 (1.6)

	
0.038

	
7.8 (1.8)

	
8.4 (1.4)

	
0.102




	
Distress Initial Cancer Diagnosis

	
7.4 (2.6)

	
8.8 (1.3)

	
0.071

	
7.9 (2.3)

	
7.1 (2.4)

	
0.166

	
8.2 (2.1)

	
7.4 (2.4)

	
0.122




	
Distress for Family

	
7.5 (2.1)

	
8.6 (1.3)

	
0.076

	
7.7 (2.0)

	
7.5 (2.0)

	
0.764

	
7.7 (1.7)

	
7.6 (2.2)

	
0.858




	
Quality of Life

	
7.4 (1.5)

	
6.2 (2.4)

	
0.006 **a

	
7.4 (1.6)

	
6.6 (1.9)

	
0.073

	
7.3 (1.7)

	
7.1 (1.8)

	
0.715




	
Happiness

	
7.2 (1.8)

	
6.2 (2.4)

	
0.079

	
7.4 (1.8)

	
6.2 (2.0)

	
0.008 **a

	
7.3 (1.7)

	
7.0 (2.0)

	
0.541




	
Cancer Treatment Distress

	
6.8 (2.4)

	
7.7 (1.2)

	
0.224

	
7.1 (2.3)

	
6.8 (2.1)

	
0.61

	
7.0 (2.4)

	
7.0 (2.2)

	
0.972




	
Satisfaction

	
7.0 (1.9)

	
6.2 (2.4)

	
0.195

	
7.2 (1.7)

	
6.0 (2.2)

	
0.013 *a

	
7.2 (1.7)

	
6.6 (2.0)

	
0.204




	
Hopefulness

	
7.1 (1.9)

	
4.6 (2.6)

	
0.000 **a

	
7.0 (2.1)

	
6.5 (2.3)

	
0.32

	
6.7 (2.3)

	
6.9 (2.1)

	
0.715




	
Overall Physical Health

	
6.9 (1.3)

	
4.8 (1.9)

	
0.000 **a

	
6.8 (1.4)

	
6.0 (2.0)

	
0.049 *

	
6.7 (1.5)

	
6.5 (1.6)

	
0.603




	
Interference Activities at Home

	
6.4 (2.8)

	
7.0 (2.5)

	
0.448

	
6.4 (2.8)

	
6.5 (2.5)

	
0.856

	
6.3 (2.6)

	
6.5 (2.8)

	
0.784




	
(c)




	

	
Disease Phase

	
Age




	
Active Treatment

	
Completed Treatment

	
p-Value

	
Emerging Adults

	
Young Adults

	
p-Value




	
Support from Others

	
8.0 (1.7)

	
8.1 (1.8)

	
0.77

	
8.3 (2.0)

	
8.0 (1.6)

	
0.43




	
Distress Initial Cancer Diagnosis

	
7.6 (2.7)

	
7.5 (2.4)

	
0.88

	
6.9 (2.5)

	
7.9 (2.4)

	
0.06




	
Distress for Family

	
7.2 (2.8)

	
7.8 (1.6)

	
0.26

	
7.7 (1.8)

	
7.6 (2.1)

	
0.83




	
Quality of Life

	
6.6 (1.9)

	
7.4 (1.6)

	
0.05

	
7.5 (1.5)

	
7.0 (1.8)

	
0.22




	
Happiness

	
6.7 (1.8)

	
7.2 (1.9)

	
0.34

	
7.4 (1.7)

	
6.9 (2.0)

	
0.27




	
Cancer Treatment Distress

	
6.5 (2.7)

	
7.1 (2.2)

	
0.33

	
6.9 (2.5)

	
6.9 (2.2)

	
0.89




	
Satisfaction

	
6.6 (2.0)

	
6.9 (1.9)

	
0.48

	
7.2 (1.8)

	
6.7 (2.0)

	
0.27




	
Hopefulness

	
6.4 (2.0)

	
6.9 (2.3)

	
0.32

	
7.1 (2.1)

	
6.6 (2.3)

	
0.36




	
Overall Physical Health

	
6.3 (1.5)

	
6.7 (1.6)

	
0.29

	
6.8 (1.4)

	
6.4 (1.6)

	
0.34




	
Interference Activities at Home

	
6.3 (2.1)

	
6.5 (2.9)

	
0.8

	
6.6 (2.9)

	
6.3 (2.6)

	
0.64








(a) HRQoL: health-related quality of life; SD: standard deviation; * p < 0.05; ** p < 0.01; a = clinically relevant; b = testicular vs. sarcoma; c = testicular vs. gynaecologic; d = testicular vs. other; e = gynaecologic vs. sarcoma; f = gynaecologic vs. breast; g = gynaecologic vs. hematologic; h = sarcoma vs. other; i = breast vs. other; j = hematologic vs. other; k = sarcoma vs. breast; l = sarcoma vs. hematologic; m = testicular vs. breast; n = testicular vs. hematologic. (b) HRQoL: health-related quality of life; SD: standard deviation; * p < 0.05; ** p < 0.01; a = clinically relevant; (c) HRQoL: health-related quality of life; SD: standard deviation.
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