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Abstract

Purpose To examine health-related quality of life (HRQoL) and supportive care needs among young adult (YA) cancer
survivors up to 3 years post-diagnosis.

Methods A national cohort of individuals diagnosed at 18-39 years with breast, cervical, ovarian, or testicular cancer, lym-
phoma or brain tumor was approached with surveys at 1.5 (n= 1010, response rate 67%) and 3 (n=722) years post-diagnosis.
HRQoL was measured using the EORTC QLQ-C30. Scores were dichotomized using cut-off scores to predict supportive
care needs in the Supportive Care Needs Survey-Long Form 59 (SCNS-LF59). Swedish cancer quality registers provided
clinical data. Factors predicting need of support at 1.5 and 3 years post-diagnosis were identified using logistic regression.
Results HRQoL improvements over time were trivial to small. At both time points, a majority of respondents rated HRQoL
levels indicating supportive care needs. At 1.5 years post-diagnosis, the risk of having support needs was lower among
survivors with testicular cancer (compared to lymphoma) or university-level education, and higher among those on treat-
ment (predominantly endocrine therapy). At 3 years post-diagnosis, when controlling for previous HRQoL scores, most
correlations persisted, and poor self-rated household economy and chronic health conditions were additionally associated
with supportive care needs.

Conclusion A majority of YAs diagnosed with cancer rate HRQoL at levels indicating support needs up to 3 years post-diag-
nosis. Testicular cancer survivors are at lower risk of having support needs. Concurrent health conditions and poor finances
are linked to lower HRQoL. More efforts are needed to provide adequate, age-appropriate support to YA cancer survivors.
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Background

Of the three million young adults (YAs, here defined as
18-39-year-olds) in Sweden [1], around 2500 are diag-
nosed with cancer yearly [2]. As cancer incidence and sur-
vival rates have risen [3, 4], so has the number of survivors.
Increasing attention is being directed at health-related qual-
ity of life (HRQoL) in survivorship (starting from cancer
diagnosis [5]). HRQoL is considered to be a multidimen-
sional concept representing a person’s perception of how ill-
ness and treatment impacts on physical, social, and psycho-
logical functioning, and overall health and quality of life [6].

The characteristics of cancer in YAs differ from those in
children and older adults [7]. Furthermore, many psychoso-
cial challenges are particularly salient in young adulthood—
the time when most people establish themselves regarding
education, career, social life, romantic relationships, and
family building. Being diagnosed with cancer can interfere
with such development. The relative HRQoL impairment in
cancer survivors compared to age-matched healthy controls
is greater among YAs than in other age groups [8], sug-
gesting that consequences of disease and treatment might
be especially impactful in this otherwise relatively healthy
group. Studies focusing on HRQoL specifically in YAs are
relatively few, and there is a particular paucity of longitudi-
nal studies. In one longitudinal study of adolescent and YA
patients with mixed cancer diagnoses, HRQoL deteriorated
on treatment, and improved after treatment completion [9],
with the most improvement occurring during the first year
post-diagnosis. At 2 years post-diagnosis, HRQoL scores
were still impaired compared to norm values [9]. In another
study on mixed diagnosis YA cancer survivors, improve-
ments in life satisfaction over a 12-month period starting
from mixed time points 0—4 years post-diagnosis were seen
[10]. Whether HRQoL changes after the first 2 years post-
diagnosis remains unclear.

Variables that have been linked to worse HRQoL among
YA cancer patients in the literature include the following:
female sex [11-13], poor prognosis [9], being on treatment
[14, 15], not working or studying [12-14], having a high
symptom burden [12—15], comorbid conditions [13], low
educational level [15], lack of health insurance [15], being
unmarried [15], identifying as Hispanic or Black [15, 16],
and having a migration background [12]. Poor HRQoL has
been associated with needs of supportive care [17], defined
by the National Cancer Institute as physical, psychological,
social, or spiritual care aiming to improve the quality of life
of people who have an illness or disease [18]. The overall
aim of this study was to examine HRQoL and supportive
care needs among YA cancer survivors in the first 3 years
of survivorship and to identify factors associated with sup-
portive care needs.

@ Springer

Methods
Data collection

This study is part of the Fertility and Sexuality following
Cancer (Fex-Can) Cohort study [19]. Participants were iden-
tified in Swedish cancer quality registers. The inclusion cri-
teria were as follows: being diagnosed with breast, cervical,
ovarian, or testicular cancer, lymphoma, or a primary brain
tumor, at an age of 18-39 years, between January 2016 and
August 2017 (these diagnoses are relatively common among
YAs and can affect fertility or sexual function). The eligible
were requested to answer surveys when most had completed
primary treatment at approximately 1.5 and 3 years post-
diagnosis. Exclusion from the first survey (n=36) was due
to self-reported cognitive impairment (n =3), death (n=12),
invalid postal address (n=18), and administrative failure
(n=3). Of 1499 eligible patients, 1010 answered the first
survey (67% response rate). Between the first and second
survey, 35 participants were excluded due to death (n=28)
and invalid postal address (n=7). The second survey was
completed by 722 survivors (74% response rate). Study
methods and recruitment have been described in detail else-
where [19].

Measures
Sociodemographic variables from surveys

Participants reported their country of birth at 1.5 years
post-diagnosis. At 3 years post-diagnosis, they subjectively
rated their household economy (response alternatives: very
good/rather good/not particularly good/not good at all/don’t
know). Study-specific items about time-sensitive variables
(e.g., educational level, relationship status) were included
at both time points.

HRQoL and supportive care needs

HRQoL was measured using an instrument developed by the
European Organisation for Research and Treatment of Can-
cer (EORTC), the QLQ-C30 [20]. It includes single items
and nine multi-item scales. Responses are given on 4-point
Likert scales (not at all/a little/quite a bit/very much) for
all items except the Global QoL/Health items, which are
graded on 7-point scales. Raw scores are transformed into
0-100 scales; higher scores reflect better QoL/functioning
and greater symptom burden. To identify patients with sup-
portive care needs, we used cut-off scores developed for YAs
with cancer by Lidington et al. [21]. They anchored EORTC
QLQ-C30 scores to self-reported needs as measured by cor-
responding items on the Supportive Care Needs Survey-long
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form (SCNS-LF59) [22]. The SCNS-LF59 assesses care
needs as a function of patients’ concern/discomfort with spe-
cific issues and their perceived need of additional help with
this as a result of having cancer. For example, the role func-
tion scale on the EORTC QLQ-C30 was anchored to having
concern or discomfort related to “Not being able to do the
things you used to do”” on the SCNS-LF59, and perceived
need (little/some/strong) for additional help with this as a
result of having cancer [21]. Based on this, cut-off scores
in EORTC QLQ-C30 scales that reliably predict need for
supportive care on the SCNS-LF59 were established [21].
Cut-off scores are available for the following scales: Global
Health/QoL, Physical, Role, Social, and Emotional Func-
tion, Fatigue, Nausea/Vomiting, Pain, Sleep Disturbances,
and Financial Difficulties. All these scales, except Financial
Difficulties (since self-reported household economy was
used as an independent variable), were used as outcomes in
our regression models and will be referred to as “the selected
scales.”

Clinical variables

Clinical data (e.g., age at diagnosis, sex, and cancer type)
were collected from the Swedish cancer quality registers
[23-27]. Clinical registry data were used to classify each
individual’s treatment according to the ITR-YA [28] as Least
intensive/extensive (Level 1), Moderately intensive/exten-
sive (Level 2), Very intensive/extensive (Level 3), or Most
intensive/extensive (Level 4).

Self-reported disease-related data

Self-reported ongoing cancer treatment at 1.5 and 3 years
post-diagnosis included chemotherapy, radiation therapy,
endocrine therapy, and other treatments (e.g., immunother-
apy) and was dichotomized (on/off treatment). At 3 years
post-diagnosis, participants were also asked to answer the
open-ended question: “Do you have any chronic disease
or health issue (lasting at least 6 months)?” Answers were
examined by two of the authors (one with a university degree
in medicine and one clinical oncologist), and somatic and
psychiatric diseases and disorders were included in the
chronic conditions variable. Evident cancer sequelac were
excluded.

Statistical methods

Attrition analyses were performed with chi squared-tests and
t-tests, comparing those who responded at both time points
with those who responded only at 1.5 years (age, sex, can-
cer type, and ITR). Changes in EORTC QLQ-C30 means
between time points were investigated using paired #-tests.
P-values <0.05 were considered statistically significant.

Effect sizes were interpreted based on Cohen’s d as small
(0.2), medium (0.5), or large (0.8). Proportions of individu-
als with poor HRQoL scores indicative of supportive care
needs at 1.5 and 3 years post-diagnosis were calculated.

Binary logistic regression analyses were performed to
identify correlations between independent variables and the
outcomes (i.e., poor scores indicating supportive care needs
in the selected scales). Separate analyses were performed for
the two time points. For time-sensitive, independent vari-
ables (e.g., relationship status), variable data from the time
point of the outcome was used. The independent variables
planned for inclusion in regression models were chosen d
priori and comprised variables previously linked to HRQoL
in the literature, including age, sex (male/female), diagno-
sis, educational level (ongoing or completed university or
college education/other), current treatment status (on/off
treatment), occupation (working or studying/other), ITR
(level 1-2/level 3—4), country of birth (Sweden/other), and
relationship status (partnered/no partner). Parental status
(child(ren)/no children) was also included in the regres-
sion models. The 3-year post-diagnosis analyses included
additional independent variables: self-reported household
economic status (very or rather good/not particularly good
or not good at all) and chronic health condition(s) (none/> 1
condition), as well as the scores at 1.5 years post-diagnosis
for the respective EORTC domains.

Intervariable correlations were investigated and redun-
dant variables excluded. Sex and intensity of treatment
(ITR) were excluded from further analysis as they corre-
lated strongly to diagnosis. Occupation was excluded due to
multicollinearity with self-reported household economy. As
the vast majority of participants on treatment at 3 years post-
diagnosis were breast cancer patients receiving endocrine
therapy, the treatment status variable was excluded from
the 3-year models. Finally, multivariable logistic regres-
sion models were conducted for both time points, with poor
HRQoL scores (indicative of supportive care needs) in the
selected scales as outcomes.

Results

The mean age at cancer diagnosis was 32 years. About two-
thirds of participants were female (Table 1).

The majority of respondents (> 80%) were partnered, and
more than half had children. Breast cancer was the most
common diagnosis, followed by testicular and cervical
cancer. About half had received very or the most intensive/
extensive treatment according to the ITR scale. At 3 years
post-diagnosis, one in four reported ongoing treatment,
with endocrine therapy being the most common treatment
(n=142), and breast cancer being the most common diag-
nosis among those receiving treatment (n = 147).

@ Springer



742 Page 4 of 13 Supportive Care in Cancer (2024) 32:742

Table 1 Sociodemographic and

.. L 1.5 years post-diagnosis 3 years post-diagnosis
clinical characteristics of young n=1010 n="7222
adult cancer survivors at 1.5 and

. . n (%) n (%)
3 years post-diagnosis
Sociodemographics
Country of birth
Sweden 851 (84) 628 (87)
Other 157 (16) 93 (13)
Educational level
University/collegeb 559 (56) 434 (61)
Other 449 (44) 282 (39)
Occupation
Working and/or studying 799 (79) 632 (88)
Other 209 (21) 83 (12)
Self-reported household economy
Very or rather good NR 602 (85)
Not that or not at all good NR 107 (15)
Relationship status
Partner 830 (82) 593 (83)
No partner 177 (18) 123 (17)
Parental status
Child(ren) 621 (62) 475 (66)
No children 380 (38) 239 (34)
Clinical characteristics
Sex
Female 694 (69) 504 (70)
Male 316 (31) 218 (30)
Age at diagnosis
Mean (SD) 324(5.2) 324(5.2)
18-29 288 (28) 208 (29)
30-35 362 (36) 255 (35)
36-39 360 (36) 259 (36)
Concurrent chronic health conditions
0 NR 620 (87)
>1 NR 92 (13)
Diagnosis
Lymphoma 116 (12) 77 (11)
Breast cancer 349 (35) 260 (36)
Cervical cancer 190 (19) 128 (18)
Ovarian cancer 32 (3) 24 (3)
Brain tumor 123 (12) 92 (13)
Testicular cancer 200 (20) 141 (20)
Intensity of treatment
1 (least intensive) 228 (23) 156 (22)
2 (moderately intensive) 272 (28) 214 (30)
3 (very intensive) 454 (46) 316 (45)
4 (most intensive) 31 (3) 20 (3)
Current treatment status
On treatment 288 (29) 164 (23)
Endocrine therapy 212 142
Radiation therapy 17 2
Chemotherapy 52 14
Other 48 13
Off treatment 714 (71) 550 (77)

NR not reported, SD standard deviation

“Percentages do not add up due to rounding. Numbers do not add up due to missing values (<10 for all
variables except household economy (missing=13) and intensity of treatment (missing =25))

®Ongoing or completed university or college

@ Springer
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Participation rates at 1.5 years post-diagnosis were signif-
icantly lower among males than females, especially younger
males, and among females with ovarian cancer and brain
tumors compared to remaining diagnoses, as previously
reported [29]. Respondents and non-respondents at 1.5 years
did not differ significantly regarding cancer treatment inten-
sity according to ITR. Attrition analyses showed no statisti-
cally significant differences in age, diagnosis, or intensity
of treatment between respondents and non-respondents (by
sex) at the 3-year assessment (data not shown).

Changes in HRQoL over time

Mean values and standard deviations for all EORTC QLQ-
C30 scales and single items at 1.5 and 3 years post-diagnosis
(by diagnosis) and mean changes over time (for the total
sample) are presented in Table 2. Mean scores for the total
sample are also presented in Fig. 1. The mean scores in all
selected scales except Sleep Disturbances improved over
time (range P <0.001-0.047); effect sizes were trivial to
small (Cohen’s d=0.08-0.23) (Table 2).

Among those who were on treatment at 1.5 but not 3 years
post-diagnosis (n =64, missing = 1-3), improvements with
small to medium effect sizes were observed in several scales
(data not shown). Mean scores for most outcomes were sig-
nificantly worse among females compared to males (Cohen’s
d=0.16-0.48), see Supplementary material 1.

HRQoL scores indicative of supportive care needs

A high prevalence (> 50%) of poor EORTC QLQ-C30 scores
indicating supportive care needs at 3 years post-diagnosis
was observed in most of the selected scales at both time
points (Table 3).

Overall, the prevalence of supportive care needs
decreased over time (statistical significance not calculated),
yet was still high at 3 years post-diagnosis, especially for
Emotional Function (65%) and Sleep Disturbances (59%).
Even among participants who were off treatment, and might
be expected to be experiencing less side effects, a majority
of scores were poor in most scales (supplementary material
2).

Factors associated with HRQoL scores indicative
of supportive care needs 1.5 years post-diagnosis

In the multivariable logistic regression analyses, being on
treatment was correlated to poor scores at 1.5 years post-
diagnosis for Global Health/QoL, Physical, Role, and Social
Function, as well as Fatigue (Table 4). Compared to those
with lymphoma, participants with testicular cancer were less
likely to have supportive care needs in all selected scales
except Global Health/QoL and those with brain tumor had

a lower risk of supportive care needs in the Emotional Func-
tion scale. Low educational level was associated with sup-
portive care needs regarding Global Health/QoL, Physical
and Social Function, and Fatigue. Not having a partner was
associated with Role Function scores indicative of support-
ive care needs. There was a lower risk of supportive care
needs regarding Pain among those who were parents. Risk
of supportive care needs regarding Social Function increased
with age. Country of birth was not associated with any of
the outcomes.

Factors associated with HRQoL scores indicative
of supportive care needs 3 years post-diagnosis

In the multivariable regression analyses, favorable HRQoL
scores at 1.5 years post-diagnosis were, as expected, associ-
ated with less supportive care needs at 3 years post-diagnosis
in all selected scales (Table 5).

The following factors were significantly associated with
care needs at 3 years when controlling for HRQoL scores at
1.5 years post-diagnosis: Having > 1 concurrent health con-
dition (Global Health/QoL, Physical, Role, Emotional, and
Social Function, Pain), poor self-reported household econ-
omy (all scales except Sleep Disturbances), lower educa-
tional level (Emotional and Social Function), and not having
children (Emotional Function and Pain). Compared to those
with lymphoma, testicular cancer patients were less likely
to have supportive care needs regarding Physical and Social
Function and Nausea/Vomiting, and ovarian cancer patients
were less likely to have supportive care needs regarding
Social Function. Breast cancer patients, on the other hand,
had a higher risk of supportive care needs (Pain). Among
patients with lymphoma, a greater proportion had Fatigue
levels indicating support care needs compared to testicular
and cervical cancer patients. The remaining factors were not
associated with any outcomes. Ongoing treatment was not
included in the regression model at 3 years post-diagnosis,
as participants on treatment for other diagnoses than breast
cancer were few. However, descriptively, ongoing treatment
was related to higher proportions of supportive care needs
in most scales, with higher treatment-related discrepancies
in non-breast cancer participants; see Supplementary mate-
rial 2.

Discussion

We examined HRQoL in a national cohort of YA cancer
survivors. The inclusion of gynecological cancer and brain
tumors in a longitudinal study on HRQoL in YAs is, to our
knowledge, novel. Despite statistically significant improve-
ments in HRQoL within the first years of survivorship, a
majority of participants had scores indicating supportive

@ Springer
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Table 2 Mean (SD) values for EORTC QLQ-C30 scales at 1.5 and 3 years post-diagnosis; changes over time with effect sizes

Scores and changes, all

Mean scores by diagnosis

diagnoses

Score Change Effect size Lymphoma Breast cancer Cervical cancer Ovarian cancer Brain Testicular

Mean (SD) Mean (SD) Cohen’s d Mean (SD) Mean (SD) Mean (SD) Mean (SD) tumor cancer

Mean (SD) Mean (SD)

Global QoL
1.5 years 65.8 (20.7) 66.2 (19.6)68.6 63.3 (19.6) 65.5 (22.6) 56.5(23.5) 65.8 (20.5) 71.8 (19.8)
3 years 68.4 (19.4) +1.5(19.2) 0.08 (17.3) 66.9 (19.9) 68.4 (19.9) 65.9 (15.2) 68.1 (21.4) 71.6 (18.3)
Physical Function
1.5 years 87.0 (16.7) 86.0(17.3)89.6 84.9 (16.9) 87.9 (17.3) 81.2 (22.2) 84.7 (16.5) 93.1(12.2)
3 years 90.6 (14.0) +2.1(13.9) 0.15 (13.8) 89.5 (13.6) 90.9 (13.8) 90.6 (13.9) 87.2 (18.7) 94.9 (10.0)
Role Function
1.5 years 77.9 (29.6) 79.1(27.8)84.9 73.5(30.0) 81.2(29.4) 67.2 (38.8) 67.5(32.8) 89.8 (20.6)
3 years 85.6 (24.6) +6.4 (29.4) 0.22 (23.1) 83.6 (24.5) 87.0 (25.4) 86.4 (26.0) 76.6 (31.6) 94.0 (16.0)
Emotional Function
1.5 years 63.3(25.8) 60.9 (24.8)66.4 58.2(25.3) 63.2 (27.6) 56.8 (30.4) 68.9 (23.4) 71.3 (23.7)
3 years 67.2 (24.2) +3.4(234) 0.15 (24.0) 65.2 (24.2) 66.0 (24.0) 59.1(24.2) 67.5 (24.7) 73.7 (23.6)
Social Function
1.5 years 73.5(30.2) 75.7(30.1)81.8 65.0 (31.1) 77.6 (29.3) 65.1(37.7) 72.4(29.3) 85.3(23.6)
3 years 81.1(26.3) +6.0 (26.4) 0.23 (24.4) 75.2(27.9) 84.4 (26.4) 87.9 (21.9) 76.3 (28.9) 90.9 (18.9)
Cognitive Function
1.5 years 69.8 (27.3) 71.3(23.4)71.6 63.2(28.9) 71.1(27.1) 64.6 (29.3) 71.2 (26.5) 79.1 (23.5)
3 years 72.0 (26.4) +1.8(23.2) 0.08 (24.5) 67.6 (27.7) 73.8 (26.1) 70.4 (23.0) 69.3 (26.0) 80.8 (23.7)
Fatigue
1.5 years 39.2(27.2) 40.3 (25.8)39.9 44.0 (26.3) 37.1(28.4) 49.1 (29.8) 42.9 (26.8) 27.8 (24.4)
3 years 35.4(25.0) —-2.3(22.7) 0.10 (21.0) 38.4 (26.5) 31.9 (24.7) 44.4 (21.7) 39.3 (26.3) 26.7 (21.7)
Nausea/Vomiting
1.5 years 7.8 (15.1) 93 (17.1)7.4 6.9 (12.6) 10.2 (17.2) 15.1 (21.7) 7.6 (14.1) 5.2 (14.7)
3 years 6.2 (12.7) —-1.3(16.7) 0.08 (13.0) 8.0 (15.4) 5.4 (11.1) 9.8 (13.3) 5.4 (10.5) 3.0(7.9)
Pain
1.5 years 21.9 (26.1) 19.9(22.1)18.0 28.2(28.5) 19.7 (25.6) 28.6 (32.6) 19.0 (25.1) 14.5 (20.4)
3 years 19.0 (23.8) —1.8 (24.0) 0.08 (23.4) 23.3(25.8) 18.8 (23.3) 21.2(21.3) 15.9 (21.3) 13.6 (21.5)
Dyspnea
1.5 years 31.8(30.3) 39.1(32.2)34.7 33.2(30.1) 26.8 (29.7) 35.4(33.8) 30.0 (28.7) 30.1(29.7)
3 years 30.0 (29.2) —1.7 (32.8) N/A (30.7) 28.8 (29.1) 29.1 (30.9) 242 (23.4) 32.6 (30.6) 29.7 (26.9)
Sleep Disturbances
1.5 years 34.2 (32.6) 37.1(32.7)35.6 41.4(32.4) 34.2(34.2) 31.2(30.5) 30.6 (33.2) 22.3(27.3)
3 years 31.3 (32.0) —0.9 (31.6) N/A (33.3) 35.8(33.1) 27.3 (31.3) 34.8 (37.8) 30.7 (32.1) 242 (27.5)
Appetite Loss
1.5 years 12.7 (23.6) 14.3(22.6)9.9 12.3(23.4) 15.2 (26.3) 20.8 (31.4) 15.7 (24.7) 6.9 (18.2)
3 years 8.8 (19.4) —2.0 (23.7) 0.08 (17.2) 9.4 (21.8) 8.7 (17.5) 6.1 (16.7) 11.5 (21.9) 5.6 (15.4)
Constipation
1.5 years 12.0 (23.2) 10.1 (21.7)9.0  14.8 (25.3) 14.8 (25.5) 13.5(22.2) 13.0 (25.2) 4.4 (12.7)
3 years 11.8(23.7) 0.0 (26.7) N/A 17.7) 15.0 (26.9) 13.4 (24.6) 15.2 (24.6) 14.1 (26.4) 3.6 (13.2)
Diarrhea
1.5 years 10.6 (20.7) 13.6 (22.9)10.4 8.6 (18.1) 13.7 (24.2) 10.4 (23.1) 9.4 (20.3) 10.5 (19.4)
3 years 10.3 (19.9) +0.5(24.3) N/A (15.5) 7.2(17.6) 15.6 (24.6) 12.1 (19.4) 10.7 (20.5) 10.6 (20.1)
Financial Difficulties
1.5 years 20.0 (31.4) 21.3(30.4)13.1 26.5(34.7) 13.0 (25.6) 25.0 (36.9) 22.8 (34.3) 11.8 (24.2)
3 years 14.6 (28.2) —-3.0 (25.7) x 0.12 (25.2) 15.6 (29.0) 10.6 (24.5) 22.7 (34.7) 25.2(35.8) 9.2 (22.0)

Shown overall and stratified by cancer type. Missing values per diagnosis=0-6. Missing values for total sample=13-18. Missing values for
change over time (total sample, 17-24). Significant changes over time (two-tailed P <0.05 in paired #-tests) in bold

N/A not applicable, QoL quality of life, SD standard deviation

Bold values indicate statistical significance

care needs related to global QoL, physical, and emotional
function, fatigue, pain, and sleep disturbances at 3 years
post-diagnosis. Survivors with > 1 concurrent chronic health

@ Springer

condition or poor household economy were more likely to
rate poor HRQoL. Testicular cancer survivors were less
likely to rate poor HRQoL than lymphoma survivors. At
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Fig.1 EORTC QLQ-C30 mean scores with standard deviations at
1.5 and 3 years post-diagnosis and cut-off scores indicating support-
ive care needs. For Global QoL and function scales, higher scores
indicate better Global health/QoL or function. For symptom scales,

1.5 years post-diagnosis, being on treatment was associated
with supportive care needs. At 3 years post-diagnosis, ongo-
ing treatment was descriptively correlated to higher rates of
supportive care needs (Supplementary material 2), and this
difference was particularly striking among those with other
diagnoses than breast cancer.

The trivial to small improvements in EORTC QLQ-C30
scale means between 1.5 and 3 years post-diagnosis are
in line with previous findings [9, 10]. As changes reflect
the entire sample, slight net improvements might reflect
clinically significant improvements among subgroups of
participants. It is, however, clear that many participants
have persistently poor scores, as poor scores were highly
prevalent (>50% in a majority of the selected scales) at
both time points. Previous research has shown poorer
HRQoL among YA cancer survivors than in the YA gen-
eral population [11-13, 15, 30], although levels equal to
or exceeding those of the general population > 1 year post-
treatment have been observed among lymphoma and tes-
ticular cancer survivors [31, 32]. The high prevalence of
supportive care needs in our cohort of young adults adds
to previous findings in this population [33].

Several clinical factors were found to be related to
HRQoL. Being on (adjuvant or relapse) treatment was

Cutoff (when applicable)

higher scores indicate higher symptom levels. Cut-off scores defined
by Lidington et al. [21]. *Two-tailed P <0.05 in paired ¢-tests com-
paring mean scores at the two time points

associated with increased risk for poor scores at 1.5 years
post-diagnosis. This result is expected due to previ-
ous findings [9] and considering the risk of side-effects.
Descriptively, the prevalence of poor scores in all scales
at 3 years post-diagnosis was higher among those on treat-
ment, yet also substantial among those off treatment (Sup-
plementary material 2). That differences by treatment sta-
tus seem greater among those with other diagnoses than
breast cancer might be related to disease progression/
relapse (as opposed to standard adjuvant treatment). The
association between concurrent chronic conditions and
poor scores at 3 years post-diagnosis is in line with previ-
ous research [13].

Compared to lymphoma survivors, testicular cancer sur-
vivors were at lower risk of having supportive care needs
at both time points. Testicular cancer has high survival
rates, and treatment regimens for early-stage disease are not
intensive/extensive [34], which could explain the relatively
positive results in this group. Our findings of more support-
ive care needs regarding fatigue among lymphoma patients
corroborate previous results describing fatigue among lym-
phoma survivors [13, 35].

Poor HRQoL scores indicating supportive care needs
among YA cancer survivors were associated with several

@ Springer
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Table 3 Number and proportions (%) of young adult cancer survivors with supportive care needs at 1.5 and 3 years post-diagnosis

Total Lymphoma Breast cancer Cervical cancer Ovarian cancer Brain tumor Testicular cancer
n (1.5 years)® 1010 116 349 190 32 123 200
n (3 years)* 722 77 260 128 24 92 141
Scale/item n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Global QoL
1.5 years 573 (58) 65 (56) 219 (63) 104 (56) 22 (69) 73 (60) 90 (46)
3 years 373 (53) 39 (53) 149 (58) 58 (46) 14 (64) 47 (52) 66 (48)
Physical Function
1.5 years 627 (63) 75 (65) 253 (73) 101 (55) 23 (72) 89 (74) 86 (44)
3 years 381 (54) 47 (64) 151 (58) 61 (48) 13 (59) 56 (62) 53 (38)
Role Function
1.5 years 470 (47) 55 (48) 196 (57) 71 (39) 18 (58) 75 (62) 55(28)
3 years 253 (36) 28 (38) 109 (42) 40 (32) 7(32) 44 (49) 25 (18)
Emotional Function
1.5 years 692 (70) 85 (74) 275 (80) 124 (67) 20 (62) 75 (62) 113 (57)
3 years 460 (65) 51 (69) 179 (69) 83 (65) 17 (77) 60 (67) 70 (51)
Social Function
1.5 years 568 (57) 59 (52) 246 (71) 91 (49) 19 (59) 78 (64) 75 (38)
3 years 330 (46) 38 (51) 154 (60) 46 (36) 7(32) 48 (53) 37.(27)
Fatigue
1.5 years 615 (62) 74 (64) 251 (72) 101 (55) 22 (69) 83 (69) 84 (43)
3 years 395 (56) 53(72) 157 (61) 61 (48) 16 (73) 52 (58) 56 (41)
Nausea/Vomiting
1.5 years 292 (29) 37 (32) 104 (30) 68 (37) 15 (47) 34 (28) 34 (17)
3 years 184 (26) 24 (32) 78 (30) 30 (24) 10 (46) 22 (24) 20 (14)
Pain
1.5 years 575 (58) 68 (59) 234 (67) 99 (54) 19 (59) 60 (50) 95 (48)
3 years 379 (54) 3547) 159 (62) 67 (53) 14 (64) 44 (49) 60 (44)
Sleep Disturbances
1.5 years 633 (64) 77 (67) 260 (75) 113 (61) 20 (62) 68 (56) 95 (48)
3 years 417 (59) 49 (66) 165 (64) 66 (52) 12 (54) 53 (59) 72 (52)

Supportive care needs defined according to cut-off scores Lidington et al. [21]

*Missing values per diagnosis at 1.5 years=0-6; at 3 years = 1-4; Missing values for the total sample at 1.5 years=13-17; at 3 years=13-14

sociodemographic variables. Participants with university-
level education were at lower risk of poor scores in the
global, physical, and social function and fatigue scales
at 1.5 years post-diagnosis. Poor self-reported household
economy was associated with poor HRQoL at 3 years post-
diagnosis, in concordance with previous findings in cancer
survivors [15]. Survivors with impaired functioning might
not be able to work or study to the same extent as before and
subsequently lose income. Not working or studying might
impact health perception, and/or lead to loss of purpose or
community. The public health care system in Sweden has
a good coverage and is almost completely tax-funded, yet
small cost barriers to appropriate care (e.g., health care
appointments) might still impact the HRQoL of cancer sur-
vivors. Young adults who are not yet financially stable are
likely to face considerable pressure if they cannot work due
to illness.

@ Springer

Somewhat surprisingly, partner status was not correlated
to poor scores in any of the scales (except for role func-
tion at 1.5 years post-diagnosis). This stands in contrast to
previous findings, where being in a relationship predicted
life satisfaction among cancer survivors [10]. Parenthood
was associated with lower risk of poor emotional function
and pain scores at 3 years post-diagnosis. It might be that
participants with a stable financial situation, better perceived
health, or stronger social support networks are more willing
to have children, or children might distract their parents from
negative emotions and sensations.

Our study identified participants in national cancer
quality registers, which provide excellent nationwide cov-
erage and reliable clinical data [36]. Although we reached
good response rates overall, participation rates were higher
among females—a pattern which is also present in similar
studies [37]. Those with high educational level were more
likely to respond. Furthermore, our sample’s proportion



742

Page 9 of 13

(2024) 32:742

Supportive Care in Cancer

Q0oUBOYIUSIS [BO1)STIE)S 9JedIPUT SIN[eA plog

2391102 J0 AyisroATun pajo[dwod Jo SuroSuQ,

1000>d5

100>dq

S0'0>de

9J11 Jo Ayenb 700 ‘onel sppo YO TeAIAUI OUIPLYUOD [

$€—0€ = sonjeA SUISSIA "P[oq Ul (GO’ > d) Son[eA JuedYIuSIS *9[qeLIBA SnONUNUOD € st A3y "[17] ‘Te 10 uoi3uIpr sa109s Jo-nd 0¢D-O 10O DLIOH U0 paseq spaau a1ed dantoddng

(91'1-99'0) 88°0  (£0°'1-09°0) 6L°0

(9L'1-28°0) 0T'1

(LL'T-S8'0) TT'T

(6771-69'0) 60 «(16'0-8¥"0) L9°0

(FL'T-18°0) 81T (80 1-TS'0) SL'O

(81°'1-99'0) 68°0 &(€6°0-€S0) 0L'0 «(€6°0-¥S0) 0L'0  (8T'1-99°0) 680 (+0'T-19°0) 080 ,(PL'0—TH'0) 950 4(68°0—CTS°0) 89°0 pAISIOATUN)

(1) 1910
uoneonpyg

RELITe)

(JoI1) uopams
yi11q Jo Anuno)

SOX

(Jo1) ON
(uan)piyo saey

1oured oN

(16 T-060) 1€T (99 T-LLO) €T'T  (I€T-790) 060 (€L T-LLO)ST'T  (SST-¥L0) LO'T  (TTT-660) 87T  (TTT-650) S8°0

0S'T-€L0)vO'T (8 T-0L°0) 860  (LTT—¥90) 060  (OI'I-¥S'0) LL'O  (TLT-L80) €TT  (IT'1-6S°0) 8L°'0 (1€ 1-L90) ¥6°0

(SET-1900 060  (€€1-290) 160 (GHI'T-HS08L0 (IT'I-IS0)SL0 6T T-HOD O0ST (SOT-SLO)IT'T  (#8°1-88°0) LTI

(Jo1) IoUNIRg

smye)s diysuone[oy

17660971 (68 1-060) 1€ T (60T-96°0) TV’ T ¢(99°T-ITT 08T ,(98°T-TED S6'T (08 1-6L°0) 61'T E€STTTDILT HLOE-LEDSOT (ITT-10°D 9’1 uo
(a1 5o
juaunean) Jo/uQ
«9L0
—87°0) 90 (00'T-8€°0) T9'0 ((8L'0—9T°0) SP'0 H(IL0-LT0) ¥¥'0 (06°0—HE0) 950 ((I8°0-6T°0) 6V°0 H(IL'0—LT0) ¥'0 5(S9°0—+T°0) 0v'0  (LO'1-CTH'0) L9O Te[nonsa,
(TO'T-6€0)090 (ITT-6€0)990 (I¥'T-9¥'0)08°0 (€0CT-89°0) LI'T  (65T-680)TS'T (00T-CTE0) LSO (€8°T-66'0) L9T  (8%°T-6L0) 0V’ T (88 T—99°0) IT'T JTown) urerg
AL 1-€€0)SL0  (6€T970)SOT (0L +-T60)80C (6LT-IS0) 61T  (6T'€-190) 0T  (0ST-LTO) ¥9°0 (19°€-690)8S'T  (ISE-LSOTHT  (LTHSLO)6LT UBLIRAQ
(S€'T-050) 280 (I€T-050) 180 (€TI0 +€'T (0TI-S#0) €L0 (8ET-€50)S80  (LTTIHH0)SLO  (#TTI-L¥0)9L0  (8T'T-€#'0) 1.0 (0L T—+9°0) SO'T [91ATRD)
(ETTHL0)STT (80T-SL0)STT (67 1-050)L80 (96 1-69°0)91'T  (9€T+80) I¥'T  (8TT-ELD6TT (LYT-190) 10T  (L8T-+9°0)01'T  (S6'T-1L0)8T'T Isea1g
(Jo1) eroydwAy
ad£y 100uE)
(€0'196'0) 00'T  (SO'T-66'0) 2Ol (00'T—+6'0) L60  (TO'T-96'0) 66'0  &(LO'T-00'T) €0'T (FO'I-L6°0) 00T (E0'T-L6'0) 00°'T  (€0'1-96'0) 00'T  (€0'1-L60) 00T
a3y
(D) ¥0 (D) 40
seoueq (D) ¥0 (D) ¥0 (D) ¥0 (D) ¥0 uon (D) ¥0 (D) ¥0 (D) ¥0
-1mysiq doors ured SUIIWOA /eosneN on3neq uonouny [e100§  -oung [feuonowry uonoun 9[0y  uonoun [edrsAyq 100 [BqO[D $10108]

S[opOW UOISSaIZAI O1SISO[ d[qRLIBAINW UI SISOUTRIP-150d SIBAA G'| JB SIOAIAINS JOOUERD J[NPE SUNOA Ul spasu a1ed aantoddns Jo aanorpaid siojoeq ¢ a|qel

pringer

Ns



(2024) 32:742

Supportive Care in Cancer

Page 10 of 13

742

Q0urOYIUSIS [BOTISTIR)S AJBIIPUL SAN[eA PlOg

9301102 10 AyisroATun paje[dwod 1o JurosuQ,

100°0>d
100>d,
S00>d,

oJ11 Jo Kpenb 700 ‘onel Sppo YO TeAIAIUT OUIPYUOD [)

6€—C¢ = son[ea SUISSIIAl 'P[Oq U (S0°(Q > J) SON[eA Jued
-gruSIg "S9[qeLIBA SNONUIIUOD S SISOUSeIP-1sod S1ak ¢ 18 $9100s J[eds DIYOH Surpuodsariod pue a3y *[Tz] Te 310 uoiSuIpr $2100s Fo-1md 0£D-0O10 DLYOH Uo paseq spasu a1ed aantoddng

»(P0°T-€0'T) v0O'T

OL'1-29°0) ¥0'T

(9€'1-L9°0) S6°0

(6¥'1-25°0) 880

OTT-L¥'0) ¥L°0

(TST¥80) 9’1

(€8'1-€9°0) 80'1

F9'1-€+'0) ¥8°0
(S6'T-5+'0) ¥6'0
@' 1-S1°0) 970
(61'1-0€°0) 09°0
WLy 1=1%'0) LL'O

(80'1-66'0) €0'1

(SO T-€0'D) vO'T

6T°€-1T'D 16T

(1T 1-45°0) 8L°0

(89'C-26'0) LS'T

«(€6'0-6€°0) 09°0

«(90°€—0°D) 8L°1

9€T¥80) 171

aTT-19°0)91'1
(PET-LSOIST'T
(9%°6—65°0) 6L°1
(95°€-96'0) ¥8'1
(S8 €-TI'D) LOT

(90'1-86'0) TO'1

PO T-10'D) €0°T

(TET¥8'0) OF'1

(9€'1-¥9°0) €6°0

(€8'1-29°0) LO'T

(T6'1-9L°0) 0T'1

H6S—TLT) 18T

(T€1-5¥0) LL'O

«(I8°0-61°0) 6€°0
(9¢'1-1€°0) $9°0
LTY1S0) L¥'T
(8T'1-2€0) ¥9°0
(LT'T=T90) 91°1

(10'1-26°0) 96°0

L0 T-H0'D) SO'T

(86'2-88°0) T9'1

O1'1-€5°0) 6L°0

(T9'1-€5°0) €6'0

(6¥'1-LS0) T6°'0

(ISP-0F'D) 65T

(90'1-9€°0) 290

o(EL'0-LT'0) SE'0
(10'1-12°0) 9v°0
(L¥'T-81°0) L9'0
«(b6°0-1T°0) S¥°0
(€0'T-62°0) 160

(90°'1-L6'0) TO'T

2(£6'0-96°0) 96°0

«(CS'€-8T°D ¥0°CT

«(00°T-L1"0) 69°0

(69'1-LS0) 86°0

(09'1-¥9°0) 10°1

«(8THOr'D SP'T

(6€1-L¥0) 180

«(¢8°0-0T°0) 110
(1TT-TS0) LO'T
«(85°0-10°0) ST'0
(91°'1-62°0) 850
(T0'T-950) LO'T

(L0'1-86'0) 20’1

2(L60-56°0) 96°0

(LL'€E9T'T) 60°C

q(88°0-0¥°0) 09°0

(T0'T-99°0) 91'1

q(6L°0-0€°0) 6"0

o(€6'S—SP'D) €6'C

(8T 1-€¥'0) ¥L'0

(IT'1-0£°0) 19°0
(FST-950) 61°1
(00°$-LE'0) 9€'T
(85'T-79'0) 9T'1
(r€T-19'0) 0T'1

(¥0'1-96'0) 00'T

2(86°0-L6°0) L6°0

q(06°€-8€°T) TE€T

(¥T'1-65°0) S8°0

(SL'1-65°0) TO'T

(LS'T-19°0) 86°0

J(ET'S—8L'T) °0°€E

(0¥’ 1-L¥'0) 180

(10'1-€2°0) 8%°0
(0£'€-8L°0) 09'1
OF'1-€1°0) €70
(S6'1-8%°0) L6'0
(P9'T-€L'0) 6€'T

(S0'1-96'0) 00°T

2(S6°0-16°0) €6°0

200°€+0'T) 9L'T

(20'1-0S°0) TL'0

(8%7'7-98°0) 9¥'1

(SO'T-€°0) L9°0

1(68°€-8T1) €T°C

@T1-77'0) €L°0

«(S6°0-ST°0) 610
(9L’ 1-1+'0) S8°0
(LL'T-81°0) 9S°0
0¥’ 1-LE'0) TL'O
(8L'1-05°0) ¥6'0

(€0'1-96'0) 66°0

2(96°0-€6°0) ¥6°0

2(S9°S-8L'T) LT'E

(9T1-19°0) 88°0

(L' T-S9°0) OT'T

(EL'T-0L'0) O1'T

LTrYED 6T

(LTT-$¥'0) SL'O

@re-Lsoort
(80'C-61'0) 10T
(L9E-9€'0) 9T'T
(SS'1-0%'0) 6L°0
(9€'T-L9°0) 9T'T

(€0'1-56'0) 66°0

SIBAA G'] I8 21008

TBI9A3S IO U

(Jo1) QuoN

(s)uonIpuod d1uoIyD

pANSIOATUN)

(an YO
uoneonpyg
PO

(JoI1) uopams
yMIq Jo Anuno)
SOX.
(Jo1) ON
(uanp1yd saey
100d

(Ja1) poon

Awouod9 pajeI-Jjos

Joumred oN
(JoI) 10UNIRg
smyess diysuone[oy
Ie[nonNsa],
Jown) urerg

UBLIBAQ
[e91ATOD)

jsearg

(3o1) ewoydwA|

ad£y 10Uy

By

()R (¢}
soouequsiq doors

((o)R: (¢}
ured

()90
SunIwoA /easneN

1) ¥0
an3neq

((o)R: (¢}
uonoun, [e100S  UONOUN,| [EUOHOWH

()R (¢}

1) ¥0
uonouN,f 9[0Y

1290
uonouny [earsAyd

(1) ¥0
T00 [eq0[D

$10)08,]

S[OpPOW UOTSSAIFAI ONSISO[ S[qRLIBATI[NW UT SISOUFRIP-1s0d S18A ¢ JB SIOATAINS I20UED Jnpe Sunok ur spaau a1ed aantoddns Jo aanorpaid sio1oeq ¢ ajqel

pringer

AQs



Supportive Care in Cancer (2024) 32:742

Page 110f 13 742

of people born outside of Sweden was lower than in the
Swedish general population [38], possibly due to language
barriers (the surveys were in Swedish). Some of the sur-
vivors in our cohort also took part in the embedded Fex-
Can intervention randomized controlled trial (n =124,
intervention group n = 64) [39]. As the primary outcomes
of the intervention were sexual satisfaction and fertility
distress, we deemed the risk that the intervention would
influence the results of this study as low and included all
cohort participants. Published results from the randomized
controlled trial [40], as well as data awaiting to be pub-
lished, showed no statistically significant differences in
EORTC QLQ-C30 summary scores between groups. The
use of the well-established EORTC QLQ-C30 strengthens
our study; however, this measure fails to address some
YA-specific issues, for example fertility distress. Current
treatment status was based on self-report (since informa-
tion on this was lacking in some of the quality registers).
While we did not base our assessment of chronic health
conditions on a standardized measure, our classification
of participants’ self-reports was conducted systematically
by a clinical oncologist and a medical school graduate.
Due to the number of variables in our models, the power
of our results was reduced, possibly hiding associations,
especially in smaller subgroups such as ovarian cancer
patients. On the other hand, these models allowed us to
present a holistic picture including several relevant factors.

It should be noted that when dichotomizing the EORTC
QLQ-C30 outcomes using the cut-off scores by Lidington
et al. [21] to identify those in need of support, survivors
with varying degrees of need from “little” to “strong” are
included. The presence of supportive care needs does not
automatically imply that the survivor in question would be
motivated to participate in rehabilitation [41]. However,
it is important to identify survivors who might benefit
from support. An evaluation of the Swedish supportive
care strategies showed lacking implementation of strate-
gies described in policy and legislation [42]. For example,
according to the Swedish national cancer strategy, every
patient should have access to a contact nurse, yet only
53% of patients reported having had this. Only a minority
of patients reported having a written care plan or having
received information about patient advocacy groups. In a
recent survey [43] conducted by Ung Cancer, a Swedish
advocacy group for cancer survivors aged 16-30, members
reported a multitude of needs, including needs for infor-
mation, physical rehabilitation, and meeting other young
cancer survivors. Of those who had received services to
meet such needs, a large proportion of respondents did
not find the support helpful. One common reason for not
taking part of offered support was that it was not perceived
as tailored to the YA perspective.

In conclusion, the majority of YA cancer survivors
report HRQoL levels indicative of supportive care needs
up to 3 years post-diagnosis, with small improvements over
time. There are widespread needs for support in this group,
particularly among those with financial issues and concur-
rent chronic health conditions. YAs diagnosed with cancer
should be offered follow-up care to identify needs and ade-
quate support should be offered.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00520-024-08896-3.
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