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Abstract Maintaining quality of life (QOL) is one of the
important aims of cancer treatment. Quality of life of a cancer
patient is affected by various factors, which may be disease
related, patient related, or treatment related. To study changes
in health-related quality of life (HRQOL) brought about by
treatment of rectal cancer and factors affecting the changes
using Malayalam translation of FACT-C (Functional Assess-
ment of Cancer Therapy—Colorectal) Questionnaire. Also to
detect the minimally important clinical changes (MICC) in
health-related quality of life of patients with carcinoma rec-
tum, who have undergone surgery. Forty-five patients diag-
nosed with carcinoma rectum, who have undergone curative
surgery, were studied. HRQOL was assessed at baseline
2 weeks after surgery and 3 months after surgery. The changes
in scores were correlated with various demographic factors
like age, sex, marital status, number of children, number of
married children, and education and occupation of the patient
and spouse. Also the treatment-related factors like presence of
stoma, presence of morbidity, previous treatment, stage of
disease, and administration of chemotherapy before and after
surgery were correlated. All the subscales of FACT-C tool,
except emotional well-being, were significantly reduced
2 weeks after surgery and increased slightly above pre-

treatment level 3 months after surgery. The Chronbach α
values were 0.88, 0.89 and 0.86 on three occasions, respec-
tively, establishing internal validity of the test. Baseline
HRQOL scores were better in males compared to females.
Among the various subscales, the drops in SWB, FWB,
FACT-G, total Score and TOI were significant (P<.05).There
were no significant differences in scores between patients who
have undergone open surgery and minimally invasive surgery
or patients who had permanent colostomy versus no colosto-
my. The HRQOL scores after surgery reduced 2 weeks after
surgery and improved above pre-surgical levels 3 months after
surgery. The approach of surgery (minimally invasive versus
open) or presence or absence of permanent colostomy didn’t
make any significant change in HRQOL. But since the sample
size of the study was small, we need further larger studies to
arrive at definite conclusions.

Keywords Quality of life . Rectal cancer . Minimally
important clinical change

Introduction

According to Globocan 2008, out of 12.7 million cancers
occurring annually, 1.23 million (9.7 %) were colorectal can-
cers. Colorectal cancer is the third most common cancer in
men (663 000 new cases annually, 10.0 % of the total annual
cancer incidence) and the second in women (571 000 cases,
9.4 % of the total) worldwide [9]. Even though the incidence
rates in developing countries like India are less compared to
western countries, the rates are increasing year after year.
Surgery is one of the most important treatment modalities of
rectal cancer. As other modalities, surgery is associated with
drop in HRQOL. The reasons, in general, are post-operative
pain, anxiety, hospital stay, etc. The more specific reasons for
the drop in HRQOL in rectal cancer treatment are thought to
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be formation of stoma (permanent or temporary) and damage
to autonomic nerves of pelvis with the resultant problems in
defecation, urination, and sexual activity. In rectal cancer the
tri-modality therapy, comprising surgery, chemotherapy and
radiotherapy, contributes to the damage to the neural plexus
[7, 12]. In ultra-low anterior resection, which is done for very
low lying rectal cancers, damage or weakness of rectal sphinc-
ter also contributes to the poor continence thus leading to drop
in QOL.We now know that it is very important to preserve the
QOL of the patients undergoing treatment of cancer. To
achieve this, changes should be objectively quantified and
recorded during the course of treatment; but unfortunately,
unlike clinical parameters of effectiveness of cancer cure (like
recurrence rates and survival), QOL is not routinely measured
frequently and accurately. A variety of tools is available to
measure changes in QOL: EORTC QOL Questionnaire,
FACT QOL Questionnaire, Short forms 36, etc. FACT-C
[16] is a part of FACIT ((Functional Assessment of Chronic
Illness Therapy) measurement system, which is a collection of
QOL questionnaires. FACT Questionnaires are one of the
most important clinically validated tools available today to
assess the QOL of colorectal cancer patients. The FACT
questionnaires have both general tools and disease-specific
tools for various diseases. FACT-C is the questionnaire used
for colorectal cancer. This has been translated and validated in
local language Malayalam with the concurrence of FACIT
group [4]. In our validation study we have confirmed the
reliability of the questionnaire. Fact-C Version 4 is a 36 item
quality of life questionnaire with five subscales: Physical well-
being (PWB), Social well-being (SWB), Functional well-
being (FBW), Emotional Well-being (EWB) and Colorectal
Cancer Specific additional concerns (CCS). EWB has six and
all remaining (PWB, SWB, FWB, and CCS) has seven pa-
rameters. PWB, SWB, EWB and FWB scales were added to
get FACT-G score, which had 27 items. FACT-G and CCS
scores were added to get FACT-C score, which is having 34
items. Similarly Trial Outcome Index [TOI] (21 items) score
obtained after adding up PWB, FWB and CCS scores. Partic-
ipants responded how they felt during last 1 week on a scale 0
(not at all) to 4 (very much). These scores are added together
using a special scoringmanual so that each domain is summed
up to provide an overall quality of life score. The total scores
can vary from 0 to 136. Higher the score, better the quality of
life. Each domain except emotional well-being has a maxi-
mum score of 28.

Methods

Forty-five patients with rectal cancer were prospectively
followed up, and HRQOL was assessed at baseline (prior to
surgery) 2 weeks after surgery and 3 months after surgery. All
these patients had biopsy-proven operable rectal cancers, were

aged 18 and more, and were able to read and speak Malaya-
lam, the local language. The patients who were unwilling to
participate and too ill to fill up the questionnaires were ex-
cluded. The study was approved by Institutional Review
Board and Human Ethics Committee of the institute.

HRQOL data were prospectively collected by interviewer.
The questionnaires used were FACT-C, which was translated
to Malayalam and validated. The translation process was
forward-backward-forward technique as stipulated by the
Center on Outcomes, Research, and Education (CORE) [16].
The interviewer also collected demographic information and
information about disease and its treatment. Demographic

Table 1 Demographic characteristics

Total (45) Percentage

Gender Male 25 55.56

Female 20 44.44

Religion Hindu 24 53.33

Christian 10 22.22

Muslim 11 24.44

Marital status Unmarried 4 8.89

Married 33 73.33

Widowed 8 17.78

Education Pre-School 21 42.22

School 6 13.33

Pree degree 7 15.55

Graduate 8 11.11

Post graduate 3 6.66

Table 2 Disease and treatment related characteristics

Total (45) Percentage

Stoma No 18 40

Yes 27 60

Surgical Approach Laparoscopic 18 40

Open 27 60

Morbidity No 40 88.89

Yes 5 11.11

Neo-adjuvant treatment No 15 33.33

Yes 30 66.67

TNM stage[13] 0 1 2.22

1 4 8.89

2 13 28.89

3 27 60

Chemotherapy before surgery No 17 37.78

Yes 28 62.22

Chemotherapy after surgery No 1 2.22

Yes 44 97.78

Abbreviations: TNM, Tumour Node Metastasis
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factors were recorded in the whole group. The changes in
score from baseline at 2 weeks and 3 months were noted. The
changes in scores were correlated with various demographic
factors like age, sex, marital status, number of children, num-
ber of married children, and education and occupation of the
patient and spouse (Table 1). Also the treatment related factors
like presence of stoma, presence of morbidity, previous treat-
ment, stage of disease, administration of chemotherapy before
and after surgery were correlated (Table 2).

Statistical Analysis

FACT-C subscores were determined by converting the origi-
nal values to a range of 0 (worst QOL) to 136 (best QOL). For
the internal consistency test, Cronbach’s Alpha, was used to
test the instrument reliability. The reliability of each scale (i.e.
internal consistency) was assessed by Cronbach’s alpha coef-
ficient [6]. A value of 0.70 or greater was considered as
acceptable for group comparison [14].

QOL scores were expressed as mean and standard devia-
tion. Descriptive statistics were used to summarize the data.

Since measurements of QOL made repeatedly on the same
patients, we conducted repeated measures analysis of variance
(ANOVA) over time using data from both the initial response
(baseline) and follow-up surveys to assess the significance of
change over time in QOL scores. Post-hoc pairwise compar-
isons with Bonferroni correction were performed for each
subscale across the three time points (baseline, 2 weeks, and
3 months). When there are only two groups, independent
sample t test was used. (eg. Laprascopy and open surgery).
Both group-by-time interaction effects and between-subjects
and within-subjects effects were assessed. The threshold for
statistical significance after analysis was considered to be at
p<0.05. For the data analysis, software Statistical Package for
Social Science (SPSS11.5 for Windows) was used. Minimally
important clinical difference (MID) was calculated by distri-
bution based method. Standard deviations of FACT- C scores
were divided by 3 and 2 and established 1/3 and 1/2 SD
estimates. The Standard Error of Mean (SEM )for the FACT-
C scores were calculated using the following formula:
SEM=σ x √1-relx where σ x=the SD of the scale or subscale
and relx=the reliability of the scale or subscale (internal
consistency)[18].

Result

Forty-five patients were included in the study. There were 25
males and 20 females. Mean age of the study group was

Table 3 Reliability of the FACT-C Questionnaire

Scale Baseline 2 weeks post-operative 3 months post-operative

PWB 0.87 0.86 0.88

SWB 0.88 0.88 0.90

EWB 0.86 0.87 0.89

FWB 0.89 0.92 0.90

FACT-G 0.88 0.90 0.88

CCS 0.92 0.91 0.89

TOTAL 0.91 0.95 0.89

TOI 0.86 0.94 0.90

Abbreviations: PWB, physical well-being; SWB, social well-being; FBW,
functional well-being; EWB, emotional well-being; and CCS, colorectal
cancer specific; FACT-C, Functional Assessment of Cancer Therapy –
Colorectal; FACT-G, Functional Assessment of Cancer Therapy – Gen-
eral; TOI, Trial Outcome index.

Fig. 1 Changes in Physical Well-being

Fig. 2 Changes in Social Well-being

Fig. 3 Changes in Emotional Well-being
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54.82 years (28–77). First internal consistency of the ques-
tionnaire was tested. Internal consistency for each of the
subscales at baseline (pre-treatment), and at 2 weeks and
3 months’ follow-up was found to be adequate (all Cronbach
αs >0.85). At baseline the Cronbach αs ranged from 0.86 to
0.92. At 2 weeks follow-up the Cronbachαs ranged from 0.86
to 0.95 and at 3-months follow-up the αs ranged from 0.88 to
0.90(Table 3).

The demographic, disease-related and treatment-related
factors were given in Tables 1 and 2, respectively. At 2 weeks,
global score and all subscales dipped, except EMBwhich was
better after surgery, though not statistically significant (p=
0.09) showing a fall in HRQOL (Figs. 1, 2, 3, 4, 5, 6, 7 and
8). Among the various subscales, the drops in SWB, FACT-G,
total Score and TOI were significant (P<.02) (Table 4).

Among the 45 patients, five had some or other periopera-
tive morbidity (two had anastomotic leaks and three had
pneumonia). However, there were no correlation between
morbidity and change in HRQOL. Out of 45 patients, 27
(60 %) had permanent stoma following abdomino-perineal
resection. All the patients had undergone preoperative chemo
radiotherapy. After chemo radiation, the stage groups were
stage 0 for one, stage 1 for four, stage 2 for 13 and stage 3 for
27. All but one patient received post-operative chemotherapy.

Changes in QOL scores were analysed with independent
sample t-tests to know whether demographic factors like age,
gender, marital status, education of the patient, education of
spouse, number of children, number of married children,
approach of surgical procedures (minimally invasive versus

open) or presence or absence of stoma were associated with
changes in scores of QOL. When independent sample T test
was done on FACTsubscales, men had better baseline QOL in
subscales of PWB, SWB, FACT-G and Total Score, but as far
as changes in HRQOL is concerned, there were no significant
differences in changes based on gender either at 2 weeks or at
3 months (Tables 5 and 6). Similarly the stage of disease has
not affected the changes in QOL (Tables 5 and 6). When drop
in HRQOL was compared in open and laparoscopic group,
there was no significant difference but changes in FACT-G
scores at 2 weeks were much worse in open group compared
to laparoscopic group (p=.067), which was of near signifi-
cance. Similarly the drop in scores of HRQOL was not much
different in ostomates versus non ostomates either at 2 weeks
or at 3 months. When the four factors( gender, stage, surgery,
stoma) analysed with ANOVA for the 45 patients who com-
pleted 3 months of assessment, none was significant in
influencing the QOL outcome over time (i.e. there was no
overall positive or negative trend in quality of lifescoresin the
patient group). Minimally important clinical differences
(MID) which were calculated by distribution based method
is given in Table 7.

Discussion

Maintenance of HRQOL is one of the important aims of
treatment of cancer because cancer and it’s treatment

Fig. 4 Changes in Functional Well-being

Fig. 5 Changes in FACT-G scores

Fig. 6 Changes in Colorectal Cancer Specific Scores

Fig. 7 Changes in Total scores
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negatively affect it. Here we used Malayalam translation of
FACT-C questionnaire, which was translated and validated by
us. In the initial validation study of the questionnaire, we have
found out that out of the four primary QOL domains the alpha
values ranged from 0.82 to 0.92 indicating satisfactory inter-
nal consistency within each domain(5).We used the question-
naire again and the validation is reconfirmed with acceptable
chronbach-alpha values above 0.85. It is evident from our
study that as a result of surgical treatment HRQOL scores
drops down at 2 weeks and rises up after 3 months (Figs. 1, 2,
3, 4, 5, 6, 7 and 8). In our study, even though most of the
patients were receiving post-operative adjuvant chemotherapy
at the time of third interview, the HRQOL sores were higher
than baseline.

Rectal cancer and its treatment affect at least three different
areas of functioning , Physical functioning (e.g., urgency to
defecate/ urinate, frequent/irregular bowel movements, gas,
faecal leakage, altered bowel and urinary habits etc.), social
functioning (e.g., due to urgency and/or frequency of their
bowel/urinary movements ), and sexual functioning (in men

due to erectile dysfunction, failure of ejaculation, and incapa-
bility of orgasm and in females due to dyspareunia, dimin-
ished orgasm and less frequent intercourse). Moreover colo-
rectal cancer patients who also have a colostomy are particu-
larly at-risk for high levels of distress and suffer from the
“double stigma” of cancer and colostomy. When both genders
were compared males were having slightly better HRQOL
scores at baseline. This may be due to gender bias existing in
society and better copping mechanism of male gender at the
time of diagnosis of cancer, but this difference was nullified
later on after commencement of treatment. In most patients
2 weeks after surgery the scores dipped low, may be because
of immediate post-operative fatigue and pain associated with
surgery, but after 3 months scores were better than baseline,
may be because of recovery and disease free status. Even after
2 weeks, though most scores dipped down, emotional
wellbeing was better, which continued to increase at 3 months.
This may be because of the enhanced confidence level
brought about by surgical treatment. Similarly after 3 months
after surgery social wellbeing scores were low, may be be-
cause failure of coping with the society after cancer treatment.

The minimally important difference (MID) has been de-
fined as smallest change in patient reported outcome that is
perceived as beneficial or that would lead the clinician to
consider a change in treatment [3]. There are two methods to
assess theMID, anchor-based and distribution based [18]. The
MID by distribution based methods were calculated as 1/3rd
or 1/2 Standard Deviation (SD), and 1 standard error of means
(SEM). Here we calculated MID using distribution based
method. This is given in Table 7. The distribution based
method was employed here because it is less samples depen-
dent and it has greater generalizability. Wyrwich et al. sug-
gested that SEM corresponds to anchor based approaches

Fig. 8 Changes in Trial Outcome Index scores

Table 4 Anova-tests on FACT-C scores

Scale Mean Score±Standard Deviation

Before treatment Two weeks after surgery Three months after surgery pvalue

PWB 19.4±6.5 16.4±5.7 19.7±4.1 0.085

SWB(a,b) 23.2±5.5 18.4±6.7 21.1±5.9 0.001

EWB 9.8±5.7 10.7±6.5 13.9±5.1 0.092

FWB 12.4±5.5 10±5.7 13.5±5.6 0.024

FACTG(a,b) 64.7±15.2 55.6±17.8 68.3±11.8 0.004

CCS 17.5±3.8 16.9±4.2 19.4±3 0.373

TOTAL(a,b) 82.3±17 72.5±20.4 87.7±13.2 0.004

TOI(a,b) 49.3±10.6 43.3±11.9 52.6±8.9 0.004

Abbreviations: PWB, physical well-being; SWB, social well-being; FBW, functional well-being; EWB, emotional well-being; andCCS, colorectal cancer
specific; FACT-C, Functional Assessment of Cancer Therapy – Colorectal; FACT-G, Functional Assessment of Cancer Therapy – General; TOI, Trial
Outcome index.
a Bonferroni post hoc test significant atP < . 0 2 between patients in initial response and two weeks after surgery; b Bonferroni post hoc test significant
at < . 0 2 between patients in two weeks after surgery and three months after Surgery.
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Table 5 Change in score (baseline to two weeks) –FACT- C subscales at for patients

Change in score(baseline to two weeks)

PWB SWB EWB FWB FACTG CCS TOTAL TOI

Gender

Male 4.4±8.9 6.1+7.4 −1.9±9.6 2.6+6.7 11.2±21.6 0.0±4.5 11.2±22.7 7±13.0

Female 1.1±7.0 3.2±7.7 0.2±6.3 2.2±7.3 6.6±18.0 1.4±4.8 8.0±21.3 4.7±13.9

P_Value 0.170 0.206 0.421 0.864 0.449 0.319 0.630 0.562

Stage

Stage I 10.9±5.0 15.4±5.4 17.8±4.3 15.3±3.7 52.2±7.7 16.4±16.0 5.2±10.1 3.2±28.5

Stage II 13.9±5.9 16.3±6.4 15.8±3.8 14.0±5.2 51.8±9.4 8.8±19.8 1.9±7.3 −5.9±23.2
Stage III 10.1±3.8 19.0±3.6 19.0±4.5 11.0±6.5 55.9+9.7 −4.2±23.5 −0.4±7.6 −8.1±11.6
P_Value 0.132 0.407 0.126 0.199 0.576 0.080 0.301 0.449

Surgery

Laproscopy 1.3±6.0 2.5±6.6 −2.7±8.9 1.4±5.4 2.5±17.4 0.1±4.3 2.5±20.2 2.7±9.9

Open 4.0±9.3 6.3±7.9 0.2±7.3 3.1±7.8 13.6±20.7 1.0±4.9 14.6±22.0 8.1±14.9

P_Value 0.272 0.100 0.254 0.428 0.067 0.509 0.069 0.186

Stoma

No 2.9±8.3 4.4±9.2 1.7±7.5 2.3±7.8 11.3±19.7 0.7±5.3 12.1±21.3 6.0±13.5

Yes 2.9±8.2 5.1±6.5 −2.7±8.5 2.4±6.4 7.7±20.5 0.6±4.2 8.3±22.5 5.9±13.5

P_Value 0.994 0.760 0.080 0.959 0.561 0.907 0.578 0.986

Abbreviations: PWB, Physical Well-being; SWB, Social Well-being; FBW, Functional Well-being; EWB, Emotional Well-being; and CCS, Colorectal
Cancer Specific; FACT-C, Functional Assessment of Cancer Therapy – Colorectal; FACT-G, Functional Assessment of Cancer Therapy –General ; TOI,
Trial Outcome index; SD, Standard Deviation

Table 6 Change in score (baseline to three months) = FACT-C subscales at for patients

Change in score(baseline to three months)

PWB SWB EWB FWB FACTG CCS TOTAL TOI

Gender

Male 2.1±6.9 3.5±7.2 −4.0±6.9 −0.8±8.2 0.8±17.3 −1.0±5.2 −0.1±19.6 0.4±13.7

Female −2.3±9.3 1.4±9.6 −3.7±7.1 −1.0±7.6 −5.6±22.8 −2.0±6.5 −7.5±28.0 −5.3±17.7
P_Value 0.076 0.392 0.853 0.920 0.290 0.576 0.304 0.238

Stage

Stage I 65.8±14.9 17.1±7.5 67.5±15.5 13.3±6.3 6.2±7.5 1.2±5.4 −5.0±8.7 3.0±16.9

Stage II 64.8±16.6 18.0±6.3 71.7±22.1 13.3±5.1 1.7±8.4 0.2±3.7 −3.9±6.1 −4.0±16.0
Stage III 62.5±12.1 22.6±5.8 85.7±19.8 14.7±6.3 0.7±7.8 0.9±6.4 −1.6±6.1 −6.1±10.7
P-Value 0.0.899 0.193 0.140 0.839 0.190 0.810 0.574 0.328

Surgery

Laparoscopy −2.0±8.1 0.3±7.7 −4.3±6.9 −0.4±5.9 −6.4±17.0 −2.1±4.0 −8.5±19.6 −4.5±11.5
Open 1.6±8.2 4.1±8.5 −3.6±7.1 −1.9±9.0 0.9±21.5 −1.0±6.8 0.0±25.8 −0.6±18.0
P_Value 0.159 0.143 0.716 0.772 0.229 0.543 0.245 0.415

Stoma

No 1.1±7.9 3.2±8.5 −2.7±8.1 −0.8±10.1 0.8±22.3 −0.1±7.7 0.7±27.7 0.2±19.0

Yes −0.5±8.6 2.2±8.4 −4.7±6.1 −0.9±6.2 −3.9±18.4 −2.3±4.1 −6.2±20.7 −3.7±13.2
P_Value 0.522 0.704 0.348 0.982 0.448 0.229 0.350 0.429

Abbreviations: PWB, Physical Well-being; SWB, Social Well-being; FBW, Functional Well-being; EWB, Emotional Well-being; and CCS, Colorectal
Cancer Specific; FACT-C, Functional Assessment of Cancer Therapy – Colorectal; FACT-G, Functional Assessment of Cancer Therapy –General ; TOI,
Trial Outcome index; SD, Standard Deviation
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[17]. The important observation from the study is that change
QOL was not affected approach of surgery (minimally inva-
sive versus open). This is similar to the results of Quality of
Life of COLORII (multicentre randomized trial comparing
laparoscopic and open surgery for rectal cancer) study. This
was a study done with 385 rectal cancer patients participated
in COLOR II Trial. Similar to our study, this study showed
deterioration of HRQOL immediately after surgery which
improved over time. There was no difference in QOL in
different surgical approaches (Minimally invasive versus
open) [1]. Laparoscopic rectal surgery is accepted as standard

of care with more and more evidence coming up about onco-
logic safety and preservation of HRQOL by laparoscopy. The
MRC CLASSIC TRIAL has shown that laparoscopy and
open surgery have equipoise of HRQOL, but for unknown
reasons men had loss of sexual scores compared to women in
laparoscopic group, which was not statistically significant
[10], but there are studies showing superiority of laparoscopy
over open surgery. The study by Braga et al. showed better
general health status, physical and social function with lapa-
roscopy compared to open surgery [2]. In COREAN trial sleep
and physical wellbeing were better, and fatigue was less after
laparoscopic surgery compared to open surgery [11]. Most of
studies showed superiority of laparoscopy in preserving
HRQOL in immediate post-operative period while few
showed during long term also. Recently, the study by Ng SS
et al. did a study to compare quality of life (QOL) outcomes in
Chinese patients after curative laparoscopic vs open surgery
for rectal cancer. They have used EORTC QLQ C30 and
QLQC38 to assess the QOL at 4 months , 8 months and
12 months. This study showed that laparoscopic sphincter-
preserving resection for rectal cancer is associated with better
preservation of QOL and fewer male sexual problems when
compared with open surgery (15). But we know that the
benefit of laparoscopy was more evident in immediate post-
operative period and this study evaluated HRQOL only during
late post-operative period. This was a limitation of the study,
which was rectified in our study. Similarly study by Sprangers
et al. showed that there is significant reduction in HRQOL in
patients who had undergone a sphincter saving procedure
compared to procedures involving permanent stoma [15].
Even though it is believed that abdomino-perineal resection
(APR) results in poor QOL, it is not substantiated by evidence.
Though patients, after APR, had lower body image scores and
reduction in sexual function in male patients, they had better
scores of physical function, future perspective and global
QOL. The meta-analysis by Cornish JA et al. showed that
though sexual function and physical function scores were less
with APR, global health scores were similar. Cognitive and
emotional function scores were high in APR patients [5].
Smilarly In a study done recently, QOL in patients with
permanent stoma and in those after colo-anal anastomosis
(CAA) did not differ significantly. APR patients had worse
sexual function, while most CAA patients had faecal inconti-
nence and sometime obstructed defecation, with important
impact on their QOL [8].

According to our study, the HRQOL scores after surgery
reduced 2 weeks after surgery and improved to pre surgical
levels 3 months after surgery. But due to a small sample
size of the present study, what we can best say is that the
approach of surgery (minimally invasive versus open) or
presence or absence colostomy didn’t make any significant
changes in HRQOL. There was a trend for change in
HRQOL with time, this may have been influenced by

Table 7 Minimally important difference estimates: distribution-based

SD 1/3 SD 1/2SD SEM

PWB

Baseline 6.5 2.2 3.3 1.0

2 weeks post-operative 5.7 1.9 2.9 0.9

3 months post-operative 4.1 1.4 2.1 0.6

SWB

Baseline 5.5 1.8 2.8 0.8

2 weeks post-operative 6.7 2.2 3.4 1.0

3 months post-operative 5.9 2.0 2.9 0.9

EWB

Baseline 5.7 1.9 2.8 0.8

2 weeks post-operative 6.5 2.2 3.2 1.0

3 months post-operative 5.1 1.7 2.6 0.8

FWB

Baseline 5.5 1.8 2.8 0.8

2 weeks post-operative 5.7 1.9 2.9 0.9

3 months post-operative 5.6 1.9 2.8 0.8

FACT-G

Baseline 15.2 5.1 7.6 2.3

2 weeks post-operative 17.8 5.9 8.9 2.6

3 months post-operative 11.8 3.9 5.9 1.8

CCS

Baseline 3.8 1.3 1.9 0.6

2 weeks post-operative 4.2 1.4 2.1 0.6

3 months post-operative 3.0 1.0 1.5 0.5

TOTAL

Baseline 17.0 5.7 8.5 2.5

2 weeks post-operative 20.4 6.8 10.2 3.0

3 months post-operative 13.2 4.4 6.6 2.0

TOI

Baseline 10.6 3.5 5.3 1.6

2 weeks post-operative 11.9 4.0 6.0 1.8

3 months post-operative 8.9 3.0 4.4 1.3

Abbreviations: PWB ,Physical Well-being; SWB, Social Well-being;
FBW, Functional Well-being; EWB, Emotional Well-being; and CCS,
Colorectal Cancer Specific; FACT-G, Functional Assessment of Cancer
Therapy – General ; TOI, Trial Outcome index; SD, Standard Deviation;
SEM, Standard Error of Mean.
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extraneous factors. Since preservation of HRQOL is one
important goal of cancer treatment, changes in QOL should
be documented and considered as a quality index of treat-
ment. Further studies with larger number of patients are
much needed.
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