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Abstract There is a need for more information on the
quality of life (QoL) in patients undergoing chemotherapy.
We wanted to investigate the perception of health status in
colon cancer patients before, 3 and 6 months after che-
motherapy. A secondary purpose was to assess the different
perceptions of QoL between men and women during and
after adjuvant or palliative therapy. We investigated 100
patients throughout chemotherapy for colon cancer. Data
were collected through the SF-36 questionnaire. The score
of all variables analyzed in the study group was lower than
in the control group, which indicates a lower performance
status, more marked in the female sex. Patients were then
subdivided by the state of disease (localized or metastatic)
and the variables, were evaluated before, 3 and 6 months
after therapy. In patients treated with adjuvant treatment,
there was a worsening of the performance status, followed
by an increase after 6 months. We found that after
3 months of therapy, affected male patients perceived more
limitations in carrying out their work, other daily activities
and social relationships, owing to both their emotional state
and their physical health. In metastatic patients the values
of the eight variables decreased dramatically after
6 months, indicating a worsening of the QoL. In patients
who received adjuvant treatment there was a certain
worsening of the health status at 3 months, followed by a
general improvement after 6 months. This improvement
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was not observed in patients undergoing palliative therapy.
Several differences were observed between men and
women in performance status after treatment.
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Introduction

Quality of life (QoL) in cancer patients received consid-
erable attention in the last two decades. The phrase,
‘health-related quality of life (HRQoL)’ is a multidimen-
sional concept that includes perceptions related to physical,
psychological status of the individual and the subjective
perception of position in social context of their relation-
ships [1-6].

A recent study suggests that interventions to improve
colorectal cancer patients’ QoL may be more effective if
they target psychosocial aspects, symptoms, and lifestyle
variables in an integrated approach [7]. The results of other
studies demonstrate that cancer patients undergoing che-
motherapy show a worsening of their physical capacity
(muscle strength, aerobic capacity), physical activity level
and of general well-being. Physical programs that combine
high- and low-intensity activities may be used as comple-
mentary support for cancer patients undergoing chemo-
therapy [8].

The increasing importance given to QoL plays an
important role in the approach to cancer patients. Fatigue—
which is a non-specific, multidimensional condition
including psychological, social, and physiological
aspects—is increasingly recognized as the most common
and frequent side effect in colon cancer patients during
their treatment (surgery, radiation and/or chemotherapy)
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[9]. Control of pain and fatigue during oncological diseases
has been the object of many clinical trials, since these
diseases have a significant impact on mobility, indepen-
dence and mental state of patients and his/her family [10].

The aim of our study was to compare the impact of the
‘experience cancer’ on physical, mental and general health
of colon cancer patients before medical treatment, and 3
and 6 months after medical treatment. Moreover, we
wanted to assess the different perceptions of QoL between
men and women during and after adjuvant and palliative
therapy.

Materials and methods
Study group

This is an observational investigation. A total of 130
patients with colon malignancies were identified through
the Oncology Center of Modena between 2008 and 2012
(all stage TNM II, III and IV individuals without relevant
comorbidities). Of the consecutive 130 patients, 100
(70 %) accepted to participate, while 10 died during the
study; 5 were not interested in the project and 15 refused to
collaborate because of their illness or comorbidities. The
subjects were informed about the project with a letter
requesting them to participate in the study and to be
available for an interview.

At the time of the interview we provided detailed
information on the design, purposes and duration of the
study. For all participants we collected clinical data by
means of questionnaires. As a comparison group, we chose
healthy men and women of the same age as patients to
whom the SF-36 questionnaire was administered.

As a matter of fact the optimal time for assessing
patients and evaluating their clinical status may depend on
many factors, such as duration of treatment, type of drug,
type of patient, age of patient and comorbidities. Three and
six months were chosen rather arbitrarily; however, we
reasoned that after these periods patients should be able to
feel and refer changes in their physical status and QoL

[11].
Treatment

This study was conducted at the Division of Internal
Medicine 1 and at Oncology Center of the University of
Modena and Reggio Emilia. Patients were interviewed
before starting chemotherapy, then at 3 months (during
therapy) and at 6 months (end of therapy for patients
undergoing adjuvant therapy). Patients with stage II-III
disease are usually treated—when possible, owing to
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comorbidities—with  adjuvant chemotherapy = some
1-2 months after surgery. In our patients, the most com-
mon regimen included Fluoropyrimidines including
5-Fluorouracyl (5-FU), Leucovorin, with or without Oxa-
lyplatin or Capecitabine. For stage IV disease (advanced
disease, often inoperable), first-line chemotherapy included
5-FU+ Leucovorin or Irinotecan with or without mono-
clonal antibodies [12, 13].

Criteria for selection of subjects

The criteria for admission to the study were the following:

— Age at diagnosis between 26 and 75 years;

— Pathological Stage TNM II, IIT and IV (corresponding
to Dukes’ B, C and D);

— Selection period: April 2008—April 2012;

— Ability to understand properly the questionnaire con-
cerning QoL;

— In all patients selected in the study, adjuvant chemo-
therapy was administered for 6 months. Patients with
advanced disease received a frontline therapy for
6 months; afterwards the treatment diverged consis-
tently from patient to patient.

Health assessment (SF-36 questionnaire) [14]

Data were collected through the Short-Form (SF-36)
questionnaire [14]. In addition, the interview included
questions concerning side effects related to chemotherapy.

SF-36 is a generic multidimensional questionnaire
consisting of 36 items. The SF-36 comprises 36 questions
measuring eight health scales: physical functioning (limi-
tations to everyday activities), role limitations due to
physical problems (the degree by which physical health
interferes with work and other activities), bodily pain,
general health, vitality, social functioning (interference
with social activities), role limitations due to emotional
problems (the degree in which emotional problems inter-
fere with work or other activities) and mental health (sense
of nervousness and depression). According to standard
scoring procedures, the sub-categories were linearly con-
verted to a 0-100 scale, with higher scores indicating better
functioning and lower scores worse performance (Table 1).

Control group

The control group was a representative sample of healthy
Italian adults, selected by the Research Institute of Statis-
tics and Analysis of Public Opinion (Milan). Scores for all
scales were transformed to a score where 0 represents
worse health and 100 indicates good health [15].
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Table 1 Description and interpretation of score differences in the
eight domains of SF-36 questionnaire

Domains of
SF-36
questionnaire

Interpretation of score

Lowest score

Highest score

Physical
function

Physical role

Bodily pain

General
health

Vitality

Social
functioning

Emotional
role

Mental
health

Very limited in
performing all physical
activities, including
bathing or dressing

Problems with work or
other daily activities as
a result of physical
health

Very severe and
extremely limiting pain

Evaluates personal health
as poor and believes it
is likely to get worse

Feeling tired and worn
out all the time

Extreme and frequent
interference with
normal social activities
due to physical and
emotional problems

Problems with work or
other daily activities as
a result of emotional
problems

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

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

Statistical analysis

The raw data were analyzed using SPSS version 19.0.
Descriptive statistics included means, ranges and standard
deviations for demographics, medical variables, physical
activity, diet behavior, QoL, and social support. Correla-
tions and analyses of variance examined the relationship
between sociodemographic data, clinical data and QoL.
The significance of the QoL and other scale changes
between the baseline and after treatment were analyzed
using paired ¢ test. Mean scores of the SF-36 scales were
compared with previously published data for the general
population [16] after matching for sex. The rationale for
this adjustment is based on previous work showing the
importance of such approach when reference data for
HRQoL comparisons are used [17]. The weighted means
were compared and interpreted taking into account previ-
ous experience indicating that a difference of at least 10
points can be considered to be clinically meaningful [18].
Student’s ¢ tests were performed (after checking for a
normal distribution of the scores) to verify the influence of

treatment and patients’ characteristics for each of the
selected HRQoL domains (p value <0.05 was considered
as statistical significant).

Results
Patient characteristics

During the study period, 100 patients affected by colon
cancer were included. The patients’ mean age at diagnosis
was 59.9 £ 1.3 years (range 26—79). There were 46 men
and 54 women. Twenty-eight patients were in Dukes B
stage, 42 in Dukes C, and 30 showed metastatic disease
(Dukes “D”). Twenty-two percent of tumors were local-
ized in the sigmoid, 22 % in the ascending colon, 18 % in
the transverse colon, 23 % in the cecum, 7 % in the
descending colon, 5 % in the flexures and, 3 % in the
rectum sigmoid junction.

Health assessment

The results were expressed as average values included
between the lower and the higher scores of the eight
domains evaluated by the SF-36.

We compared the SF-36 summary scores of patients to
the Italian reference data, divided by sex. There were no
significant differences between the SF-36 scores obtained
at the beginning of chemotherapy for colon cancer and the
same scores of a sample of the general population of a
similar age.

In study group, the eight analyzed variables were lower
than in the control group, which indicates a lower perfor-
mance status, more marked in the female sex. Among the
variables, physical role (perception of physical capacities)
was reduced in both sexes (through not significantly) when
compared to the reference population (Figs. 1, 2).

Figures 3 and 4 represent a comparison of SF-36 scores
between men and women subdivided by type of chemo-
therapy (adjuvant and palliative) at the beginning, 3 and
6 months after treatment.

Status of disease

In patients with localized disease, we observed a reduction
of all items at 3 months (indicating worsening of the per-
formance status), followed by an increase after 6 months.

In men, Physical Role score (perception of physical
capacities) was significantly different (p < 0.05) at the end
of the therapy; in other words, men had more difficulties in
carrying out daily activities (Fig. 3). In women, there was a
statistically significant difference (p < 0.05) of Bodily Pain
score (perception of physical pain) at the end of therapy;
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i.e. the perception of physical pain was increased (Fig. 4).
As expected, the frequency of symptoms in patients
receiving adjuvant chemotherapy increased after 3 months
and then decreased after 6 months of therapy. In addition,
30 % of these patients reported weight loss at the end of
therapy. The response of patients during adjuvant treatment
was as follows: 50 patients (72 %) had complete response
to chemotherapy, 10 (14 %) were in stable condition and
10 (14 %) had evidence of disease progression.
Regarding patients with metastasis, the eight scores
of the SF-36 decreased dramatically after 6 months
(indicating a worsening of QoL). In both sexes, we
observed a statistically significant reduction (p < 0.05)
of Mental Health scores (perception of fear, depression,
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anger and nervousness). In men, however, there was a
significant difference (p < 0.05) of Bodily Pain score
(perception of physical pain) at the end of therapy, with
an increase in the perception of physical pain (Fig. 5).
In women, Social Relationship score was significantly
decreased (p < 0.05) after 6 months; as a consequence
of this, women perceived more limitation in social
relationships (Fig. 6). In patients with metastasis, after
6 months all side effects—and in particular fatigue,
nausea, vomiting and weight loss—increased in fre-
quency. The behavior of patients during palliative
treatment was as follows: 20 subjects (67 %) had evi-
dence of disease progression, 10 (33 %) had a partial
response to chemotherapy.
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Fig. 3 Differences of quality of
life for men affected by
localized colon cancer before, 3
and 6 months after adjuvant
therapy (asterisk denotes the
statistical significance of
differences between groups was
assessed with Student’s test)

Fig. 4 Differences of quality of
life for women affected by
localized colon cancer before, 3
and 6 months after adjuvant
therapy (asterisk denotes the
statistical significance of
differences between groups was
assessed with Student’s test)

Fig. 5 Differences of quality of
life for men affected by
metastatic colon cancer before,
3 and 6 months after palliative
therapy (asterisk denotes the
statistical significance of
differences between groups was
assessed with Student’s test)
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Fig. 6 Differences of quality of
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Discussion

The results of the present study can be summarized as
follows. First, the control group showed better scores of
SF-36 compared to our patients before chemotherapy.
Second, several factors—including social relationships,
physical activity, work activity—can be affected by the
colon cancer event in a given individual, with some dif-
ferences between men and women. Third, QoL in these
patients can provide useful information concerning physi-
cal and emotional experiences.

In general terms, the patients who participated in the
study were satisfied with the type of investigation and the
way it was conducted. However, several patients expressed
their concern when answering some questions, since these
were sometimes perceived as being too personal and,
consequently, affecting their privacy.

Sultan et al. [19] found that provision of emotional and
instrumental support resulted in an improved QoL during
and after the ‘cancer event’. Thus, these investigations lend
some support to the close relationship between QoL and
social relationships, as shown in the present study.

Moreover, perception of QoL during treatment, both
adjuvant and palliative, was different between men and
women. Patients undergoing adjuvant therapy obtained, after
6 months, a higher score in all eight scales compared with
before therapy status (physical activity, physical role and
emotional state, vitality, mental health, social activity, bodily
pain and general health). Men had more difficulties in car-
rying out work activities, and felt more limited at the end of
therapy. In contrast, women felt healthier than men at the end
of treatment, though they perceived more bodily pain.
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Patients with metastasis obtained, after 6 months, lower
scores in all eight scales. Both men and women defined
themselves as mentally vulnerable. Men perceived more
often physical pain, while women had more difficulties in
social relationships.

It has been suggested that an increase of physical
activity, such as walking, might be of benefit in patients
with colon malignancies and other neoplasms [20-24].
Studies in larger samples of colon cancer patients during
chemotherapy are needed to confirm our preliminary
observation and to identify factors related to QoL that are
specific for this population, especially during palliative
treatment [25].

The ‘cancer experience’ includes cognitive changes
during and following chemotherapy, a fact which is well
known by health care professionals. Numerous studies
have been designed to investigate the incidence, causal
mechanisms, and interventions to prevent or mitigate the
impact of cancer and chemotherapy on cognition [26, 27].
Fewer studies, however, have been conducted to describe
the experience of cancer-related cognitive changes from
the patients’ perspective [28].

In conclusion, in patients who received adjuvant treat-
ment there was a certain worsening of the health status at
3 months, followed by a general improvement after
6 months. This improvement was not observed in patients
undergoing palliative therapy. Several differences were
observed between men and women about performance
status. Women undergoing adjuvant chemotherapy
appeared to perceive more bodily pain at the end of therapy
than men, whereas the opposite was true for patients with
metastatic tumors.
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