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Abstract
Purpose Understanding the quality of life (QoL) of cancer
survivors is relevant to both clinical practice and health care
policy. The current study compared the QoL profile in this
specific population with that of a normative sample for the
general population, as well as with those of both healthy and
oncological patients normative sub-samples. In addition, as-
sociations between the obtained QoL profile and the main
socio-demographic and clinical characteristics of the sample
were examined.
Methods Three hundred and ninety-two adult long-term can-
cer survivors (i.e., people 5 + years from their cancer diagnosis
who were free from it and its treatments) were enrolled during
follow-up visits and compiled the Short Form 36 Health
Survey.
Results In comparison with the normative data for the adult
general population, the present sample showed lower scores in
Physical functioning, Role-physical limitation, and Role-
emotional limitations (all differences were both statistically
and clinically significant); the difference in Vitality was only
statistically significant. In all eight SF-36 scales, scores of the

present sample were clinically and statistically lower than
those of the normative healthy subsample, whereas they were
statistically and clinically higher than those of normative sub-
sample which had experienced cancer, except for Role-
physical limitation. The QoL profile was associated with gen-
der (p = 0.002), age (p = 0.001), education (p < 0.001), occu-
pational status (p < 0.001), and the presence of other health
issues (p < 0.001).
Conclusion These data support the utility of rehabilitative
programs which integrate both healthcare and social interven-
tions. In addition, they encourage the monitoring of the health
status of this specific population, within a broad frame which
simultaneously takes into consideration health and QoL.

Keywords Cancer survivorship . Health status . Neoplasm .

Oncology . Quality of life .Well-being

Introduction

Cancer survivors are an increasing population which was only
recently targeted by both clinicians and researchers, consequent-
ly, information on health and quality of life (QoL) of it is useful.
In particular, more details on this topic are relevant to daily clin-
ical practice, since they help to support individual patients, as
well as health care policies, since they provide important infor-
mation for the organization of services tailored on user needs.

In 2015, Annunziata et al. [1] assessed QoL (physical and
mental functioning) of cancer survivors who have been free
from the disease and its treatments for at least 5 years (i.e.,
long-term cancer survivors), demonstrating that in terms of
QoL, long-term cancer survivors were different from both can-
cer patients and the general population. More specifically, they
found that the average scores of physical and mental function-
ing were higher in their sample of long-term cancer survivors

Maria Antonietta Annunziata and Barbara Muzzatti contributed to the
manuscript in equal part, thus they share first co-authorship.

* Maria Antonietta Annunziata
annunziata@cro.it

1 Centro di Riferimento Oncologico, IRCCS Istituto Nazionale
Tumori, Via F. Gallini, 2, 33081 Aviano, PN, Italy

2 Humanitas Mater Domini, Castellanza, Italy
3 Rete Assistenza Oncologica, Siracusa, Italy
4 Humanitas Centro Catanese di Oncologia, Catania, Italy
5 Humanitas Cancer Center, Rozzano, Italy

Support Care Cancer (2018) 26:651–656
DOI 10.1007/s00520-017-3880-8

mailto:annunziata@cro.it
http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-017-3880-8&domain=pdf


than those of cancer patients, but lower than those of the general
population. Although these results sound interesting, further
data are necessary to strengthen their clinical implications
(i.e., to support the relevance and the rationality of clinical
programs and services specifically dedicated to this popula-
tion). In particular, since QoL is a multidimensional construct
[2], usingmore comprehensivemeasures of QoL could bemore
informative and could help in better depicting both the health
and functioning of this population. The literature provides ev-
idence that being a cancer survivor very often means having to
face late-presenting and/or long-term effects, both psychosocial
and physical, that can impact different QoL domains years after
treatment ends. Musculoskeletal problems, pain, sexual dys-
function, fatigue, anxiety, depressive symptoms, and cognitive
limitations are some of the effects which can be found during
treatment, and which can also affect long-term cancer survivor-
ship [3–6]. More specific long-term effects such as relapses,
iatrogenic tumors, fear of cancer recurrence, and limitations in
restarting one’s pre-illness functioning, are frequently de-
nounced by survivors [3–5].

This study expanded knowledge on the QoL in long-term
cancer survivors bymeans of a cross-sectional survey utilizing
a multidimensional validated questionnaire (the SF-36) com-
monly used in different clinical settings as well as for general
populations. In particular, it aims to compare QoL profile in
this specific population with that of a normative sample for the
general population, as well as with those of both healthy and
oncological patients normative sub-samples. A further study’s
aim was to explore associations between the obtained QoL
profile and the main socio-demographic and clinical charac-
teristics of the sample.

Methods

Participants

The research involved long-term cancer survivors, i.e., people
5 + years from their cancer diagnosis who were free from can-
cer and its treatments. Besides being a long-term cancer survi-
vor, participants also had to meet the following inclusion
criteria: age ≥ 18 years, a good understanding of the Italian
language, and provided informed consent. Prior mental disor-
ders and physical or sensory disabilities that would affect the
ability to fill out the forms were exclusion criteria for this study.

Less than 10% of approached eligible participants declined
their participation.

Materials and procedure

All participants completed the Short Form 36 Health Survey
Questionnaire (SF-36, [7]) and a form to collect socio-
demographic and clinical data.

The SF-36 [7] is a self-report questionnaire which has been
widely used with different populations (both healthy and clin-
ical) for assessing QoL. It consists of 36 items providing eight
different QoL indices: Physical functioning, Role-physical
limitation, Bodily pain, General health, Vitality, Social func-
tioning, Role-emotional limitations, and Mental health. Each
index is ranged from 0 to 100 where higher scores correspond
to better functioning in that domain. Reliability (internal con-
sistency and temporal stability) of each SF-36 sub-scale was
found to be adequate across different studies [7, 8]. Apolone
et al. [8] provided both validation and norms (based on a
sample representative of the Italian adult population) for the
Italian version.

The socio-demographic and clinical data form allowed for
the collection of information on gender, age, education, mar-
ital status, occupational status, cancer type, length of survivor-
ship, and presence of other (than cancer) health problems.

Eligible participants were approached by a psychologist
during follow-up visits. After explaining the purposes and
methods of the research and answering all questions, signed
informed consent was obtained. Participants received a survey
booklet and a pre-paid envelope to return it. They were
instructed to fill out materials at home and to return them by
mail within 3weeks. A reminder phone call wasmade 4weeks
after the mailing date to participants who had not returned the
survey materials.

This study received the approval of the qualified
Independent Ethics Committee.

Statistical analysis

Descriptive statistics for the eight sub-scales included in the
SF-36 was calculated.

Three series of eight One-Sample t test were performed to
compare QoL scores with Italian norm mean values reported
for the general population (N = 2031), healthy participants
(N = 608), and cancer patients (N = 34) [8].

To test the association between QoL domains and the
socio-demographic and clinical characteristics—gender, age
(< 50, 50–59, 60–69, 70 + years), education (compulsory vs.
post-compulsory), work (gainfully employed or not), relation-
ship status (partnered or not), cancer type (breast, colon-rec-
tum, lymphoma, uro-genital, and other cancers), length of
survivorship (5–9 vs. 10 + years), and other reported health
issues (yes or. no)—a series of eight multivariate analysis of
variance (MANOVA) was performed. When a factor was sta-
tistically significant (principal effect), ANOVAs (one for each
QoL domain) were performed.

In all analyses, p < 0.05 (two-tailed) was considered to be
statistically significant. Bonferroni’s correction was used,
where appropriate, to avoid errors due to multiple compari-
sons. Regarding clinical and social significance, on a scale of
0–100, a difference of 5 units was considered significant [8].
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All statistical analyses were carried out using SPSS soft-
ware, Version 20 (SPSS Inc., Chicago, Ill.).

Sample size

The Italian SF-36 manual [8] establishes the sample necessary
to individuate a five-point difference between the average of a
group and reference norm which is between 104 (for Mental
health scale) and 366 (for Role-physical limitation), consider-
ing alpha = 0.05 and power = 80% and applying a two-tailed t
test.

Results

Sample socio-demographic and clinical characteristics

Out of the 408 eligible participants, 16 were dropped from
the study since they provided an incomplete SF-36 ques-
tionnaire. Consequently, the final sample comprised 392
participants, 77.6% of whom were female. The median
age was 60 years (range 28–88), and 47.2% of the sample
had a post-compulsory education (i.e., had attended school
for more than 8 years). The majority of participants in the
sample had a non-employed status of retired, homemaker,
or unemployed (67.3%) and had a stable emotional rela-
tionship, noted as married or cohabiting (64.4%). In terms
of clinical data, the most common cancer diagnosis was
breast cancer (61.2%), followed by lymphoma (16.8%),
colorectal cancer (7.1%), and genito-urinary cancer
(5.4%), whereas the remaining 9.4% of the sample was
diagnosed with other cancer types. The median survivor-
ship was 10 years (range 5–33), and 43.1% of the sample
was reported as other (than cancer) health issues.

Comparisons with normative data from Italian general
population

Table 1 shows average and standard deviations for the
eight SF-36 subscales; it also shows the difference from
the norm represented by adult Italian general population.
As can be observed from the table with respect to the
norm, the sample presented lower scores in Physical func-
tioning, Role-physical limitation, Vitality, and Role-
emotional limitations subscales. All differences were sta-
tistically and clinically significant apart from data on
Vitality, which was statistically but not clinically signifi-
cant. Differences from norm for Bodily pain, General
health, Social functioning, and Mental health subscales
were not significant.

Comparisons with Italian normative data from both
healthy and oncological populations

Table 2 reports average and standard deviations for the eight
SF-36 subscales; it also reports the average differences with
respect to Italian norm both for the subsample which declared
to be healthy and to the one with oncological experience.

For all eight SF-36 sub scales, the average differences be-
tween the present sample and healthy subsample were statis-
tically and clinically significant, and reported a worse quality
of life in the present sample with respect to reference data in
all eight of the investigated domains.

Instead, in comparison with the oncological subsample
normative data, the scores of the present samples were higher
(both statistically and clinically significant) in all domains
investigated except for Role-physical limitation.

Association between QoL domains
and socio-demographic and clinical characteristics

A series of eight MANOVAs have been conducted to verify the
association of each registered socio-demographic and clinical
characteristic with the QoL domains together. In particular, gen-
der (p = 0.002), age (p = 0.001), education (p < 0.001), occupa-
tional status (p < 0.001), and the presence of other health issues
(p < 0.001) were found to be statistically associated, whereas
relational status (p = 0.190), cancer type (p = 0.244), and length
of survivorship (p = 0.879) were not. Table 3 summarizes QoL
scores according to the significantly associated factors. In par-
ticular, females reported lower Physical functioning (p = 0.001),
higher Bodily pain (p < 0.001), lower Vitality (p = 0.001), and a
worseMental health (p = 0.002) thanmales (all these differences
were also clinically significant). In both Physical functioning
(p < 0.001) and Role-physical limitation (p = 0.003), there were
statistically significant differences according to age groups: in
fact in both domains, younger participants displayed higher

Table 1 SF-36 scores: comparisons with normative data for Italian
general population [8]

M SD Mean difference p

PF 78.19 23.84 − 6.27 < 0.001

RP 66.52 41.20 − 11.69 < 0.001

BP 70.52 26.85 − 3.15 0.021

GH 62.09 22.91 − 3.13 0.007

VT 58.47 19.11 − 3.42 < 0.001

SF 75.18 22.30 − 2.25 0.046

RE 69.00 38.97 − 7.16 < 0.001

MH 68.96 17.54 2.37 0.008

PF Physical functioning,RPRole-physical limitation,BPBodily pain,GH
General health, VT Vitality, SF Social functioning, RE Role-emotional
limitations, MHMental health
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scores than the oldest sub-sample (p < 0.001; clinically signifi-
cant differences). In comparison with their counterparts
(p < 0.001; clinically significant differences), more educated
participants reported higher Physical functioning, less Role-
physical limitation, less Bodily pain, and better General health.
Employed participants reported a higher Physical functioning
(p < 0.001), less Role-physical (p < 0.001) and Emotional-role

(p < 0.001) limitations, less Bodily pain (p < 0.001), and a better
General health (p = 0.002) than non-employed participants (all
these differences were clinically significant). Finally, partici-
pants declaring no other health issues reported a higher
Physical (p < 0.001) and Social (p < 0.001) functioning, less
Role-physical (p < 0.001) and Role-emotional (p = 0.004) lim-
itations, less Bodily pain (p < 0.001), a higher General health

Table 3 QoL profile (as displayed by SF-36) according to the associated socio-demographic/clinical characteristics (means and [standard deviations])

N PF RP BP GH VT SF RE MH

Gender

Male 88 85.68 (19.45) 76.42 (36.62) 81.25 (24.67) 67.76 (22.04) 64.60 (18.53) 80.03 (20.58) 76.02 (36.15) 74.14 (14.43)

Female 304 76.02 (24.58) 63.65 (42.05) 67.41 (26.70) 60.45 (22.93) 56.70 (18.94) 73.77 (22.61) 66.96 (39.57) 67.46 (18.09)

p 0.001 0.010 0.000 0.008 0.001 0.020 0.055 0.002

Age (years)

< 50 83 86.08 (20.26) 80.12 (34.43) 75.76 (26.83) 66.22 (20.52) 59.16 (19.94) 73.36 (24.32) 75.35 (34.65) 66.51 (17.40)

50–59 111 79.73 (22.44) 67.57 (39.54) 70.95 (26.79) 62.49 (24.33) 59.10 (19.26) 77.03 (22.33) 68.93 (38.90) 69.33 (18.56)

60–69 114 77.72 (22.16) 63.38 (42.36) 67.11 (26.78) 62.44 (21.42) 59.32 (18.37) 76.75 (20.11) 69.46 (38.86) 71.12 (15.69)

70 + 81 69.57 (28.09) 57.10 (44.59) 70.67 (26.27) 57.37 (24.47) 56.42 (19.22) 73.23 (22.89) 63.27 (42.72) 68.15 (18.76)

p 0.000 0.003 0.170 0.101 0.716 0.480 0.266 0.313

Education (years)

< 9 205 73.15 (24.82) 56.95 (42.84) 65.15 (27.11) 58.18 (23.49) 56.62 (19.59) 74.17 (21.24) 65.06 (39.56) 69.54 (17.81)

9 + 183 83.66 (21.64) 76.91 (36.73) 76.14 (25.52) 66.32 (21.61) 60.33 (18.41) 76.11 (23.64) 73.10 (38.08) 68.09 (17.33)

p 0.000 0.000 0.000 0.000 0.056 0.393 0.043 0.417

Occupational status

Employed 124 85.93 (19.70) 85.08 (29.72) 76.94 (24.79) 66.96 (22.69) 61.53 (18.99) 78.58 (23.08) 81.60 (31.43) 70.23 (16.86)

Non-employed 255 73.98 (24.87) 56.76 (43.20) 66.57 (27.31) 59.20 (22.57) 56.87 (18.78) 73.45 (21.61) 61.69 (41.00) 68.25 (18.16)

p 0.000 0.000 0.000 0.002 0.024 0.035 0.000 0.310

Presence of other health issues

Yes 169 71.15 (26.02) 55.77 (43.39) 60.91 (26.92) 54.00 (23.92) 52.41 (19.21) 68.63 (26.00) 62.57 (40.51) 66.46 (18.73)

No 223 83.52 (20.56) 74.66 (37.56) 77.80 (24.46) 68.22 (20.10) 63.07 (17.74) 80.14 (17.53) 73.87 (37.11) 70.85 (16.37)

p 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.014

PF Physical functioning, RP Role-physical limitation, BP Bodily pain, GH General health, VT Vitality, SF Social functioning, RE Role-emotional
limitations, MHMental health

Table 2 SF-36 scores (means
and [standard deviations]):
comparisons with normative data
for both Italian healthy subsample
and Italian cancer patients
subsample [8]

Italian healthy population Italian cancer patients

M SD Mean difference p Mean difference p

PF 78.19 23.84 − 19.11 < 0.001 17.59 < 0.001

RP 66.52 41.20 − 27.78 < 0.001 4.12 0.049

BP 70.52 26.85 − 18.68 < 0.001 13.52 < 0.001

GH 62.09 22.91 − 18.11 < 0.001 17.19 < 0.001

VT 58.47 19.11 − 13.73 < 0.001 10.17 < 0.001

SF 75.18 22.30 − 11.22 < 0.001 11.08 < 0.001

RE 69.00 38.97 − 19.00 < 0.001 10.40 < 0.001

MH 68.96 17.54 − 6.84 < 0.001 19.06 < 0.001

PF Physical functioning, RP Role-physical limitation, BP Bodily pain,GHGeneral health, VTVitality, SF Social
functioning, RE Role-emotional limitations, MHMental health
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(p < 0.001), andmore Vitality (p < 0.001) than their counterparts
(all these differences were clinically significant).

Discussion

With respect to the general adult population, this sample
consists of 392 Italian adults who have obtained a diagnosis of
malignancy for at least 5 years and who are free of disease and
treatments, showed: worse Physical functioning; greater role
limitations, much due to physical and emotional problems; and
less Vitality (although in this case, the statistical significancewas
only and non-clinical). In other words, with a relevance that is
both clinical and social [8], the participants in this study reported
more limitations in the exercise of physical activity because of
their health (Physical functioning), greater difficulties (i.e., lim-
itations, reduction of dedicated time, and/or difficulties in the
implementation) with the work and/or other daily activities
due to both physical health (Role-physical limitation), and emo-
tional problems (Role-emotional limitation). However, people in
this sample did not diverge from the general population in terms
of intensity of physical pain and its interference in daily life
(Bodily pain); current health, resistance to disease, and vision
of health (General health); effects of both the physical health
because of emotional problems on social activities (Social func-
tioning); andMental health. In France, Klein et al. [9] compared
the quality of life measured by the SF36, the long-term cancer
survivors (their sample was, however, made up only of women
with a history of breast cancer) and controls (stratified for age
and place of residence, randomly selected from electoral rolls),
with poorer scores seen in the long-term cancer survivors in all
eight domains, except for Mental health. Furthermore, as in the
present study, the domains for which the mean differences were
clinically relevant were Physical functioning, Role-physical lim-
itation, and Role-emotional limitation. Worse SF-36 scores ex-
cept Bodily pain in a sample of UK cancer survivors (heteroge-
neous for cancer type and survivorship length) than in controls
from the general population (matched by gender and age) were
also found by Santin et al. [10]. Conversely, Helgeson and
Tomich [11] compared the SF-36 scores of 5 years disease-
free breast cancer survivors with those of age- and
neighborhood-matched controls and obtained statistically signif-
icant differences only in Physical functioning (lower in survivors
than controls) (see also [12]).

In addition to the comparison with the general population,
in the present study, comparison with standard data for healthy
adults and comparison with standard data for cancer patients
were carried out. Comparing with the norm on the subsample
is declared healthy adult (i.e., without self-reported medical
conditions) [8], the present sample showed clinically and so-
cially worse scores in all eight domains investigated. At the
same time, in comparison with the normative sub-sample,
made up of people who have or have had cancer or a

malignant tumor, the present sample showed better scores in
all of the investigated domains, except for Role-physical lim-
itation (not moving away, so from oncology normative group
for problems with the work and/or other daily activities due to
physical health). These data can be combined with those of
Heins et al. [13], who compared the QoL of a sample of cancer
survivor adults for at least 2 years after diagnosis with that of a
sample of chronic patients (for example suffering from diabe-
tes mellitus, asthma/COPD, ischemic heart disease, arthritis):
in the latter study, the average QOL of cancer survivors was
better than that of patients with chronic diseases, even after
controlling for gender, age, and time since diagnosis in all SF-
36 domains, with the exception of Mental health. Taken to-
gether, the data of the current study deepen and specify the
information described above for a sample of Italian long-term
cancer survivors [1]. In addition, they expand the results of
these cross-sectional studies (e.g., [9–12, 14]) that show how
the quality of life of the survivor with more years of diagnosis
tends to approach that of the controls to a greater extent than is
the case for survivor in a smaller number of years from
diagnosis.

Finally, this study provides some useful information about
the role of some socio-demographic and clinical moderators of
the eight domains of QOL considered. In line with that which
has already been described in the literature [1, 15, 16], there
are gender differences. In the present study, women showed
worse Physical functioning, more Bodily pain, Vitality, and
worseMental health. The older subsample, compared to youn-
ger participants, displayed a worse Physical functioning and
more Role-physical limitations (see also [1, 17, 18]); both
findings can be interpreted in the light of the role played by
the primary aging process [19, 20]. Participants with better
education and still working participants have both showed
better Physical functioning, less Role limitations (due to phys-
ical or emotional problems), less Bodily pain, and better
General health with respect to their counterparts. These data
are not surprising; they expand and complement what was
found in previous studies [1, 15, 21, 22]. For example, in a
study involving 24,810 US adults with self-reported physician
diagnosis of cancer and 382,837 US adults with no cancer
history, Clarke et al. [22]showed how the non-working active
cancer subsample, compared to those who claimed not to be,
more often reported good or excellent health (although in a
smaller percentage than the controls without any experience of
cancer). Moreover, the percentage of functional limitations
reported among not employed survivors was almost twice that
of employed survivors, and more than twice that of not
employed persons without a cancer history. Finally, the same
study confirmed there was a positive association between ed-
ucation and health status. However, it should be mentioned as
other studies (for example [18]) showed that education was
not associated with QoL. Finally, as already described else-
where [1, 12, 15, 17, 18, 23, 24], those who reported having
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other health problems showed a worse quality of life in all
domains considered (except in Mental health, in the present
study).

The main limitation of the current study consists of the ab-
sence of data on specific anti-cancer treatments for each partici-
pant, including type and duration; consequently, different poten-
tial effects of them on QoL could not be accounted for. In addi-
tion, in interpreting these data, we should be aware that female
participants were more numerous than males, and that breast
cancer was the predominant diagnosis in the enrolled sample;
these facts may have influenced the patterns observed.
However, the large prevalence of participants with breast cancer,
together with the long time from anticancer treatment might tend
to minimize the long-term effects of treatment. Another major
limitation was the absence of information about rehabilitative
procedures (physical or psychological) that could have influ-
enced the results. Finally, we must keep in mind that the Italian
norms for the SF-36 dated back to 1997, and that the reference
sample of Italian oncological patients is quite small. Conversely,
the main study strength was represented by its power and by the
good psychometric properties of the QoL measure used.

In summary, data provided by the current study show how
the quality of life of long-term survivors is probably affected by
cancer and its treatment. Further studies should assess the quality
of life of these users monitoring and of well designed
interventions.
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