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Aim: Quality of life, anxiety, and depression among persons diagnosed with cancer during

adolescence up to 4 years after diagnosis, and in comparison with a reference group were

investigated.

Methods: The cancer group (N = 61) completed the SF-36 mental health and vitality and the

HADS anxiety and depression subscales shortly after and at 6, 12, 18, 24, 36 and 48 months

after diagnosis. A reference group (N = 300) randomly drawn by Statistics Sweden from

their civil register of the Swedish population completed the same instruments at one

assessment. Data were collected by telephone interviews.

Results: Up to 6 months after diagnosis the cancer group reports lower levels of mental

health and vitality and a higher level of depression than the reference group. At 18 months

after diagnosis a reverse situation occurs and at 48 months after diagnosis the cancer group

reports a higher level of vitality and lower levels of anxiety and depression than the refer-

ence group.

Conclusion: The findings suggest that a positive psychological change may develop in the

aftermath of cancer during adolescence. However, efforts should be made to enable clini-

cians and nursing staff to identify and to provide psychological support to individuals

who experience low quality of life and high emotional distress. If these problems remain

undetected and appropriate support is not provided the distress may become a barrier to

physical recovery, resulting in a vicious cycle of physical and mental disability.

� 2010 Published by Elsevier Ltd.
1. Introduction

Cancer during adolescence is uncommon but when it oc-

curs a number of challenges follow. Due to advances in

treatment there have been remarkable improvements

regarding the survival of persons diagnosed with cancer

during adolescence,1–3 and attention has increasingly been

directed towards survivors’ quality of life and psychosocial

function.
hed by Elsevier Ltd.
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Reviews concerning quality of life and psychosocial func-

tion of survivors of childhood and adolescent cancer com-

ment upon the difficulty of drawing conclusions due to, e.g.

heterogeneity of designs, lack of standardised methods, small

sample sizes, a shortage of appropriate comparison groups, a

lack of longitudinal research, attrition2,4,5 and a tendency to

not differentiate between childhood and adolescent cancer.7

Adolescence is a period characterised by change, and facing

cancer during this time may be particularly challenging.7–9
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Most findings do not demonstrate any difference between

persons diagnosed with cancer during adolescence and con-

trol groups with regard to quality of life and psychosocial

function.2,4,8,10,11 However, some results show that persons

diagnosed with cancer during adolescence report a better psy-

chosocial function than control groups12–14 whereas others

point in the opposite direction.2,15

In a previous study17 we reported aspects of quality of life,

anxiety, and depression among persons struck by cancer dur-

ing adolescence up to 18 months after diagnosis. The result

demonstrates that the group report better vitality and less

anxiety and depression than a reference group 18 months

after diagnosis. The primary aim of this study is to investigate

aspects of quality of life, anxiety, and depression for the same

group and an additional group struck with a recurrence of

cancer during adolescence up to 4 years after diagnosis. Tak-

ing age and gender into consideration it will be investigated

whether, and if so, how aspects of quality of life, anxiety,

and depression differ between this group and a reference

group shortly after diagnosis (T1) and at 6 (T2), 12 (T3), 18

(T4), 24 (T5), 36 (T6) and 48 (T7) months after diagnosis. A sec-

ondary aim is to investigate whether those in the cancer

group who participated at T1 and T7 differ from those who

did not participate at T7 with regard to aspects of quality of

life, anxiety and depression at T1.

2. Materials and methods

2.1. Participants and procedures

The study is based on a longitudinal design and is part of an

ongoing project entitled: Cancer during adolescence: psycho-

social and health economic consequences. The design covers

seven assessments, the first four with approximately

6 months intervals and the last three with a 1 year interval.
Table 1 – Clinical and demographic characteristics for the cance

T1
n = 61 n

Diagnosis
CNS tumour 3
Ewing sarcoma 4
Leukaemia 21
Lymphoma 20
Osteosarcoma 8
Other 5

On/off treatment 61/0

Age, years
Mean
(sd)

15.5
(1.7)

Gender
Male 37
Female 24

Attrition
Death
Withdrawal from further participation
Withdrawal from participation at one occasion
Administrative reason
Assessments were chosen according to time since diagnosis

and not according to diagnosis and/or treatment.

2.1.1. Cancer group
Persons diagnosed with cancer or a recurrence of cancer dur-

ing adolescence (13–19 years of age) were included between

1999 and 2003, at three of the six Swedish paediatric oncology

centres: Lund, Umeå and Uppsala. Data were collected be-

tween 1999 and 2007. To be eligible the person should be

Swedish speaking, diagnosed with cancer for the first time

or after having been disease-free and off treatment for at least

1 year, treated with chemotherapy, and cognitively, emotion-

ally and physically able to participate. A co-ordinating nurse

was responsible for recruitment and assessed, in collabora-

tion with a treating physician, each person’s ability to

participate.

Ninety persons were diagnosed with cancer for the first

time, and 10 with a recurrence of cancer during the period

of inclusion. Of these, 11 were not eligible, five were in too

poor physical condition, five did not speak Swedish, and

one was not included due to administrative failure. Of 89 eli-

gible persons 65 agreed to participate. Four were not included,

as two became too ill before the interview at T1, and two were

missed due to administrative reasons. Sixty-one persons were

included, 56 newly diagnosed and five diagnosed with a recur-

rence. See Table 1 for a presentation of clinical and demo-

graphic characteristics at T1–T7 and reasons for attrition at

T2–T7. Thirty-one persons participated at all assessments

and thus constitute the group of completers.

2.1.2. Reference group
The sample was randomly drawn by Statistics Sweden from

their civil register of the Swedish population. The target pop-

ulation included all individuals covered by civil registration 13

and 23 years of age, living in one of the three healthcare re-
r group at T1–T7, and reasons for attrition at T2–T7.

T2
= 56

T3
n = 50

T4
n = 48

T5
n = 38

T6
n = 42

T7
n = 39

3 3 3 1 2 2
3 2 2 1 1 1
17 14 13 12 12 10
20 20 20 15 17 18
8 6 6 5 6 5
5 5 4 4 4 3

42/14 14/36 11/37 9/29 4/38 1/38

16.0
(1.6)

16.7
1.6)

17.2
(1.6)

18.0
(1.6)

18.7
(1.6)

19.8
(1.7)

35 29 28 22 23 21
21 21 20 16 19 18

1 8 10 12 12 15
1 2 2 5 5 5
3 1 1 1

6 2 1
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gions where the three Swedish paediatric oncology centres

from which participants were included are situated. The sam-

ple was stratified regarding gender, age and region. The eligi-

ble sample consisted of 391 individuals who were invited to

participate in a telephone interview. The response rate was

77% (N = 300). One-way ANOVA did not indicate any differ-

ence between regions, consequently, region was not consid-

ered in the analyses. The full report is presented elsewhere.18

2.2. Procedure

Ethical approval was obtained from the local ethics commit-

tee at the Faculties of Medicine at the universities of Lund,

Umeå and Uppsala.

2.2.1. Cancer group
A co-ordinating nurse provided potential participants with

oral and written information about the study, approximately

3 weeks after diagnosis. For those under 18 years, information

was also provided to the parents, if a person was younger

than 18 years, parents were asked to provide consent on be-

half of their child. At each assessment the interviewer (the

second author or another person) read the questionnaire

items (at T1–T4: the SF-36 mental health and vitality and

the HADS anxiety and depression subscales; at T5–T7: the en-

tire SF-36 and the HADS anxiety and depression subscales)

aloud to the respondent and recorded the responses. Shortly

before interviews at T2–T7, the co-ordinating nurse at the

respective centre was contacted to ensure that the participant

was cognitively, emotionally and physically able to partici-

pate. All data were collected by telephone. It took 5–10 min

for participants to answer the questions. The interviewers

noted no problems for participants to answer the questions.

2.2.2. Reference group
After completing a training programme, five interviewers per-

formed the telephone interviews. Potential participants re-

ceived a letter containing information about the study. For

those under 18 years, a separate information letter was ad-

dressed to the parents. Potential participants were contacted

over the telephone by one of the interviewers within a week

of the information letter being mailed. Provided that the

respondent agreed to participate, and that parental consent

was obtained for those under 18 years of age, a time was

either booked for the interview or the interview was con-

ducted directly. The interviewer read the questionnaires (the

entire SF-36 and the HADS anxiety and depression subscales)

aloud to the respondent and recorded the responses. As for

the cancer group it took the participants 5–10 min to answer

the questions.

2.3. Measures

When choosing instruments two main factors were consid-

ered. One was that the cancer group should be followed for

at least 10 years resulting in an age range from 13 to at least

29. Another was that comparison with healthy controls

should be made with regard to psychosocial function. Bearing

these factors in mind, two extensively used instruments were

chosen the SF-3619 and the HADS20 .
The SF-36 is a generic instrument for assessment of qual-

ity of life19 consisting of 36 items measuring: physical func-

tioning, role physical, bodily pain, general health, vitality,

social functioning, role emotional, and mental health. In

addition, one single item determines difference in state of

health over the past year. The scale scores are transformed

from 0 (worst possible quality of life) to 100 (best possible

quality of life).21 Based on the eight subscales, two summery

scales have been constructed for physical (Physical Compo-

nent Summary) and mental health (Mental Component Sum-

mary). The summary scores are standardised to a mean of 50,

with a score above 50 representing better than average and

below 50 poorer than average function.22 The SF-36 is de-

scribed as adequate to use for assessment of quality of life

from early adolescence (14 years).19 Chronbach’s alpha values

for the reference group, collected by telephone interviews, are

for mental health 0.82 and vitality 0.81.18 Corresponding val-

ues for the cancer group are between 0.68–0.72 for mental

health and 0.68–0.90 for vitality at T1–T7.

The HADS identifies anxiety and depression in somatically

ill patients.20 Anxiety and depression is measured with sepa-

rate subscales, each consisting of seven items with response

alternatives from 0 (no distress) to 3 (maximum distress).

Subscale scores range from 0 (no distress) to 21 (maximum

distress). The HADS was developed to be answered by adults,

but has been found valid and adequate for use with adoles-

cents.23 Chronbach alpha values, collected by telephone inter-

views, for the reference group are for HADS anxiety and HADS

depression 0.75 and 0.54, respectively.18 Corresponding values

for the cancer group are between 0.59 and 0.80 for HADS anx-

iety and 0.25–0.77 for HADS depression at T1–T7.

2.4. Statistical analysis

Statistical analyses were conducted using the Statistical Pack-

age for the Social Sciences version 14.0 (SPSS Inc Chicago, IL)

and R version 2.7.2. (Foundation for Statistical Computing,

Vienna, Austria). Descriptive statistics including confidence

intervals were computed for all variables for the cancer group

at T1–T7 and for the reference group at the single assessment.

A repeated measure analysis, Linear mixed model, was used

to investigate potential differences for mental health, vitality,

anxiety, and depression over time for the cancer group. As

participants in the cancer group grow older during the study,

and there were more boys than girls in the cancer group, a lin-

ear regression, adjusted for age and gender, was used for

comparisons between the cancer and the reference group.

The mean difference between the groups was estimated by

the regression coefficient b3 according to the following for-

mula: y = a + (b1 · age) + (b2 · gender) + (b3 · group). Potential

differences with regard to mean values for investigated vari-

ables at T1 between those who participated at T1 and T7 ver-

sus those who did not participate at T7 were calculated with

t-tests.
3. Results

Table 2 presents means and standard deviations for the SF-36

subscales mental health and vitality and the HADS subscales



Table 2 – Means and standard deviations for the SF-36 subscales mental health and vitality and the HADS subscales anxiety
and depression at T1–T7 for the cancer group and at the single assessment for the reference group.

SF-36 and HADS
subscales

T1 T2 T3 T4 T5 T6 T7 Reference group
n = 61 n = 56 n = 50 n = 48 n = 38 n = 42 n = 39 n = 300
Mean
(sd)

Mean
(sd)

Mean
(sd)

Mean
(sd)

Mean
(sd)

Mean
(sd)

Mean
(sd)

Mean
(sd)

Mental health 65.0 71.0 79.1 81.6 84.8 81.7 84.3 80.7
(18.8) (17.2) (16.2) (15.3) (13.0) (16.5) (17.7) (15.0)

Vitality 48.0 55.9 69.1 74.7 73.2 72.9 76.0 69.4
(20.7) (21.9) (20.8) (21.7) (21.3) (20.5) (22.2) (18.5)

Anxiety 4.9 4.4 3.9 3.5 2.8 3.7 3.1 4.7
(3.2) (2.9) (3.3) (3.1) (2.5) (3.6) (3.1) (3.4)

Depression 4.3 3.4 2.1 1.5 1.4 1.6 1.5 2.5
(2.9) (2.2) (1.9) (1.7) (1.3) (1.9) (2.3) (2.3)
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anxiety and depression (T1–T7) for the cancer group, and at

the single assessment for the reference group.

Changes over time for the SF-36 subscales mental health

and vitality and the HADS subscales anxiety and depression

(T1–T7) for the total cancer group and completers, respec-

tively, are shown in Fig. 1. The means differ over time for all

variables (p < .001) for the total cancer group illustrating

increasing levels of quality of life and decreasing levels of

anxiety and depression.

Table 3 presents the estimated mean differences between

the cancer and the reference group for the SF-36 subscales

mental health and vitality and the HADS subscales anxiety

and depression at T1–T7. At T1 and T2 the cancer group report

lower levels of mental health and vitality and a higher level of

depression than the reference group. At T3 there are no differ-

ences between the groups in these respects and at T4 a re-

verse situation from T1 and T2 occurs. At T4 and T5 the

cancer group report lower levels of anxiety and depression
Fig. 1 – Changes over time (T1–T7) for SF-36 subscales mental he

depression for the total cancer group and completers, in compa
than the reference group, the difference for depression re-

mains at T6 and T7. The findings also show that the cancer

group report a higher level of vitality and a lower level of anx-

iety than the reference group at T7.

A visual inspection of Fig. 1 indicates that the total cancer

group does not, at any assessment, report different levels of

mental health, vitality, anxiety, and/or depression than

completers (n = 31). This finding is supported by t-tests which

did not reveal any difference between those who participated

at T1 and T7 (n = 39) versus those who participated at T1 but

not at T7 (n = 22) for mental health, vitality, anxiety and/or

depression at T1.

4. Discussion

On a group-level, persons diagnosed with cancer during ado-

lescence show an increase in quality of life and a decrease

with regard to anxiety and depression over time. Four years
alth (MH) and vitality (VT) and HADS subscales anxiety and

rison with the reference group.
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after diagnosis they report a higher level of vitality and lower

levels of anxiety and depression than a reference group. No

differences are shown at any assessment for any of the inves-

tigated variable between completers and non-completers and

there were no difference between those who participated

4 years after diagnosis and those who did not participate

4 years after diagnosis for any of the variables.

The findings support previous results showing that the

first period following a cancer diagnosis is highly stress-

ful.4,24,25 However, from 18 months after diagnosis a reverse

situation occurs where the cancer group reports less anxiety

and depression than the reference group. Additionally, 4 years

after diagnosis the cancer group reports a better vitality than

the reference group. There is a growing body of literature sug-

gesting that persons exposed to traumatic events, such as

cancer during adolescence, may experience an acceleration

of maturation, enhanced emotional development and a

heightened appreciation of the value of life.26–28 These expe-

riences may be linked to increased quality of life and lower

levels of anxiety and depression.

Recent research concludes that many survivors of cancer

display incredible resiliency and strength.29,30 Findings from

this study even suggest that a change for the better, i.e. post

traumatic growth (PTG) may develop in the aftermath of can-

cer during adolescence. PTG has been conceptualised as a

subjective experience of positive psychological change, e.g.

increased appreciation of life, improved relations to others

and the self, and new values and priorities as a result of a

struggle with a trauma.31 Further research has to be done to

conclude whether the cancer group in this study experience

PTG and the next step is a 10-year follow-up of this group.

The aims of this follow-up will be to reveal whether the

participants still 10 years after diagnosis report a better

psychosocial function than the reference group, and if so

to explore the mechanisms behind these changes for the

better.

The importance of identifying persons at risk for psycho-

pathology as a consequence of disease and treatment and

in need of psychosocial services has been pointed

out.2,14,32–34 This study shows that persons struck by cancer

during adolescence are not necessarily at risk for psychopa-

thology, however, an inspection of the data shows that some

individuals report relatively low levels of mental health, vital-

ity, anxiety, and/or depression. If these problems remain

undetected and appropriate care and support is not provided

the distress may become a barrier to physical recovery, result-

ing in a vicious cycle of physical and mental disability35 This

underscores the importance of developing valid and reliable

screening to identify persons within paediatric oncology in

need of psychosocial services.

Efforts were made to address methodological limitations

that previous research in the field has suffered from. First,

the sample exclusively consists of persons struck by cancer

during adolescence. Secondly, the design allows conclusions

about quality of life, anxiety, and depression at specific

times after diagnosis and development over time with re-

gard to these variables. Thirdly, the reference group allows

conclusions for the cancer group in comparison to those

without a cancer diagnosis. And, since age, gender and

method to collect data may have a crucial effect on self-re-
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ports18 structured telephone interviews were used in both

groups, and potential effects of age and gender were consid-

ered. Like most studies with repeated assessments this

study suffers from attrition and it can be speculated that

persons lost to follow up initially were worse or better off

compared to persons that completed the study. However,

these speculations were not confirmed. The fact that the

attrition was relatively small may be explained by data

being collected by telephone interviews. A higher overall36–38

as well as item36,39,40 response rate has been shown for tele-

phone interviews than self-administered questionnaires. It

is recommended to use telephone interviews in studies with

a longitudinal design in which attrition is a common and

serious problem. When choosing instruments it was consid-

ered that the cancer group should be followed for at least

10 years resulting in an age range from 13 to at least

29 years and that comparisons between the cancer group

and a reference group should be made. Consequently two

extensively used instruments, the SF-36 and the HADS,

were chosen.19,21,23 However, the reliability of the HADS

Depression subscale could be questioned due to a low

Chronbach’s alpha value in telephone interviews. On the

other hand, we have successfully used the scale to discrim-

inate between different psychosocial states in the cancer

group.41 The results are presented for the entire group of

participants and conclusions cannot be drawn for sub-

groups. In future studies efforts should be done to include

enough participants to allow analyses of the long-term psy-

chosocial function after e.g. specific cancer diagnoses and/or

types of treatment.

5. Conclusion

The findings suggest that a positive psychological change

may develop in the aftermath of cancer during adolescence.

However, efforts should be made to enable clinicians and

nursing staff to identify and to provide psychological support

to individuals who experience low quality of life and high

emotional distress. If these problems remain undetected

and appropriate support is not provided the distress may be-

come a barrier to physical recovery, resulting in a vicious cy-

cle of physical and mental disability.
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