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Abstract Colorectal cancer can be a painful event, gen-
erally associated with changes in lifestyle for many
patients. We studied the quality of life of the patients
operated for colorectal malignancies 5 years after the
diagnosis. Using detailed questionnaires, we investigated
220 patients of both sexes (mean age 66.5 years) 5 years
(or more) after a curative operation for cancer of the large
bowel. The short form 36 (SF-36) questionnaire took into
consideration several aspects concerning work activity,
physical activity, psychological attitude, alimentation,
familial relationships, and other relevant components of
lifestyle. Moreover, we compared the perception of the so-
called SF-36 score between our patients and a comparison
group in the general population. Both univariate and mul-
tivariate analysis were used. The obtained results revealed
that familial and social relations were equally unchanged
or tended to improve. Sexual activity declined in only
61(31.3%) subjects. Rather surprisingly (because of the
average age at diagnosis), work activity remained
unchanged in about half of the patients. Using the SF-36
questionnaire, the main differences from the general Italian
population were seen in bodily pain (especially in the few
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individuals in whom a permanent stoma was necessary),
social functioning and general physical health. In conclu-
sion the results seem to suggest that the majority of patients
who survive for more than 5 years after an operation for
colorectal malignancy return to an almost normal life. The
awareness among individuals about their disease, the
improvements in surgical techniques and medical treat-
ments are among the factors responsible for these positive
results.

Keywords Colorectal cancer - Quality of life -
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Introduction

Colorectal neoplasms occur typically in economically
developed populations, and is one of the leading causes of
neoplastic morbidity and mortality in the Western World
[1]. Over the years 1998-2005, in Italy, colorectal cancer
accounted for 13.4% of cancer incidence in the male
population (female 13.8%) and for 10.8% of all cancer
deaths [2]. Survival at 5 years is around 60%, but varies
depending on the stage, at diagnosis [3] from 50-90% for
localized tumours to 5-10% for metastatic disease. Colo-
rectal neoplasia is caused due to the interaction of different
environmental factors (many of which are largely
unknown) with a more or less marked genetic predisposi-
tion [4].

Cancer patients often experience distress. When symp-
toms of distress and anxiety persist over months, patients
require psychosocial support [5, 6]. Quality of life (QoL) is
a broad multi-dimensional concept encompassing many
aspects of an individual’s life. It is difficult to define as it is
a perceived subjective outcome. The World Health
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Organization (WHO) has defined quality of life as “Indi-
viduals’ perception of their position in the context of the
culture and value systems in which they live, and in rela-
tion to their goals, expectations, standards and concerns”
[7]. The term ‘quality of life’ includes the perceptions
related to physical conditions, the psychological and social
status of patients, and the subjective perception of the
position in the social context of their relationships [8]. A
study conducted on the quality of life involving the fami-
lies of hundreds of patients shows that more than half of the
patients are forced to leave work, while 35% show an
increase in their liability for emotional stress and lack of
energy due to various disorders [9]. Even family members
of the affected patients reduce their job activity [10], and
this has a negative impact on the physical and emotional
status of patients [11].

The quality of life in cancer patients may be measured
with psychometric questionnaires that analyze different
aspects, [12] for instance, through the five qualities of lives
dimension (physical function, role function, fatigue, pain,
and dyspnoea). The Short Form 36 (SF-36) is a promising
new instrument for measuring health perception in the
general population. It is easy to use, acceptable to patients,
and fulfils stringent criteria of reliability and validity. Its
use in other contexts and with different disease groups
requires further research [13]. We used a generic, SF-36
questionnaire to measure the quality of life in cancer
patients [14]. There are different randomized studies on
alternative techniques (like yoga), performed after the
disease, demonstrating better quality of life in cancer
patients [15].

The purpose of the present study is twofold: first, to
investigate the quality of life in patients operated and
treated for colorectal cancer who are in good health for at
least five years after surgery; second, to determine the
impact of ‘cancer experience’ on the individuals physical,
mental and general health.

Methods

The study was observational and retrospective. All patients
in our study were identified through the Specialized
Colorectal Cancer Registry of the Health Care District of
Modena. A total of 1,917 patients with colorectal malig-
nancies were registered between 1995 and 2003; of these,
567 were considered suitable for the study (all stage I, II, or
IIT individuals who survived 5 years or more after the
diagnosis, and were in good physical conditions, i.e.,
without relevant comorbidities). Of the 567 patients, 220
(39%) agreed to participate, while 347 refused for several
reasons, in particular: 42 were not interested in the project,
100 could not move due to advanced age, 175 declared lack
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of time, 26 changed addresses and 4 died before being
contacted. The subjects were initially contacted through a
letter requesting them to participate in the study. The letter
was followed by a telephone call to explain the purpose of
the research, and to verify the individual’s interest in being
interviewed.

At the time of the interview, we provided detailed infor-
mation on the design, purpose and duration of the study. For all
the participants, we collected clinical data through the ques-
tionnaires and for the control group, healthy men and women
were given with the SF-36 questionnaires.

Examination group

This study was carried out at the Department of Internal
Medicine, Modena Policlinico (Italy). Patients completed
the questionnaires while waiting for their follow-up
appointment in the clinic. Data for this investigation orig-
inated from individuals of both sexes affected by colorectal
cancer who survived 5 years or more after curative resec-
tion. The criteria were the following:

e age between 40 and 75 years at diagnosis;

e clinical stage TNM I, II or III (corresponding to Dukes’
stage A, B and C);

e registration in Specialized Colorectal Cancer Registry
of the Health Care District of Modena between 1995
and 2003;

e ability to understand the questionnaire concerning
quality of life.

Comparison group

The norm-based scoring can be illustrated by comparing
the SF-36 profile using the original 0—100 scoring algo-
rithms based on the totalised ratings method and the norm-
based scoring algorithms for a representative sample of
healthy Italian adults selected by the Research Institute of
Statistics and Analysis of Public Opinion (Milan) who
completed the SF-36 questionnaire (scores for all scales
were transformed to a score where O represents worst
possible health and 100 indicates best) [16].

Short form 36 (SF-36 questionnaire) [13]

SF-36 was developed in the United States over the last 80
years as a generic multidimensional questionnaire having
36 questions. The SF-36 comprises 36 items measuring
eight health scales: physical functioning (limitations to
everyday activities), role limitations due to physical prob-
lems (the degree by which physical health interferes with
work and other activities), bodily pain, general health,
vitality, social functioning (interference with social
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activities), role limitations due to emotional problems (the
degree in which emotional problems interfere with work or
other activities) and mental health (sense of nervousness
and depression). According to standard scoring procedures,
the sub-categories were linearly converted to a 0—100 scale,
with higher scores indicating better functioning and lower
scores worse (Table 1).

Along with the SF-36 questionnaire, we gave all the
examined subjects a questionnaire concerning changes in
lifestyle after surgery (relations with family, social rela-
tionships, physical activity, sexual activity, cultural inter-
est, religious aspects, work activity and alimentation).

Specialized Colorectal Cancer Registry
of the Healthcare District of Modena

The Specialized Colorectal Cancer Registry of the
Healthcare District of Modena was established in 1984
with the main objective of evaluating the role of environ-
mental and especially genetic factors in the pathogenesis of
colorectal tumours [17].

The registration of a case usually begins with the mor-
phological diagnosis of cancer and an accurate staging. In the
successive phase, clinical charts are obtained and all other
relevant information (personal and familial data, other
instrumental clinical investigations—including endoscop-
ies—details on surgery and other treatments) is transferred
into the registration form. Familiarity was frequently evalu-
ated through telephone calls (usually with the family doctors
or directly with the patient or close relatives).

Statistical analysis [13]

Of the 220 questionnaires which were administered, only
89 were also analyzed with the SF-36 test. The eight

sub-categories of the SF-36 and the total scores of physical
health and mental health were calculated using scoring
mathematical operations (algorithms).

We performed paired ¢ tests for comparing the SF-36
average scores as shown in Figs. 1, 2 and 3 between
answers obtained on physical and mental health questions
and the average reference scores of the Italian population,
reported to the manual of instruction and guide to the
analysis of the results of SF-36 (Fig. 1 and 2) [16], and in
Fig. 3 between sexes in patient recovered from disease.

Moreover, we carried out univariate and multivariate
linear regression analysis on the 81 patient who answered
the questionnaire; eight patients were excluded from the
model due to lack of information in the covariates. The
covariates included in the model were: age, sex, marital
status, Duke’s stage, site, therapy and stoma. All calcula-
tions were performed with Statistical Package for Social
Sciences (SPSS) release 12.1 (SPSS, Munich).

Results
Sample characteristics

A total of 220 patients returned the questionnaires; 127
(57.3%) were men and 93 (42.7%) women, all were
operated for colorectal cancer, 5 years after the diagnosis.
The mean age was 66.6 years (range 43—-81 years). As for
marital status, 189 (85.9%) were married or living with a
partner, 18 (10%) were divorced, and 13 (4.9%) were
‘single’. Fifty-nine patients (26.8%) had a TNM stage |
disease, 104 (49.3%) stage II, 55 (26%) stage III, and 2
cases were classified as not-staged (NS). The majority of
the tumours were located in the colon (79.9%), and
remaining in the rectum (20.1%). Only 10% of all patients

Table 1 Description and interpretation of score differences in the 8 domains of SF-36 questionnaire

Domains of SF-36 Interpretation of score

questionnaire
Lowest score

Highest score

Physical function
bathing or dressing

Physical role
physical health

Bodily pain

General health

Very severe and extremely limiting pain

get worse
Vitality Feeling tired and worn out all the time

Social functioning
due to physical and emotional problems
Emotional role
emotional problems

Mental health

Very limited in performing all physical activities, including

Problems with work or other daily activities as a result of

Evaluates personal health as poor, and believes it is likely to

Problems with work or other daily activities as a result of

Feeling of nervousness and depression all the time

Performs all types of physical activities including the
vigorous without limitations due to health

No problems with work or other daily activities

No pain or limitations due to pain

Evaluates personal health as excellent

Feels full of pep and energy all the time

Extreme and frequent interference with normal social activities Performs normal social activities without interference due

to physical or emotional problems
No problems with work or other daily activities

Feels peaceful, happy, and calm all the time
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Fig. 1 Comparison of the

average values of the SF-36

score between the total sample
and those of healthy Italian men
as a reference *(the statistical

significance of differences
between groups was assessed
with Student’s ¢ tests). Grey bar
sample of healthy Italian men,
black bar men recovered from
disease

Physical Health Role Limitations Bodily Pain General Health Vitality Social Functioning Role limitations Mental

functioning due
Physical Health

fuctioning due Health
Emotional Health

Fig. 2 Comparison of the
average values of the SF-36
score between the total sample

and those of healthy Italian
women as a reference *(the

p<0.05

statistical significance of
differences between groups was
assessed with Student’s ¢ tests).
Grey bar sample of healthy
Italian women, black bar
women recovered from disease

Physical Health Role

functioning due

Physical Health

had a permanent stoma 5 years after colorectal cancer
surgery (Table 2).

Changes of lifestyle 5 years after curative surgery
for colorectal malignancy

Table 3 shows changes 5 years after curative surgery for
colorectal malignancy. Familial relations were unchanged
for 174 (79.1%) subjects while improved in 31 (14.1%).
Social relationships remained unchanged in 177 (80.5%)
subjects, improved in 22 (10%) and worsened in 21 (9.5%).
Sexual activity worsened in 69 subjects (31.3%). The
religious aspect improved for 35 patients (15.9%) and
worsened in 12 (5.5%), but remained unchanged in the
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Health

ioning due
Emotional Health

majority of them. Work activity after the disease was
unchanged for more than half of the subjects, while
worsened in 69 (31.9%). The last aspect evaluated was
alimentation; this changed in 24 patients (10.9%), because
some foods were no longer tolerated, but remained
unchanged in the large majority of individuals (150,
68.2%). Most of the subjects reported their health as being
generally good (49.5%) or very good (34.5%), and only a
minority reported it as acceptable (15%).

SF-36 score results

We compared the perception of SF-36 score of healthy
Italian men and women with colorectal cancer patients.
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Fig. 3 Comparison of the 100 -
average values of the SF-36
score between men and women 90 -
recovered from disease *(the “p<0.05 ik
statistical significance of 80 LN
differences between groups was \ \
assessed with Student’s 7 tests). 70 B <005
Grey bar men recovered from
disease, black bar women 60
recovered from disease
50
40 -
30
20 +
10 4
0 -l
Physical Health Role Limitations Bodily Pain General Health Vitality Social Functioning Role Limitations Mental
functioning due fuctioning due  Health
Physical Health Emotional Health
Table.Z. SOClal.’ demqgraphlc Variables Male patients with Female patients with Total patients with
and clinical variables in
colorectal cancer patients colorectal cancer colorectal cancer colorectal cancer
0 T pah (n = 127) (n = 93) (n = 220)
Age
Mean (SD) 67.2 (8.4) 65.9 (7.8) 66.6 (8.1)
Range 46-81 43-80 43-81
Marital state
Married 88.1% 82.9% 85.9%
Divorced 7% 9.7% 10%
Single 4.9% 7.5% 4.9%
Tumour type
Colon 80% 78% 79.9%
Rectum 20% 22% 20.1%
TNM stage
1 30% 22.6% 26.8%
I 44.1% 51.6% 26%
il 25.2% 24.7% 47.3%
Ns 1% 1% 1%
Treatment type
No Therapy 31.5% 30.1% 30.9%
Chemotherapy 53.5% 63.4% 57.7%
Radiotherapy® 3.9% 3.2% 3.6%
* This percentage should be Both 12% 4.2% 7.7%
viewed as a minimum estimate, Stoma permanently
since the information on No 89.2% 90.3% 90%
radiotherapyis frequently Yes 10.2% 9.7% 10%

lacking in the registration form

Figure 1 shows the perception of SF-36 score in healthy
Italian men and patients 5 years after surgery. The highest
differences were found in bodily pain, with a difference of
25 points between mean scores. The greatest differences
between the groups were found in physical health (11

points), social functioning (18 points), and mental health
(21 points). Differences between income strata were not
significant in the role limitations functioning due to phys-
ical health and emotional health, general health and vitality
of subjects.
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Table 3 Different aspects of lifestyle 5 years (or more) after curative surgery for colorectal malignance

Familial Social relations Cultural relations Physical interests Activity
Improved 31 (14.1%) 20 (10%) 28 (12.7%) 26 (11.8%)
Unchanged 174 (79.1%) 177 (80%) 178 (80.9%) 146 (66.4%)
Worsened 9 (2.8%) 11(5%) 8 (3.8%) 32 (14.5%)
Not assessable 6 (3%) 11 (5%) 6 (2.8%) 16 (7.3%)
Sexual activity Religious aspects Work activity Alimentation
Improved 9 (4.4%) 35 (15.9%) 8 (3.7%) 24 (10.9%)
Unchanged 134 (60.9%) 167 (75.9%) 142 (64.5%) 150 (68.2%)
Worsened 69 (31.3%) 12 (5.5%) 69 (31.9%) 33 (17.7%)
Not assessable 8 (3.7%) 6 (3.31%) 1 (0.5%) 13 (5.8%)

Figure 2 represents a comparison of the perception of
the SF-36 score between healthy Italian women and
women included in our study group. There were significant
differences in physical Health (21 points), bodily Pain (10
points), social functioning (31 points), role limitations
functioning due to emotional (10 points) and mental health
(15 points).

Figure 3 represents a comparison of the perception of
SF-36 Score between men and women apparently cured of
the disease. There were significant differences in the
physical health (19 points), social functioning (20 points),
and role limitations functioning due to emotional health (17
points).

The results of multivariate regression analysis (not
described in detail) showed that only the age of the
patients—but none of the clinical variables taken into
consideration—was significantly associated with the 8
covariates of the SF-36 questionnaire (p-values between
0.05 and 0.01).

Discussion

The results of the present study can be summarized as
follows. First, in general terms, several factors—including
social relationships, physical activity, sexual activity, cul-
tural interests, work activity, religious aspects, and diet—
can be affected by the colorectal cancer event in a given
individual. Second, quality of life in these patients can
provide useful information concerning physical and emo-
tional experiences. Third, in our investigation, familial
relationships improved in 14% and social relations in 22%
of the patients questioned; moreover, cultural interests
tended to increase, presumably because affected individu-
als spent more time in them. Fourth, in the majority of
patients work activity, physical activity and diet remained
virtually unchanged 5 years after the diagnosis of the
tumour, and more than 80% of them reported being in good
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or very good health. Finally, the use of more sophisticated
SF-36 questionnaire revealed subtle differences—espe-
cially in physical health, social functioning and mental
health—between patients with colorectal cancer and the
comparison group.

As far as the method used in our study was concerned,
we would like to make a few points. Broadly speaking, the
patients who participated in this study were satisfied with
the type of investigation, and the way it was conducted.
However, several patients expressed their concerns in
answering certain questions, since these were perceived as
too personal, and, consequently, affecting their privacy; for
other investigated subjects it was extremely painful to
remember facts and episodes related to the disease despite
the fact that at least 5 years had elapsed. Family doctors
were of great help in some circumstances. Moreover, it
should be noted that our sample, although representative of
the registered population, was limited to 39% (220 of 567)
of all individuals who were considered suitable for being
enclosed in the study. This fact underlines the difficulty
often encountered in gathering the sufficient number of
patients in a disease that is typical of advanced age.

Previous studies on the same topic were of great help in
designing our investigation. For instance, Dalton et al. [18]
show that neoplasm occurrence in a given family tends to
induce a profound emotional involvement of the family in
addition to the patient. Dunn et al. [19] report that cancer
patients obtain great benefit from spiritual support for
overcoming disease-related distress. Moreover, Sultan
et al. [20], underline that an adequate emotional support is
associated with an improved quality of life after the ‘cancer
event’. Thus, these investigations lend some support to the
close relation between the quality of life after cancer and
social interests shown in the present study.

It is well known from the literature that some kinds of
alimentation (low calorie, high vegetable intake) and
increased physical activity are beneficial in patients with
colorectal malignancies and other neoplasms [21-25].
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From our data we are unable to comment on changes in any
of these variables in qualitative terms. However, in more
general terms it may appear as positive, the fact that most
investigated individuals maintained good physical activity,
and that a fraction of patients —presumably influenced by
the media, or by family doctors—shifted to a vegetarian-
type diet [26, 27]The present study, however, was not
designed in the order to explore the complex role that diet
might have after a curative resection for colorectal cancer
[28].

In conclusion, our population-based investigation seems
to suggest that the large majority of individuals who sur-
vive more than 5 years after treatment for colorectal can-
cer—that includes surgery and, in specific cases,
chemotherapy and radiotherapy—can tolerate this painful
event without dramatizing the situation, and, more impor-
tantly, without changing their habits or lifestyle. This
positive conclusion can be viewed as a composite effect of
several factors, including a better education of patients, and
the undoubted improvements of surgical techniques (which
have almost abolished permanent stomas), together with
medical management of pain and the possibility of sup-
portive care.
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