Quality of life and late-effects among childhood brain tumor survivors: a mixed method analysis
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Abstract

Objective: Reports on the QOL of childhood brain tumor (BT) survivors have been inconsistent. As cognitive limitations may restrict their participation in questionnaire-based studies our aim was to evaluate in-depth the QOL with a mixed method analysis.

Methods: The 5-year survivors of childhood BTs born in 1975-2000 and alive in 2010 were identified via the Finnish Cancer Registry and treating clinics. 21 survivors (32%) participated in a mixed-method analysis including 15D (a general health related quality of life (HRQOL) questionnaire), the Beck Depression Inventory and a qualitative semi-structured interview. 

Results: Based on the 15D-questionnaire, the BT survivors had an impaired HRQOL in several dimensions such as speech and usual activities. On the other hand, no difference was found in other dimensions such as distress or vitality. A majority (95%) of the survivors showed no increased risk for depression. The qualitative interview revealed that the most important aspects affecting  the QOL of the survivors were positive mental growth, negative conceptions concerning illness, living one day at a time, age at diagnosis, time since diagnosis, social relationships, learning disabilities and limitations in vocational opportunities, limitations in independent life, and changed understanding of the term “health”. 

Conclusions: Childhood BT survivors have heterogeneous attitudes on QOL. The survivors assess social aspects to be more important than functionality for their QOL. Social concerns should actively be brought up to offer support for those with significant social difficulties.  Interventions for social difficulties should be more actively developed.  

Background
Brain tumors (BTs) are the most common solid tumors in childhood {{164}} and currently close to 80% of childhood BT patients survive at least 5 years {{157}}. The survivors have an elevated risk for a number of late-effects {{158;153;159;160;161;162}}. Quality of life (QOL) has been extensively studied in childhood BT survivors. Most of the studies have shown a significantly decreased QOL  compared with general population {{133;134;136;137;139;141;144}} or with other childhood cancer survivors {{140}}.Both physical, psychological, social, and cognitive dimensions have been described as affected. However, some studies have shown normal or even superior QOL results for survivors {{131;132;135;138;145}}. Although differences in study populations have inevitably impacted the results, it is probable that the elected study methodology also has a major influence. The  majority of the studies has used various self-report questionnaires {{130;131;132;133;134;135;136;137;138;139;141;144;145}} and only a few studies including a qualitative interview have been conducted, all of them with a limited sample size {{128; 125;126;127}}. 

The questionnaire-based QOL studies have provided valuable information, but they also include certain biases in this specific survivor population. First, cognitive limitations may restrict involvement or have an impact on the responses in a significant proportion of survivors {{130}}. Second, the health related quality of life (HRQOL) -questionnaires focus on functional status and participants have no possibility to emphasize the areas of QOL most important to themselves, which might be problematic considering the subjectivity of quality of life and lack of exact consensual definition of QOL{{204}}. It cannot be presumed that objectively identified deficiencies necessarily correlate with satisfaction with life. Third, it has been questioned whether general questionnaires can adequately measure the concerns specific for BT survivors {{163}}. 

The aim of our study was to evaluate in-depth the QOL among long-term survivors of childhood BTs. We aimed to assess the reasons for discrepancies in previous studies, and to evaluate the factors most important for the survivors themselves affecting their QOL. 

Methods

The patients born in 1975-2000 and diagnosed with ependymoma or primitive neuroectodermal tumor (PNET)/medulloblastoma of the brain  before the age of 16 years and at least five years before the start of the study (2010) were identified via the Finnish Cancer Registry (FCR) and in treating clinics (N=170). Hospital records for these patients  were reviewed.Int the beginning of 2010, 73 of the patients were alive. Eight of the survivors were excluded due to missing contact information,  major morbidity not related to their BT, or because their physical condition/level of cognitive limitation was deemed to prevent their participation. All eligible 5-year survivors (N=65) were  invited to an interview. The 21 survivors (32%) willing to participate gave a written consent. In case of minors, a written consent from a parent was also requested.

The study protocol was approved by The Ethical Committee of the Hospital District of Southwest Finland. The permission for use of the registry data from the FCR and medical records was obtained from the National Institute for Health and Welfare. 

The qualitative part of the study was conducted with a phenomenological method. The presence of a parent was allowed in  few cases where the participant wished for it, but it was emphasized to the parentsthat the purpose of the interview was to gather information on the survivors’ own experiences and they were requested not to interfere. Semistructured interviews were all conducted by one member of the study group (M.E.G.) and audiotaped for later analyses. The questions were formed to include the different aspects of QOL (general, physical, mental, social, view of life) and study subjects were asked to add anything else they felt important. The main focus was to acuire information on 1. how the survivors experienced having had a BT in childhood, and 2. how they experienced their long-term QOL.  The qualitative interviews took from 8 to 86 minutes (median38 minutes) and were continued as long as new themes emerged. 

Data were analyzed with an inductive approach. Data recorded from the interviews were transcribed verbatim and explored in-depth. Meaningful codes extracted from the text were categorized under recurring subthemes and themes to create the essence of the participants’ experience. The themes were then again reviewed to confirm the internal homogeneity within the themes and external heterogeneity between the themes. Code formation was done by one member of the study group (M.E.G.), and another investigator participated in the review process (P.M.L).

After the qualitative interview the participants filled out the 15D-questionnaire, the Beck Depression Inventory-II (BDI) and a questionnaire including questions on their health and life style characteristics. Three participants needed a significant amount of assistance in reading or understanding the questionnaires.

15D is a generic self-report HRQOL instrument {{171}} with good content and construct validity{{208;210}}. It consists of 15 different items each creating a separate dimension with 5 level severity scale. Prior to analyses, the missing values were imputed according to recommendations {{22}}. Population-based utility weights were used to calculate a total score index which represents the overall HRQOL. Scores range from 0 (worst possible) to 1 (best possible). A general population control group of 327 subjects randomly selected from the Finnish Population Registry for our previous study {{177}} was used for a comparison. 

 BDI is a self-report screening instrument used to assess the risk for depression in adults and adolescents {{168}}. The following recommended rating system was used in our study: 0-13 minimal, 14-19 mild, 20-28 moderate, 29-63 severe risk. 
Statistical analysis

The characteristics of the participating and non-participating survivors were compared with Pearson’s chi-square test or t-test when appropriate. Regression analysis was used to analyze the difference between the participants and the control group with an age- and gender-adjusted regression coefficient for total 15D and cumulative logit models for dimensions of 15D.  Association between each dimensions and total score of 15D and diagnosis (medulloblastoma or ependymoma) were analyzed with Mann-Whitney U- test and association with age at diagnosis with Spearman’s correlations coefficients. The analyses were performed with SAS, version 9.3. 

Results

The median age of the participants atinterview was 24 years (range 14-35). Four participants were younger than 18 years of age. The median time from BTdiagnosis to interview was 17.0 years (range 8.1-25.7 years). The characteristics of participants based on medical records are shown in Table 1 and self-reported educational and lifestyle characteristics in Table 2. There was no significant difference between the medical characteristics of the participants and eligible survivors not participating the study.

The results of BDI and 15D

The majority (95.2%) of participants had a total score of 13 or below in BDI indicating no depression. 

The results of the 15D-questionnaire are shown in Table 3. The total score for the survivors and the controls were 0.90 and 0.94, respectively (estimated difference -0.04, 95% CI -0.07, -0.01, p=0.008). The survivors had significantly worse scores in the following dimensions: mobility (P=0.009), vision (P=<0.001), hearing (P=<0.001), eating (P=<0.001), speech (P=<0.001), usual activities (<0.001), mental function (P=0.010), and sexual activity (P=0.008). The age at diagnosis had significant effect neither on total score of 15D nor any of the 15 dimensions (data not shown). Medulloblastoma survivors had significantly lower mean scores only in 15D dimension “vitality” (0.80 vs. 0.97, p=0.030) compared with ependymoma survivors. The total 15D score was lower among medulloblastoma survivors, but the difference was not statistically significant (0.87 vs. 0.94, p=0.111). 

Qualitative analysis of QOL

The BT survivors described their overall QOL positively except for two cases with a history of medulloblastoma. Based on the interviews, we created the following themes to describe the aspects most influencing the life of the survivors and present examples of data extracts used in their construction.
1. Positive mental growth stimulated by cancer

11/21 of the survivors described at least one positive consequence of cancer on their worldview. Three subthemes emerged: general expanding of worldview and a change in values, an increased approval of difference in others, and a positive attitude. Some survivors found that because of the cancer experience they could see the world  more comprehensively and from a different perspective, and for some it had given strength.

”Well, for me it has been more like, maybe when thinking back, more like a blessing that I’ve experienced something like this. On the other hand, I think that I’m a quite exceptional young adult, because I can think of life from different point of view compared to someone who has not faced such misfortune.” (Male, 28 years)

The survivors described adopting a more positive attitude because of the cancer experience. The positive attitude emerged for example as appreciating smaller things, as an ability not to take negative things too heavily, as a gratitude for survival, as describing the cancer as a positive experience, and as an acceptance of cancer.

”I kind of understood that you can also gain from negative things, or they are part of life and you should enjoy them in a way and learn, and not just get rid of them.” (Male, 22 years)

2. Negative conceptions concerning illness

Negative experiences of being different and/or need for “normality” were described by 33% of the survivors. Some felt they were treated differently because of their cancer history, and suffered from the special attention they received. Others worked to dispose of that status of  ”being different” e.g. by downplaying their problems. A need for ”normality” emerged also as a need for feeling useful. 

”It always feels like people look at me with pity, and think that, because I got this (cancer) I must be somehow weaker than others, or something.” (Female, 21 years)

” ..writing and that was much slower.  - -  but I just tried to do my best and go on. --  I never talked about that to a teacher. -- I did not want to differ in any way.” (Male, 28 years)

Four of the survivors described some resentment or disappointment for the cancer diagnosis and towards the health care system. All of them had experienced some misunderstandings by health care professionals, a delay in diagnosis, or actual malpractice. 

”Every now and then, or actually quite often it feels pretty unfair, that why was it me who got ill. Afterwards, I have felt that it has only caused discomfort. Again and again something else comes along because of that (cancer) and I haven’t been able to live a normal life like many adolescents have.” (Female, 19 years)

3. Living one day at a time

In some cases, getting cancer caused  families to start living permanently in the moment. It could be a positive change for some as they let go of overt organizing. For others, however, it might have been harmful, as more careful career planning could have led to a more satisfying occupational status. 

4. Younger age at diagnosis and longer survival time diminish the effect of the cancer experience 

Almost 40% of the interviewees expressed that the impact of cancer on their present life was minimal or unimportant. 
”For me it has not stayed as part of my identity at all. Of course there have been some late-effects and still are. - - But it is not a thing that I would think of every day, or even every month.” (Female, 32 years)

Young age at the time of diagnosis affected the experience of cancer in some participants. Some had no memories left of the time of diagnosis. Some who remembered the onset of illness mentioned that they could not understand the severity of their illness at that time because of their age. Others found it difficult to assess the impact of cancer, because it had been a part of their life as long as they could remember.

5. Social relationships have a major role in attitudes on survival

The influence of social relationships emerged repeatedly during the interviews. 33% percent of the survivors reported difficulties in friendship, such as difficulties in existing friendships, loss of friends and difficulties in getting friends. The difficulties with friendship came out as friends’ reservation and incapability to deal with cancer, and as survivor’s inability to participate in activities with friends due to physical limitations. Six out of seven having had difficulties with friendships had a history of medulloblastoma. 
” Of course they (friends) talked at school and said hello and so on, but when I couldn’t go out with them anymore - - the distance between us became bigger and bigger.” (Male, 33 years)

However, 48% of the survivors described having more than one good and close friend. The friendships that lasted despite the cancer had an essential value for the survivors. Good friendship could reduce the influence of bullying and provide conversational support, thus, diminishing the need for psychological or peer support.

”And I was - - alone a lot at school and had no friends, so then there was a kind of a ”dark period” and I had gloomy thoughts. But then, luckily, I got a friend there - - it kind of saved it.” (Female, 19 years)

One third of the survivors had faced no bullying at all, although almost half of the survivors had experienced at least some bullying after being diagnosed with a BT. Especially those suffering from continuous teasing, belittled its significance during the interview.

The majority of  survivors had close relationships with their family. One third brought up their appreciation of the support they had gotten from their families. 

6. Learning disabilities and limitations in vocational opportunities

More than 70% of survivors reported at least some learning disabilities. Half of the survivors had needed  long-lasting extra tutoring  at school. Furthermore, individual survivors without additional educational support had experienced difficulties  because of motivational problems or difficulties in memory or motor functioning. However, the final outcome of learning disabilities was not always negative if support was sufficiently organized.

”- - comprehensive school went just allright, because I got so much support in difficult subjects… so it went well. Now that I went to a vocational school - - it hasn’t been obvious that one can have the support and so. I have needed to ask and insist on having it - -” (Female, 19 years)

Half of the working-aged survivors not currently studying or retired described being satisfied with their work. However, five of all the survivors mentioned being displeased with their limitation in vocational selection. 

7. Limitations in independent life

Living independently was a theme that one fourth of the survivors brought up as important. Having a home of one’s own and coping by oneself were important. Financial difficulties were uncommonly brought up.. Five of the survivors were living in some sort of assisted accommodation or for a prolonged time with their parents. Although some experienced uncertainty about coping independently or had limitations in ambulation, the need for help in daily personal activities was uncommon. The survivors who needed supported livingseemed for the most part satisfied with their arrangement, although some had suffered from clearly unsatisfactory solutions with probably detrimental effects previously.

8. Changed understanding of the term ”health”

The most common physical aspects that seemed to affect the survivors’ life were increased fatigue, epilepsy, and an appearance reminding of prior cancer. Five of the survivors described fatigue influencing their life. Four of them had medication on hypothyroidism. Other possible causes for fatique were obesity, mood disorder and cardiovascular disease. Six of the survivors had epilepsy affecting their lives. The impact of epilepsy varied from worry to restriction in work or exercise and continuous need for caution in everyday life. More than one third of the survivors mentioned their different appearance, although it had no negative consequenses for all of them. More serious late-effects such as stroke or a secondary tumor were solitary cases. 

Two thirds of the survivors reported some limitations in their ability to move and do sports. However, the majority of these were mild and were manifest primarily in specific sports activities. The limitations resulted most commonly from problems with balance, headaches due to physical exercise, or impaired fitness. Two of the survivors needed a wheelchair.  

Despite a vast number of late-effects based on medical records and the participants’ own words on their physical limitations, more than half of the survivors considered themselves healthy. Some stated that they were healthy but had  minor limitations.Only a few did not consider themselves healthy. The survivors’ impression of their own health did not  necessarily correlate with their health status and medical history.

Some of the male survivors highlighted the importance of sports for their QOL for example through getting new friends, or improving self-confidence.

”I’ve noticed that with my motor and other skills, that they started to improve almost by themselves when I started to do weight training and so. And how it also affected and affects mood, the exercising.” (Male, 28 years)

Conclusions
The results of QOL studies on childhood BT survivors have been inconsistent. Based on the present study it is clear that childhood BT survivors are a very heterogenous group in regards to their QOL. Thus, patient selection can have a great impact on the research. We found that the majority of the survivors described their QOL positively, although most of them had several medical late-effects. 

The corefinding was that if the most limiting physical late-effects were left out of consideration, the physical limitations had only a minor effect on the survivors’ QOL. When the physical late-effects were within bearable limits, the positive aspects resulting from cancer seemed to compensate the negative aspects, which led to good QOL based on the participants’ own assessment. In line with our study, Parry et al. showed that cancer may have positive effects on childhood cancer survivors {{154}}. The social aspects seemed more likely than the physical ones to determine the final outcome confirming results of other qualitative studies which brought up the importance of social life {{125;128}}. The physical late-effects have an impact on the survivors’ interpersonal relationships, but their impact seemed to act through their social consequences rather than directly. Depression, however, was not common among the survivors, which was in agreement with earlier results {{172}}. Another study found almost half of childhood cancer survivors reporting poor family functioning {{173}}. In the present study, negative statements on family were infrequent.
A concern emerging in the interviews was the amount of learning difficulties, discernible also on the 15D as increased difficulties in usual activities and mental function. Although support at school is usually arranged following the diagnosis, it should not be forgotten later when further education or career planning become actual.
It is necessary to consider that QOL and HRQOL differ as concepts. HRQOL concentrates on health related aspects, which inevitably are impaired in some of the childhood BT survivors but, on the other hand, showed less importance for survivors in the present study.  15D showed worse HRQOL for the survivors in several physical dimensions and described adequately and objectively the medical condition of the survivors, except for epilepsy and changed appearance which are related specifically to brain tumors. However, HRQOL is not analogous with life satisfaction. Interestingly, 15D showed no differences in dimensions such as discomfort and symptoms or vitality representing habituation to the limitations. Some earlier studies have explained unexpected good QOL of childhood BT survivors to be potentially caused by coping mechanism such as defensiveness, denial, habituation to the limitations, lack of past comparison, restricted capability to evaluate own impairments and/or need for social desirability in self-reporting {{131;132;133;135;136;138}}. Our study supported the theory of habituation to the limitations, partly based on the lack of possibility for comparison in some situations. Long-term conditions were not necessarily seen as a consequence of a cancer, but as a part of oneself. Positive aspects of cancer and their effects on life satisfaction as well as distress from being different or bitterness towards the health care system may influence the experience of discomfort from medical late-effects such as the actual objective impairment. Thus, structure and wording of the HRQOL questionnaires can have an impact on the results. It is worth remembering that although most of the BT survivors may define themselves as healthy and necessarily do not recognize all the late-effects caused by their BT, it is important to support their well-being with a structured follow-up. 

The present study has some limitations that need to be considered. Although the participants seemed to represent well the eligible survivor cohort, there was a small number of survivors whose physical condition did not enable participation to a study. Furthermore, the youngest participants may not  yet have faced certain educational and family related issues possibly affecting their QOL later on. The results may not be comprehensively adapted to different cultures because of differences in social security systems, general attitudes towards physically challenged people and in the significance of individuality. A qualitative research contains an inherentrisk of the researcher’s own opinions affecting the results. However, the impact of this was minimized with multiple phase analysis process. 

Our study assessed the QOL and the factors influencing it among childhood BT survivors with a mixed method analysis including a qualitative interview to ensure an in-depth analysis. Good medical care, and research aiming to reduce the late-effects of BT treatment is essential for a better QOL for childhood BT survivors. However, while the toxicity of treatment and BT’s harmful effects cannot be totally prevented, it is of paramount importance to invest in the QOL of the survivors. The survivors especially at risk for decreased QOL are those suffering from insufficient supportive social network. Future research should focus on possible social interventions.
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Table 1. Characteristics of participants and eligible non-participants based on medical records from University Hospitals.

	Characteristics
	Study participants (n=21)
	Eligible non-participants (n=44)
	p

	
	n
	%


	n
	%
	

	Gender 
	
	
	
	
	1.00

	Male 
	14
	(66.7)
	28
	(63.6)
	

	Female
	7
	(33.3)
	16
	(36.4)
	

	Diagnosis
	
	
	
	
	0.24

	Medulloblastoma
	11
	(52.4)
	18
	(40.9)
	

	PNET
	0
	(0.0)
	6
	(13.6)
	

	Ependymoma
	10
	(47.6)
	20
	(45.5)
	

	Age at diagnosis
	
	
	
	
	

	Mean 
	6.4
	
	6.3
	
	0.95

	0-5 years
	9
	(42.9)
	18
	(40.9)
	

	6-10 years
	6 
	(28.6)
	21
	(47.7)
	

	11-15 years
	6 
	(28.6)
	5
	(11.4)
	

	Year of diagnosis
	
	
	
	
	0.50

	-1989
	4
	(19.0)
	5
	(11.4)
	

	1990-1999
	11
	(52.4)
	24
	(54.5)
	

	2000-
	6
	(28.6)
	15
	(34.1)
	

	Follow-up time, years, median
	10.8
	(Range 1.6-20.8)
	8.3
	(Range 1.1-20.7)
	0.41

	Hydrocephalus
	13
	(61.9)
	32
	(72.7)
	0.40

	Treatment
	
	
	
	
	

	Surgery
	21
	(100.0)
	42
	(95.5)
	0.56

	Chemotherapy, any
	18
	(85.7)
	30
	(68.2)
	0.23

	8-in-1
	7
	(33.3)
	8
	(18.2)
	

	Packera
	2 
	(9.5)
	7
	(15.9)
	

	CCG-protocolsb
	7
	(33.3)
	9
	(20.5)
	

	Other Chemotherapy
	2
	(9.5)
	7
	(15.9)
	

	Irradiation
	17 
	(81.0)
	33
	(75.0)c
	0.76

	Recurrence
	5
	(23.8)
	8
	(18.1)
	0.74

	Late outcomes 
	
	
	
	
	

	GH-deficiency
	15
	(71.4)
	23
	(52.3)
	0.18

	Hypothyreosis
	12 
	(57.1)
	25
	(56.8)
	1.00

	Precocious puberty
	3
	(14.3)
	1
	(2.3)
	0.09

	Adrenal gland hypofunction
	1
	(4.8)
	0
	(0.0)
	0.32

	Hypogonadism
	5
	(23.8)
	4
	(9.1)
	0.13

	Kidney failure
	1 
	(4.8)
	0
	(0.0)
	0.32

	Epilepsy
	5 
	(23.8)
	7
	(15.9)
	0.50

	Hemi-/tetra/diplegia/paresis/CP
	2
	(9.5)
	9
	(20.5)
	0.32

	Ataxia
	4
	(19.0)
	5
	(11.4)
	0.45

	Cranial nerve palsy
	2
	(9.5)
	5
	(11.4)
	1.00

	Sensorineural hearing impairment
	4
	(19.0)
	10
	(22.7)
	0.76

	Strabismus
	3
	(14.3)
	3
	(6.8)
	0.38

	Ischaemic cerebrovascular disease/intracranial hemorrage
	1
	(4.8)
	5
	(11.4)
	0.65

	Mood disorder
	2
	(9.5)
	4
	(9.1)
	1.00

	Mental retardation or mixed spesific developmental disorder 
	5 
	(23.8)
	13
	(29.5)
	0.77

	Verbal development disorder 
	2 
	(9.5)
	2
	(4.5)
	0.59

	Non-verbal development disorder 
	1 
	(4.8)
	2
	(4.5)
	1.00

	Memory disturbance 
	1
	(4.8)
	1
	(2.3)
	1.00


aPacker RJ, Sutton LN, Elterman R et al. Outcome for children with medulloblastoma treated with radiation and cisplatin, CCNU, and vincristine chemotherapy. Journal of neurosurgery 1994; 81(5):690-8.

bCCG-921,CCG-9921, or CCG-9942 

cTotal n=43, because of missing data

Table 2. Educational, functional, and social characteristics and use of health care of participants (N=21)

	Characteristics


	N 
	(%)

	Level of educationa
	
	

	Comprehensive school (graduated/unfinished)
	9
	(42.9)

	Vocational school
	10
	(47.6)

	Upper secondary school
	1
	(4.8)

	University of applied sciences
	1
	(4.8)

	Need for special educationb
	12
	(57.1)

	Military service, males ≥18 years (N=10)
	4
	(40.0)

	Driving lisence (currently), ≥18 years (N=17)c
	9
	(52.9)

	Exercise at least 20min at a timed(N=20)
	
	

	0 time/week
	4
	(20.0)

	1-2 times/week
	7
	(35.0)

	≥3 times/week
	9
	(45.0)

	Frequency of meeting friends (N=20)
	
	

	Everyday
	7
	(35.0)

	Once a week, at least
	10
	(50.0)

	Less frequently
	3
	(15.0)

	Sexual activity (currently or previously), ≥18 years (N=17)
	10
	(58.8)

	(Attempt of ) a pregnancy (N=10)
	0
	(0.0)

	Number of contacts with a doctor within previous 2 years time (N=19)
	
	

	<5 times
	11
	(57.9)

	5-10 times
	6
	(31.6)

	>10 times
	2
	(10.5)

	Need for a treatment at a hospital ward within previous 2 years time
	5
	(23.8)


a In 2012, 31.5% of the ≥15 year old Finnish population had comprehensive, 39.9% vocational school or upper secondary school, and 28.7% college or university as their highest education.{{207}}

bIn 2012, 7.6% of Finnish primary school students needed continuous special support at school. {{206}}

cIn 2012, 82.4% of Finnish 20-29 year old population had a valid driving license. {{205}}

dExercise that makes one sweat or breathless

	
	The survivors 
	The control group


	P
	Adj. OR
	(95% CI)

	Variable
	Mean 
	(SD)
	Mean 
	(SD)
	
	
	

	Mobility
	0.92
	(0.21)
	1.00
	(0.02)
	0.009
	21.4
	(1.6, 235.1)

	Vision
	0.93
	(0.10)
	0.98
	(0.07)
	<0.001
	8.9
	(2.6, 28.9)

	Hearing 
	0.91
	(0.16)
	0.99
	(0.05)
	<0.001
	14.7
	(4.3, 49.9)

	Breathing
	0.91
	(0.16)
	0.95
	(0.12)
	0.065
	2.9
	(0.8, 8.7)

	Sleeping
	0.95
	(0.13)
	0.85
	(0.18)
	0.033
	0.3
	(0.1, 0.8)

	Eating
	0.96
	(0.11)
	1.00
	(0.02)
	<0.001
	62.4
	(6.8, 800.0)

	Speech
	0.84
	(0.15)
	0.99
	(0.07)
	<0.001
	29.1
	(9.5, 96.5)

	Excretion
	0.96
	(0.19)
	0.95
	(0.12)
	0.267
	0.3
	(0.0, 1.7)

	Uacta
	0.82
	(0.25)
	0.97
	(0.10)
	<0.001
	8.0
	(2.7, 22.7)

	Mentalb
	0.82
	(0.21)
	0.93
	(0.15)
	0.010
	3.6
	(1.3, 9.5)

	Discoc
	0.89
	(0.15)
	0.83
	(0.17)
	0.230
	0.5
	(0.2, 1.4)

	Depression
	0.91
	(0.21)
	0.88
	(0.17)
	0.627
	0.8
	(0.2, 2.1)

	Distress
	0.93
	(0.18)
	0.87
	(0.18)
	0.091
	0.3
	(0.1, 1.1)

	Vitality
	0.88
	(0.21)
	0.88
	(0.17)
	0.993
	1.0
	(0.4, 2.6)

	Sexd
	0.90
	(0.14)
	0.96
	(0.11)
	0.008
	4.8
	(1.5, 14.2)

	Total
	0.90
	(0.09)
	0.94
	(0.06)
	0.008
	-0.04e
	(-0.07,-0.01)


Table 3. The results of 15 dimensions of 15D-questionnaire among the survivors ≥16 years of age participating the QOL-interview (N=19). aUact=Usual activities, bMental=Mental function, cDisco=Discomfort and symptoms, dSex=Sexual activity. eRegression coefficient 

Adj. OR= Age and sex adjusted odds ratio

