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A B S T R A C T

Aims: To describe (1) self-rated quality of life, late effects and perceived future vulnerability,

(2) expectations before a follow-up appointment, subsequent satisfaction and preferences

for different models of care and (3) differences between survivors in quality of life, per-

ceived late effects, vulnerability, expectations regarding follow-up, information needs (top-

ics they want to and did discuss) and preferences for different models of care depending on

risk stratification among childhood cancer survivors.

Method: One hundred and twelve of 141 survivors (18–45 years), diagnosed before 16 years

and >5 years since diagnosis completed questionnaires before and after a follow-up

appointment (or an abridged questionnaire if they did not attend an appointment within

the study period). We collected data on physical (physical component score [PCS]) and men-

tal (mental component score [MCS]) quality of life, late effects, future vulnerability and

expectations about care (clinical: identification of late effects; supportive: employment, rela-

tionships). Medical information was extracted from case notes.

Results: MCS and PCS were comparable to population norms, but 55.5% of survivors

reported P1 late effect (range 1–9). Clinical care was rated more highly than supportive care

(p < 0.001) especially in those with worse PCS (p = 0.042). Supportive care was rated highly by

survivors who reported more late effects (p = 0.040), higher future vulnerability (p < 0.001)

and lower MCS (p = 0.005), and by women (p = 0.014). Regardless of risk stratification, con-

sultant-led follow-up was valued higher than other models (nurse-led care, GP-led care

or postal/telephone follow-up, p < 0.001).

Conclusion: Childhood cancer survivors are in favour of sustaining long-term follow-up care

within the existing consultant-led model but this is not feasible given the increasing num-

ber of survivors. In the future we therefore need to develop alternative services which will

provide the best medical care for each survivor’s needs.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction lated late effects (second malignancies, late mortality, and
Advances in treatment of childhood cancer have resulted in

5-year survival rates above 75%.1–3 However, treatment-re-
er Ltd. All rights reserved
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endocrine, pulmonary and psycho-social problems) affect

approximately two-third of the survivors.4–6 Given the rela-

tively high risk and broad spectrum of late effects, evi-
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dence-based guidelines to direct appropriate follow-up care

have been developed.7–10

The major goals of follow-up include detection and treat-

ment of late effects, health education, and provision of sup-

port and advice.9 As survivor numbers increase, indefinite

follow-up in paediatric clinics is both unfeasible and inappro-

priate. Consequently, a relatively simple three-level model of

risk stratification has been proposed.11 Where initial treat-

ment is limited to surgery or low-risk chemotherapy, postal

or telephone follow-up is recommended (level 1). Nurse or

GP-led follow-up is considered appropriate following chemo-

therapy and/or low-dose radiation (level 2), and medically

supervised follow-up is indicated following radiotherapy

(>24 Gy) or megatherapy (high-dose chemotherapy; level 3).

The system should be flexible allowing easy transition be-

tween levels according to individual need.12

Missing from this risk stratification approach is any recog-

nition of individual views about long-term follow-up.10,13 Sur-

vivors differ in their expectations, with some wanting

information about late effects and treatment, while others

come simply for reassurance.14 In addition to the physical late

effects associated with treatment, survivors may experience

psychological distress for many years.15–18 Post-traumatic

stress disorder and suicidal tendencies occur in approxi-

mately 10%.19,20 Thus, it is important to offer a broad range

of services that take account of survivors’ views and circum-

stances.13,14,21,22 Furthermore, previous work suggests that

survivors differ in their expectations regarding clinical (identi-

fication and treatment of medical problems) or supportive care

(information about social or health issues) when attending fol-

low-up.23 Survivors also differ in their understanding of their

vulnerability for future late effects,23 which may influence

their view about and preferences for follow-up. Consequently,

changes to organisation of care need to take account of the di-

verse physical and psychological late effects that can occur,

and survivors’ expectations about the kind of care they want.

The aims of this study were therefore to inform provision

of care by determining the follow-up needs of a cohort of sur-

vivors. Specifically, we aimed to describe:

(1) Self-rated quality of life (QOL) [physical (physical compo-

nent score [PCS]) and mental (mental component score

[MCS])24], self-reported late effects and perceived future

vulnerability to late effects among a cohort of survivors.

(2) Expectations before a follow-up appointment, subse-

quent satisfaction with the appointment and prefer-

ences for different models of care.

(3) Differences between survivors in QOL, perceived late

effects, perceived vulnerability for late effects, expecta-

tions regarding follow-up, information needs (topics

they want to discuss before the appointment and those

discussed) and preferences for different models of care

depending on risk stratification.11
2. Patients and methods

2.1. Participants

A cohort of young adults treated for childhood cancer was re-

cruited from the Late Effects Clinic in Sheffield, UK. This is a
consultant-led clinic with input from a paediatric oncologist,

endocrinologist and late effects specialist nurse.25 A repro-

ductive specialist and psychiatric support are available if

needed. Prior establishment of this clinic facilitated identifi-

cation of eligible survivors. Eligibility criteria were age (18–

45 years at the time of survey), diagnosis of any childhood

cancer (<16 years of age), >5 years since diagnosis and cur-

rently registered in the Late Effects Clinic. Exclusion criteria

were palliative care (prognosis <6 months), and insufficient

fluency in English to provide written consent.

2.2. Procedure

Eligible patients were identified from hospital databases and

clinic lists between December 2006 and January 2008 (Fig. 1).

Those attending hospital follow-up during this period were

contacted by post approximately one week before appoint-

ments (Time 1) and sent information about the study, consent

form and questionnaire (T1 questionnaire) and asked to com-

plete these prior to follow-up. On leaving the clinic (Time 2),

survivors were given a second questionnaire to be completed

at home (T2 questionnaire). Eligible survivors not attending

routine follow-up during the study period were sent an infor-

mation sheet, consent form and abridged questionnaire

which did not include questions about the follow-up appoint-

ment by post. Questionnaires completed at home were re-

turned in freepost envelopes. The study was approved by

the South Sheffield Ethics Committee and all survivors gave

written consent.

2.3. Measures

2.3.1. T1 (questionnaire before appointment)

• Demographic information: Chronological age and gender.

• Health-related quality of life: The SF-12v2 assesses eight

domains of QOL which can be combined to two summary

scores: PCS and MCS. Excellent reliability and validity have

been established.24

• Late effects and vulnerability23: Eighteen cancer-related health

problems were listed (Fig. 2). Ratings of perceived vulnera-

bility were made on five-point scales (1 ‘very unlikely’ to 5

‘very likely’) or ‘I already have this problem’. Two scores

were calculated: total number of late effects (0–18) and vul-

nerability (range 1–5) where higher scores indicate greater

perceived vulnerability.

• Expectations regarding follow-up: Survivors rated the impor-

tance1–5 of different reasons for attending follow-up (nine

items). Previous factor analysis23 revealed two scales: sup-

portive care (receive psychological support, get advice about

everyday things, talk to staff who understand what I have

been through, get advice about how to keep healthy) and

clinical care (get reassurance about my health, get advice

about late effects, get the best medical care, check cancer

has not come back). One additional item (help clinic staff

learn more about late effects of cancer and treatment) did

not load on any of the two scales.23

• Topics for discussion: Survivors were asked to indicate what

they wanted to discuss at their next appointment from a

list of 10 topics (1 strongly disagree–5 strongly agree; Fig. 3).



141 (100.0%) eligible survivors contacted

93 (66.0%)
scheduled for 

follow-up 
appointment

48 (34.0%)
without scheduled

appointment

72 (51.1%)
completed 

time 1 clinic 
questionnaire

21 (14.9%)

non-responders
8 (5.7%)

non-responders

40 (28.4%)
completed 

abridged postal 
questionnaire

45 (31.9%)
completed 

time 2 postal 
questionnaire

27 (19.1%)

non-responders

112 (79.4%)
overall response 

rate

Fig. 1 – Participation in study.

Fig. 2 – Proportion of survivors reporting different late effects.

1618 E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 1 6 1 6 – 1 6 2 3
• Helpfulness of additional follow-up services: Survivors were

asked to rate the helpfulness (1 ‘not at all helpful’ to 5 ‘very

helpful’) of additional services (support groups, profes-
sional counselling, nutritional information, employment/

career support). An alternative response was provided: I

already use this service.



Fig. 3 – Frequency of topics survivors wanted to and did discuss at the clinic appointment.
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2.3.2. T2 (questionnaire after appointment)

• Information about appointment: Survivors were asked how

long they waited before the appointment, length of time

with the doctor and if they had a physical examination

(yes/no).

• Topics discussed: Survivors were asked which of the topics

listed in the T1 questionnaire were discussed.

• Satisfaction: This questionnaire was developed to assess

outpatient satisfaction in an oncology population.26 Survi-

vors rated 29 statements (1 ‘strongly agree’ to 4 ‘strongly

disagree’; e.g. the doctor seemed to brush off my questions;

I feel the doctor was being honest with me). After reverse

coding certain items higher values indicated more

satisfaction.

• Preferences for follow-up: Four models of care were described

(postal/telephone follow-up, GP-led follow-up, nurse-led

follow-up and consultant-led follow-up).11 Four statements

were presented with each description (e.g. ‘I think this type

of care would be suitable for me’, ‘I would not be happy

with this type of care’). Survivors were asked to rate their

agreement with each statement on five-point scales

(1‘strongly disagree’ to 5 ‘strongly agree’).

Those who did not attend during the study period completed:

Demographic information, health-related quality of life, late

effects and vulnerability, expectations regarding follow-up

and preferences for follow-up.

Medical information: The following information was ex-

tracted from medical records: diagnosis based on the Inter-

national Classification of Childhood Cancer (ICCC-327), age

at diagnosis, date of diagnosis and time since diagnosis.

Based on anonymised treatment summaries, risk stratifica-

tion11 was coded by two independent coders. Agreement be-

tween the two coders was excellent (96.5%; j = 0.93;

p < 0.001).
2.4. Statistical analyses

Analyses were performed with SPSS 11 for Macintosh. Scales

were scored according to manuals or published papers. Factor

analysis of the expectations scale confirmed the original two-

factor solution (Cronbach’s alpha in our study: supportive care

a = 0.84, clinical care a = 0.71). Factor analysis of the satisfaction

scale26 produced a one-factor solution with excellent internal

reliability (a = 0.95). Internal reliability for the preferences for fol-

low-up was good: postal/telephone follow-up a = 0.85, GP-led

a = 0.89, nurse-led follow-up a = 0.88, consultant-led follow-

up a = 0.81. Topics for discussion were recoded into ‘want to dis-

cuss’: 4 agree and 5 strongly agree, and ‘not want to discuss’: 1

strongly disagree–3 neither disagree nor agree.

For the SF-12, we determined differences between our

sample and population norms using paired sample t-tests to

compare each survivor with his/her age- and gender-matched

norm score. t-Tests and correlations were used to determine

associations with expectations regarding follow-up. Statistically

significant variables were included in a multivariable regres-

sion analysis to predict expectations regarding follow-up. t-Tests

and v2-tests were used to determine differences between sur-

vivors with different risk stratification. Power to detect a

small effect of r = 0.4 with p = 0.001 was 0.87.
3. Results

3.1. Sample

There were 141 survivors (67 (47.5%) men) who fulfilled the

eligibility criteria during the study period (Fig. 1). Ninety-three

of these (66.0%) had a follow-up appointment within the

study duration, 72 (51.1%) completed a T1 questionnaire and

45 (31.9%) completed the T2 questionnaire. Of 48 survivors

who had no scheduled appointment during the study period,

40 (28.4%) returned questionnaires by post. Thus 112 ques-

tionnaires (49 men, 43.8%) were completed (overall response



1620 E U R O P E A N J O U R N A L O F C A N C E R 4 5 ( 2 0 0 9 ) 1 6 1 6 – 1 6 2 3
rate was 79.4%). Details of the sample are summarised in

Table 1. There were no differences between responders and

non-responders in gender, chronological age or age at

diagnosis.

3.2. Aim 1: Self-rated QOL (PCS and MCS), late effects and
perceived future vulnerability to late effects

Survivors’ PCS (mean = 53.0; 95% confidence interval (CI):

51.5–54.5; p = 0.827) and MCS (mean = 47.3, 95% CI: 45.1–49.5;

p = 0.664) were comparable with United States (US) population

norms.24 There was no association with age, but women had

lower MCSs (mean = 44.6; 95% CI: 41.5–47.8) than men

(mean = 50.7; 95% CI: 48.2–53.3; p = 0.006). 55.5% of survivors

reported at least one late effect (95% CI: 46.2–64.8) and 30.0%

(95% CI: 21.4–38.6) reported two or more late effects. Women

(mean = 1.86; 95% CI: 1.39–2.33) reported more late effects

than men (mean = 1.02; 95% CI: 0.42–1.61; p = 0.039). Older sur-

vivors also reported more late effects (r = 0.20; p = 0.035). The

most common late effects were difficulty having children, and

damage to testes/ovaries (Fig. 2). Perceived vulnerability to fu-

ture late effects (mean = 2.61; 95% CI: 1.28–3.94) was not asso-

ciated with gender (p = 0.562) or age (p = 0.957).

3.3. Aim 2: Expectations prior to a follow-up appointment
and satisfaction afterwards

Survivors rated clinical care (N = 112; mean = 4.55; 95% CI:

4.46–4.64) more highly than supportive care (N = 112;

mean = 3.63; 95% CI: 3.47–3.78; p < 0.001) for attending fol-

low-up. Women rated supportive care as more important

(mean = 3.80; 95% CI: 3.59–4.01) than men (mean = 3.40; 95%
Table 1 – Sample description.

N

Total 112

Questionnaire completed

Follow-up attender 72

No scheduled appointment 40

Gender

Male 49

Female 63

Diagnosis

Leukaemias 44

Lymphomas 21

CNS tumours 14

Other solid tumours 33

Risk stratificationa

Level 1 1

Level 2 60

Level 3 51

Mean

Age at time of the study 28.2

Age at diagnosis 7.0

Time since diagnosis 21.3

CNS: central nervous system, SD: standard deviation, min: minimum va

a Risk stratification according to Ref. [11].
CI: 3.17–3.63; p = 0.014). Survivors who reported more late ef-

fects (r = 0.20; p = 0.040), higher future vulnerability (r = 0.49;

p < 0.001) and lower MCS (r = –0.27; p = 0.005) rated supportive

care as more important than survivors with fewer late effects,

lower vulnerability and higher MCS. Clinical care was only

associated with lower PCS (r = –0.20; p = 0.042). There was no

association between risk stratification, age at diagnosis or

time since diagnosis and clinical or supportive care. In the mul-

tivariable regression for supportive care only self-reported vul-

nerability remained statistically significant (p < 0.001, Table 2).

At the clinic, most survivors wanted to discuss their cur-

rent health (65/71; 91.5%), and late effects (60/70; 85.7%). Cur-

rent health (39/44; 88.6%) was also the topic most frequently

discussed during appointments. For other topics there was

less agreement between what survivors’ intended to discuss

and what they did discuss (Fig. 3). The mean number of topics

survivors wanted to discuss was 4.66 (95% CI: 4.09–5.23), but

fewer were discussed (M = 3.98 (95% CI: 3.39–4.57; t = 1.83;

p = 0.074)).

Mean satisfaction with the last appointment was 3.26 (95%

CI: 3.12–3.40; N = 45). There was no difference between men

and women (p = 0.183) and no association with age (r = 0.05;

p = 0.766), but survivors were more satisfied if they discussed

topics that they wanted to discuss (r = 0.46; p = 0.002). Satis-

faction was not associated with the time spent waiting before

the appointment (r = –0.02; p = 0.911), duration of appoint-

ment (r = –0.27; p = 0.067) whether or not there was a physical

examination (p = 0.252) or with either clinical (p = 0.983) or sup-

portive care (p = 0.059).

Survivors rated consultant-led follow-up higher

(mean = 4.06; 95% CI: 3.91–4.22; N = 85; p < 0.001) than nurse-

led (mean = 3.30; 95% CI: 3.11–3.49), GP-led (mean = 2.68; 95%
%

100.0

35.7

64.3

43.8

56.3

39.3

18.8

12.5

29.5

0.9

53.6

45.5

SD Min Max

7.0 18.1 45.1

4.5 0.1 16.0

7.9 5.9 36.1

lue, and max: maximum value.



Table 2 – Multivariable regression analyses showing
characteristics associated with supportive reasons for
care.

Standardised b p

Gender 0.16 0.082

Mean vulnerability for late effects 0.35 <0.001

Total number of reported late effects 0.10 0.252

MCS –0.12 0.205

Adjusted r2 = 0.201, F = 7.62; p < 0.001.
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CI: 2.45–2.91) and postal/telephone care (mean = 2.69; 95% CI:

2.47–2.91). Forty-four (51.8%) rated consultant-led care high-

est and 25 (29.4%) rated all four models as equally preferable.

Survivors were positive about the helpfulness of additional

services [nutritional information (mean = 3.4, 95% CI: 3.0–

3.7; N = 68), professional counselling (mean = 3.1, 95% CI 2.8–

3.4), advice on employment or careers (mean = 3.1, 95% CI

2.7–3.4) and support groups (mean = 3.0, 95% CI 2.7–3.3)].

One survivor had received professional counselling previ-

ously and another received vocational guidance.

3.4. Aim 3: Differences related to risk stratification

Survivors were coded to the following risk levels: level 1

(N = 1), level 2 (N = 60; 53.6%) and level 3 (N = 51; 45.5%). Sub-

sequent analyses are based on the 111 survivors coded to lev-

els 2 and 3 only. There were no differences between these

groups in terms of gender (v2 = 0.82; p = 0.664), but level 3 sur-

vivors were older, longer since diagnosis, reported more late

effects and a higher vulnerability for future late effects (Table

3). There was no association between risk stratification and

MCS, PCS, expectations about follow-up or topics discussed.

Regardless of level, survivors did not differ in preference for dif-

ferent models of follow-up care. Both groups rated the familiar

model of consultant-led care higher than other models. Level

2 survivors valued support groups higher (mean = 3.3, 95% CI:

2.9–3.8) than level 3 survivors (mean = 2.7, 95% CI: 2.3–3.1;

p = 0.038), but there was no difference regarding other addi-

tional services.
Table 3 – t-Tests showing differences between survivors of dif

N Lev

Mean

Pearson characteristics

Age at study (years) 60 26.4

Time since diagnosis (years) 60 19.4

Age at diagnosis (years) 60 6.9

Late effects

Vulnerability for late effects (range 1–5) 58 2.5

Number of self-reported late effects (range 0–18) 59 1.1

Acceptability of follow-up care models (range 1–5)

Telephone follow-up 46 2.8

GP follow-up 46 2.8

Nurse follow-up 46 3.3

Clinic follow-up 46 4.0
4. Discussion

We aimed to provide an overview of the physical and mental

health of childhood cancer survivors and their views about

follow-up care in order to inform discussions about provision

of appropriate care for this group. Our cohort reported good

PCS and MCS, comparable with a general population, though

women had lower MCS than men. The number of self-re-

ported late effects was similar to numbers reported in the

Childhood Cancer Survivor Study.5 The cohort was relatively

young (mean age = 28.2 years) and consequently the inci-

dence of late effects (such as infertility) may increase in the

future. As in other studies, women reported more late effects

than men.5 The diverse nature of late effects suggests that

multi-disciplinary care should be an integral part of any mod-

el of follow-up care.

Survivors rated clinical reasons for attending the clinic

more highly than supportive reasons, suggesting they expect

to be informed about the disease and its consequences rather

than discuss social or family issues. Those with worse PCS

tended to value clinical care as especially important. Supportive

care was rated as more important to those individuals with

worse MCS and those more concerned about future late ef-

fects. Thus, survivors’ perceptions of their current and future

problems may contribute to their preferences for different

kinds of information. Routine assessment of these variables

may be useful to guide the kind of care offered to survivors.

At the same time, these results suggest that there is a need

for a range of support services to be available at late effects

clinics.

Survivors wanted to discuss a broad range of topics but re-

ported that only some of these were discussed during the

appointment. While most wanted to discuss ‘current health’,

‘medication’ and ‘late effects’ were also of general concern,

but less frequently discussed. Satisfaction with the appoint-

ment was higher if preferred topics were discussed. In con-

trast with other studies23 satisfaction was not associated

with clinical reasons, length of waiting time, duration of

appointment or gender. Our data suggest that discussion of

important topics during the appointment may contribute sig-

nificantly to survivor satisfaction. Survivors valued the famil-
ferent risk stratification (level 2 versus level 3).

el 2 N Level 3 t p

95% CI Mean 95% CI

24.8–28.0 51 30.5 28.5–32.5 –3.25 0.002

17.4–21.4 51 23.8 21.6–26.0 –3.02 0.003

5.7–8.1 51 6.9 5.7–8.1 0.03 0.979

2.3–2.7 50 2.8 2.6–2.9 –2.00 0.048

0.6–1.5 50 2.1 1.4–2.7 –2.54 0.012

2.5–3.1 38 2.6 2.3–2.9 0.80 0.425

2.5–3.2 39 2.5 2.2–2.8 1.50 0.137

3.1–3.6 39 3.3 3.0–3.6 0.17 0.864

3.7–4.2 39 4.2 4.0–4.4 –1.54 0.128
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iar consultant-led model highly, though they were open to

alternative models of care.

No major differences between survivors depending on risk

stratification were identified. This may largely reflect current

practice whereby the majority of survivors (levels 2 and 3) are

assigned to consultant-led care. They are not offered, or likely

to be aware that alternative models of care are possible. Sat-

isfaction with consultant-led care is high, and influences

expectations about future care. However, consultant-led care

may not be routinely necessary for all survivors (especially

levels 1 and 2 survivors). The consultant-led model is expen-

sive and lacks the structure to offer the supportive care antic-

ipated by some survivors. Integrative multi-disciplinary

collaboration may help to offer comprehensive care to survi-

vors of all risk levels.

Our study suggests that many survivors receive more in-

tense follow-up than necessary given their risk stratification.

However, follow-up seems to be dependent on local resources

and expertise. The US childhood cancer survivor study re-

ported that less than 50% of survivors had cancer-related vis-

its to the health care system, with decreasing visits longer

since diagnosis and treatment.28 In the United Kingdom

(UK), over 40% of specialists discharge their patients after

5 years of event-free survival and only 35% of patients remain

in long-term hospital follow-up.29 Recommendations of na-

tional guidelines7–9 need to be implemented to avoid any

emerging ‘postcode lottery’. Successful transition to adult

care or specialised long-term clinics taking into account the

views and expectations of survivors is thus essential for all

survivors, independent of their risk.

In accordance with other UK studies, survivors in our study

reported good MCS.30 However, these results are based on a

relatively blunt measure.24,31 Evidence from other studies sug-

gests that a significant subgroup reports psychological dis-

tress, educational and employment problems, or lower

marriage rates.18,32,33 More information is needed regarding

social/psychological consequences and their impact on long-

term adjustment. Such information is relatively simple to col-

lect at the clinics and should be a routine part of patient care.34

A major strength of the study is the high response rate

(>79% contacted survivors). Limitations include the fact that

only those receiving consultant-led follow-up care were in-

cluded. We were unable to trace those who had been dis-

charged from care or had defaulted. As in other work,12

there were few level 1 survivors, suggesting they had been

discharged previously. Generalisation to other survivor popu-

lations is limited especially to those not regularly attending

follow-up. We could not verify the number or type of self-re-

ported late effects from clinic records since these are not reli-

ably recorded. In the absence of UK data, we used US norms

to compare PCS and MCS of our sample against population

norms.

Our work contributes to current debates about how to im-

prove outcomes in children and young people with cancer.35

Given that late effects can occur decades after initial treat-

ment, it is important to involve those who no longer attend

clinic follow-up, either because they have been officially dis-

charged or because they choose not to attend. In order to re-

tain those survivors in long-term follow-up, it is necessary to

take account of both their medical and psycho-social needs,
rather than impose a traditional model of care. Health profes-

sionals need to explain the importance of follow-up in order

to keep their patient population motivated to attend.

5. Conclusion

Childhood cancer survivors who are still in active follow-up

value clinical care and consultant-led follow-up regardless

of their risk stratification. The current emphasis in follow-

up for clinical care needs to be supplemented by greater

awareness of psycho-social problems. Sustaining long-term

follow-up care within the existing consultant-led model is

highly rated by childhood cancer survivors but is not feasible

given the increasing number of survivors. In the future we

therefore need to develop alternative services and focus on

feasible transition to other services to provide the best medi-

cal and psycho-social care for each survivor’s needs.
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