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The Association of Pretreatment Health-Related Quality of
Life With Surgical Complications for Patients Undergoing

Open Surgical Resection for Colorectal Cancer

Thomas Anthony, MD,*† Linda S. Hynan, PhD,‡ Douglas Rosen, MD,* Lawrence Kim, MD,*†
Fiemu Nwariaku, MD,*† Charlene Jones, RN,† and George Sarosi, MD*†

Objective: The purpose of this study was to define the association
between pretreatment health-related quality of life (HRQL) and
surgical complications for patients with colorectal cancer.
Summary Background Data: For patients with colorectal cancer,
surgical complications arise from an interaction between underlying
medical comorbidity, colorectal cancer severity, and quality and
type of treatment provided. Measurement of HRQL provides a
summarization of well-being in the context of medical comorbidity
and colorectal cancer severity. The summarization of these factors
may be useful in prospective risk assessment of patients about to
undergo surgery for colorectal cancer.
Methods: A single-institution, prospective, cohort study of patients
with colorectal adenocarcinoma was performed from August 1,
1999, to March 31, 2002. Before treatment, all participants com-
pleted Medical Outcomes Survey SF-36 (SF-36); after the first year
of the study, patients also completed the colorectal cancer module of
the Functional Assessment of Cancer Therapy survey (FACT-C).
Information was collected on demographics, treatment, tumor vari-
ables, and complications.
Results: Ninety-seven patients have undergone open resection of
their colorectal cancer. All patients completed SF-36; 65 completed
FACT-C. Thirty patients (31%) experienced complications, includ-
ing 4 (4%) deaths. Age, race, albumin level, American Society of
Anesthesia class, specialty surgical training, tumor location, and
stage were not associated with complications in univariate analysis.
Patients experiencing surgical complications had significantly lower
HRQL scores on SF-36 Social Functioning, General Health Percep-
tion, and Mental Health Index scales as well as the Mental Health
Component summary score. FACT-C Social/Family, Emotional,
Functional Well-Being scores, and the Colorectal Cancer Concerns
score were also significantly lower for patients sustaining compli-

cations. When these HRQL scales were examined in a multivariate
model including albumin level, tumor location, and ASA class,
SF-36 Social Functioning (Odds Ratio [OR] � 0.98; 95% Confi-
dence Interval [CI] � 0.97–0.99) and FACT-C Colorectal Cancer
Concerns (OR � 0.89; 95% CI � 0.79–0.99) scales retained a
significant association with complications.
Conclusions: Pretreatment HRQL scores as measured by several
scales of SF-36 and FACT-C were significantly associated with
complications. Future studies should concentrate on defining the
predictive role of HRQL in determining surgical outcome for pa-
tients with colorectal cancer.

(Ann Surg 2003;238: 690–696)

Surgery is the primary form of therapy for patients with
colon and rectal cancers, yet our understanding of the

factors that help predict surgical complications is incomplete.
Complications are likely the result of multiple patient-, tu-
mor-, and treatment-related variables. A number of studies
have attempted to define these variables. Studies have vari-
ously suggested advanced age, rural residence, African-
American race, low serum albumin, high American Society
of Anesthesia (ASA) classification, tumors located in the
rectum, advanced disease stage, emergency surgery, and low
surgical and hospital volume may be associated with poor
outcomes.1–12 However, many of these variables capture only
a single aspect of risk and have shown only a weak associ-
ation with outcome. Prediction of surgical complications for
patients with colorectal cancer is therefore difficult at present.

Health-related quality of life (HRQL) attempts to mea-
sure the influence of a patient’s health on his/her well-being.
HRQL is traditionally thought of as an outcome. Well-being
is, however, defined within the context of several domains,
including physical, social, and psychologic functioning.13 As
such, these measures may provide a summary of the impact
of a patient’s past and present disease status on current
well-being. This summary may prove useful in prediction of
complications and risk adjustment. The purpose of this study
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was to test the hypothesis that patients with surgical compli-
cations would have significantly lower HRQL scores at the
time of diagnosis than patients with uncomplicated postop-
erative courses.

METHODS
Over the period from August 1, 1999, to March 31,

2002, patients with newly diagnosed, biopsy-proven colorec-
tal carcinoma were enrolled in an IRB-approved, single-
institution, prospective cohort study. Before surgical or med-
ical treatment of their colorectal cancers, patients were asked
to complete self-administered HRQL questionnaires. All pa-
tients completed the Medical Outcomes Study Short Form-36
(SF-36), which investigates generalized HRQL. After the first
year of this study, a disease-specific survey was added to this
assessment: the Functional Assessment of Cancer Therapy
for patients with Colorectal cancer (FACT-C). Both surveys
have undergone extensive testing for reliability, validity, and
sensitivity to change, and are in widespread use.14,15

The SF-36 is a validated health survey consisting of 36
questions that measure 8 health concepts: physical function-
ing, role limitations due to physical problems, bodily pain,
general health, vitality, social functioning, role limitations
secondary to emotional problems, and mental health. Addi-
tionally, 2 summary scores are available: a standardized
physical component and a standardized mental component.
Each summary score is derived from 4 scale scores; the
Physical Component score is derived from physical function-
ing, role limitations due to physical problems, bodily pain,
and general health. The Mental Component score is derived
from the remaining 4 scales: vitality, social functioning, role
limitations due to emotional problems, and mental health. For
each participant, a single number derived from his/her re-
sponses summarizes each health concept. The scores are
calibrated so that a higher score indicates an improved level
of function. For example, a high score in the bodily pain
category indicates a low level of bodily pain, while a high
score in social functioning indicates a high level of social
functioning.

The FACT-C is a disease-specific tool that provides
more focused information about the impact of colorectal
cancer on the patient’s HRQL. The survey consists of 34
questions organized into individual scales: Physical well-
being, Social/Family well-being, Emotional well-being, and
Functional well-being. These scales are applicable to the
experience of all patients with cancer. A fifth scale, Colorec-
tal Cancer Concerns, deals with issues directly related to
colorectal cancer and includes questions pertaining to abdom-
inal pain, bowel movements and control, weight, appetite,
and body image. Similarly to SF-36, the individual scales are
scored according to a standardized algorithm and adjusted
such that a higher value is associated with an improved
HRQL. Individual scale score may also be summated into a

series of overall scores: the FACT-G Total score is equal to
the summation of the 4 well-being scores; the FACT-C Total
score is equal to the summation of all 5 individual scale
scores. Missing scores for individual questions for both
surveys were imputed on the basis of the existing responses
using defined algorithms.

Demographic information including age, race, and ur-
ban versus rural residence was also collected. Disease and
comorbid factors including serum albumin level, ASA class,
pretreatment carcinoembryonic antigen level (CEA), location
of tumor (colon versus rectum), and American Joint Com-
mittee on Cancer stage were recorded. In addition, the level
of training of the surgeon was noted. Medical comorbidities
were recorded according to standardized definitions.

Surgical therapy for patients with colon cancer was
performed according to established guidelines.16 For patients
with rectal cancer, a combination of clinical examination,
endorectal ultrasound, and radiologic imaging was used to
determine the appropriateness of preoperative chemotherapy
and radiation. Patients with locally advanced tumors (� uT2)
were considered for neoadjuvant therapy.

A complication was broadly defined as any event that
required treatment measures not routinely employed in the
postoperative care of patients having undergone surgery for
colorectal cancer. Major complications were defined as any
event that resulted in prolonged ICU stay (�48 hours) or
return to the ICU or that required invasive intervention to
correct. All readmissions to the hospital within 30 days of
surgery were considered major complications. Postoperative
death included death of a patient who remained hospitalized
after colorectal cancer surgery or death occurring within 30
days regardless of the patient’s location.

Univariate analysis of complication rates was per-
formed using the Mann-Whitney U test or �2 test. Significant
factors in univariate analysis were included in stepwise lo-
gistic regression models designed to identify variables that
were significantly associated with surgical complications. To
identify possible confounding, factors previously identified as
significantly associated with postoperative complications in-
cluding ASA class, serum albumin levels, and colon versus
rectal location of tumor, were also considered in these mod-
els. All statistical analyses were performed using SPSS 10.0.1
(Chicago, IL).

RESULTS
A total of 112 patients were enrolled; 106 patients

(95%) underwent surgical therapy. Of the 6 patients who
were enrolled and did not undergo surgery, there were 4 who
were deemed medically unfit for surgery and 2 who refused
the surgical therapy offered. Of the 106 patients surgically
treated, 5 have undergone diverting colostomy only, and 4
patients with distal rectal tumors were treated by transanal
excision. Thus, there were 97 patients that underwent open
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surgical resections of their primary tumors. These patients
form the basis for this analysis.

Demographic, Tumor, and Treatment Variables
Complete demographic, tumor, and treatment informa-

tion is available for the entire cohort. There were 3 females
and 94 males. This distribution is reflective of the gender bias
inherent in the Veteran population treated at our institution.
The median age of the cohort was 66 (range, 51–85) years.
Most patients were Caucasian and resided in urban settings.
Medical comorbidity was common in this cohort of patients:
over 25% of these patients had Diabetes Mellitus and/or
coronary artery disease documented by cardiac catheteriza-
tion or prior myocardial infarction documented by electro-
cardiogram. This high rate of comorbidity is reflected in the
ASA classifications of these patients; over 60% were rated as
either class III or class IV anesthetic risks. Median value of
serum albumin was 3.9 (range, 2.4–4.8) g/dl. Median CEA
value was 3.8 (range, 0.2–7076) ng/ml. The majority of
patients had either AJCC stage I or II disease. Two patients
with rectal cancer had complete pathologic responses to
neoadjuvant therapy (2 of 13; 15%). Demographic, tumor,
and treatment variables are summarized in Table 1; Table 2
summarizes the surgeries performed.

SF-36 and FACT-C Scores
Of the 97 patients included in the analysis who were

asked to complete SF-36, all 36 questions were completed in
91 cases (94%). For the 65 patients who completed FACT-C,
responses to all 34 questions were recorded in 62 cases
(95%).

Complications
There were a total of 30 (31%) complications including

12 minor and 18 major complications. The majority of the
minor complications were infectious in nature. The most
common complication overall was superficial wound infec-
tion. The majority of major complications were delayed in
presentation; major complications resulted in the readmission
of 8 patients. Three of these patients were readmitted with
dehydration secondary to excessive ileostomy output after
creation of this stoma to protect a very low anastomosis.
There were 4 deaths (4%) in this series: 2 deaths occurred
without antecedent events, 1 patient each died secondary to
cerebrovascular accident and multisystem organ failure after
anastomotic leak. Major and minor complications are tabu-
lated in Tables 3 and 4.

The Association of Perioperative Variables
With Surgical Complications

Univariate analysis of perioperative patient-, tumor-,
and treatment-related factors did not identify any significant
associations between these variables and surgical complica-

tions. Table 5 summarizes the comparison between perioper-
ative variables and surgical complications.

The Association of Pretreatment HRQL Scores
With Surgical Complications

Comparison of both SF-36 and FACT-C scores be-
tween patients with surgical complications and those patients
with uncomplicated postoperative courses was performed.

TABLE 1. Patient, Tumor, and Treatment-Related Factors

Factor Frequency

Race
Caucasian 71 (73%)
African-American 26 (27%)

Residence
Urban 55 (57%)
Rural 42 (43%)

Diabetes mellitus 27 (28%)
Coronary artery disease 25 (26%)
CHF within 1 month of surgery 10 (10%)
COPD 16 (16%)
Surgeon Fellowship Training 38 (39%)
ASA class

Class II 37 (38%)
Class III or IV 60 (62%)

Tumor location
Colon 65 (67%)
Rectum 32 (33%)

AJCC Stage
Stage I 32 (33%)
Stage II 28 (29%)
Stage III 19 (20%)
Stage IV 16 (16%)

Complications
Minor 12 (12%)
Major 18 (19%)

CHF, congestive heart failure; COPD, chronic obstructive pulmonary
disease; ASA, American Society of Anesthesia; AJCC, American Joint
Committee on Cancer.

TABLE 2. Surgeries Performed for Colorectal Cancer

Surgery Performed Frequency

Right hemicolectomy 43
Left hemicolectomy 11
Sigmoid colectomy 10
Low anterior resection 26
Abdominoperineal resection 6
Total abdominal colectomy 1
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There were 30 complications in the 97 patients completing
SF-36 and 18 complications among the 65 patients complet-
ing FACT-C. For each individual scale of SF-36 and
FACT-C, patients with complications had lower pretreatment
scores than patients without complications. This difference
achieved statistical significance for the Social Functioning,
General Health Perception, and Mental Health Index scale
scores of SF-36, and for the Social/Family, Emotional, and
Functional well-being scales, as well as the Colorectal Cancer
Concerns scales of FACT-C. Statistically significantly differ-
ent scores were also noted for the SF-36 Mental Component
Score as well as the summary scores of FACT-C (FACT-G
Total and FACT-C Total scores). Tables 6 and 7 summarize

SF-36 and FACT-C scores for patients undergoing surgical
therapy for colorectal cancer.

Multivariate Analysis
A stepwise logistic regression analysis was performed

using surgical morbidity as the dependent variable. This
analysis was designed to test for possible confounding of the
relationship identified in univariate analysis between HRQL
and surgical morbidity/mortality. In each model, factors that
were suggested in previous studies to be significantly asso-
ciated with surgical complications were considered, along
with the pretreatment HRQL scales that were significantly
associated with surgical morbidity and mortality in univariate
analysis. These factors included serum albumin, tumor loca-
tion, and ASA class. The analysis first considered SF-36
Social Functioning, General Health Perception, and Mental
Health Index scores. These scores were modeled as continu-
ous variables. The SF-36 Social Functioning score was the
only factor considered that was independently associated with
complications (Odds Ratio [OR] � 0.98, P � 0.02; 95%
Confidence Interval [CI] � 0.97–0.99). An improved Social
Functioning score was associated with a decreased likelihood
of surgical complications. When the analysis was repeated

TABLE 3. Minor Complications

Infectious Complications Frequency

Superficial wound infection 4
Clostridium difficile colitis 1
UTI 2
Pneumonia 1
Miscellaneous

Postoperative atrial fibrillation 1
Urinary retention 1
Prolonged ileus 1
Postop esophagitis and UGI bleeding 1

UTI, urinary tract infection; UGI, upper gastrointestinal.

TABLE 4. Major Complications

Complications Frequency

Complications during initial stay
Anastomotic leak requiring diversion 2
Postoperative bleed requiring transfusion or

reoperation 2
Early postoperative bowel obstruction 1
CHF/pulmonary edema 1
Postoperative myocardial infarction 1
Sudden death 1
CVA 1

Complications resulting in readmission/death at home
Perineal wound infection 2
Pelvic abscess 1
Delayed anastomotic leak 1
Clostridium difficile colitis 1
Sudden death 1
Dehydration secondary to ilcostomy output 3

CHF, congestive heart failure; PE, pulmonary embolism; CVA, cerebro-
vascular accident.

TABLE 5. Association of Perioperative Patient, Tumor, and
Treatment Factors With Surgical Complications

Factor

Complication Rate
When Factor

Present P Value*

African-American race 6/26 (23%) 0.31
Rural residence 13/42 (31%) 0.99
Fellowship training 13/38 (34%) 0.57
Rectal location 14/32 (44%) 0.06
ASA class

II 8/36 (23%) 0.41
III 19/55 (34%)
IV 2/5 (40%)

AJCC stage
I 8/32 (25%) 0.88
II 9/28 (32%)
III 7/19 (37%)
IV 5/16 (31%)

Factor

Mean � SEM for
Patients With
Complications P Value†

Age 67.9 � 1.5 0.18
Albumin 3.8 � 0.10 0.65

ASA, American Society of Anesthesia; AJCC, American Joint Commit-
tee on Cancer; SEM, Standard Error of the Mean.

*P value based on Pearson Chi-square.
†P value based on Mann-Whitney U test.
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considering the FACT-C scales that were significant in uni-
variate analysis, only the scale dealing with Colorectal Can-
cer Concerns was independently associated with surgical
complications (OR� 0.89, P � 0.03; 95% CI � 0.79–0.99).

DISCUSSION
Surgery is the primary form of therapy for most patients

with colorectal cancer. Despite the frequency with which
surgery is employed to treat colorectal cancer, little is known
concerning the factors that determine the likelihood of sur-
gical complications. Surgical morbidity and mortality for
colorectal cancer patients is likely dependent on multiple
factors, including colorectal cancer severity, medical comor-
bidity, and the quality of treatment a patient receives. Prior
studies have tended to focus on the quality of therapy as the
main determinant of outcome.6–10,17 The role of disease
severity and medical comorbidity has received less attention.
Furthermore, physicians tend to concentrate on the physical-
lyobservable factors that determine complications and have
discounted the psychosocial aspects that may also contribute
to this outcome.18

Measurement of HRQL attempts to quantify the influ-
ence of a patient’s health on overall well-being. Multiple
domains are considered, including, physical, social, and emo-
tional well-being. Since HRQL comprehensively measures
the influence of patient overall health status on well-being, it
may also provide a summary measure of current and past
disease severity. This summary measure may in turn be
useful in the prediction of colorectal cancer surgical morbid-
ity and mortality. To our knowledge, no study to date has
tested this hypothesis. A first step in doing so is to identify
potential differences in HRQL scores for those patients who
sustained complications, compared with those patients who
recovered uneventfully. Therefore, the purpose of this study
was to identify the potential association between HRQL at the
time of diagnosis with surgical outcome.

Increased understanding of the factors that contribute to
surgical complications in patients with colorectal cancer may
be beneficial on multiple fronts. Complications of surgery for
colorectal cancer have obvious negative consequences for the
patient, but they also result in considerable institutional costs.
For example, surgical complications have a direct effect on

TABLE 6. SF-36 Scores for Patients Undergoing Surgical Therapy for Colorectal Cancer

SF-36 Scale
Patients Without Complications

Mean � SEM (n � 67)
Patients With Complications

Mean � SEM (n � 80) P Value*

Physical functioning 65.9 � 3.4 54.7 � 5.5 0.08
Role-physical 51.1 � 5.4 33.3 � 8.0 0.17
Pain index 69.1 � 3.4 59.1 � 4.7 0.11
General health perception 63.3 � 2.6 51.6 � 4.8 0.03
Vitality 51.4 � 3.0 46.4 � 5.2 0.40
Social functioning 78.4 � 3.5 54.2 � 6.0 0.004
Role-emotional 67.7 � 4.9 49.4 � 8.2 0.07
Mental health index 75.0 � 2.4 66.9 � 3.4 0.02
Physical component score 42.1 � 1.3 38.8 � 2.5 0.25
Mental component score 49.9 � 1.4 44.0 � 2.2 0.02

*P value based on Mann Whitney U test.

TABLE 7. FACT-C Scores for Patients Undergoing Surgical Therapy for Colorectal Cancer

FACT-C Scale
Patients Without Complications

Mean � SEM (n � 17)
Patients With Complications

Mean � SEM (n � 18) P Value*

Physical well-being 21.6 � 0.73 20.0 � 1.5 0.39
Social/family well-being 22.5 � 0.84 20.2 � 1.3 0.06
Emotional well-being 19.3 � 0.67 16.8 � 1.1 0.02
Functional well-being 20.2 � 0.98 16.3 � 1.8 0.07
Colorectal cancer concerns 22.4 � 0.65 19.3 � 1.3 0.03
FACT-G total score 83.7 � 2.3 73.4 � 4.8 0.06
FACT-C total score 106 � 2.7 92.7 � 5.6 0.05

*P value based on Mann Whitney U test.
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length of stay and hospital resource consumption.19–21 Fur-
thermore, public enthusiasm is growing for comparisons of
outcomes, including surgical complications, between physi-
cians and institutions. A clear understanding concerning the
factors that govern surgical complications is required to
properly risk-adjust populations being compared. Proper risk
adjustment will allow accurate comparisons concerning dif-
ferences in therapy rather than differences inherent in the
patients.

Knowledge of how individual components of HRQL
relate to perioperative complications may also be important
with respect to suggesting strategies that could diminish these
negative outcomes. For example, in patients with poor pre-
operative social functioning, early intervention by Social
Services may help to decrease morbidity or mortality related
to therapy. Similarly, in patients with low scores on the
FACT-C Colorectal Cancer Concerns scale (ie, those with
weight loss, cramps, loss of bowel control, diarrhea, poor
digestion, decreased appetite, or diminished body image) and
rectal cancer, initial chemoradiation therapy may be the more
appropriate initial therapeutic option than surgery.

The complication rate of 31% in this study is higher
than reported in most previous studies, especially given the
exclusion of emergency surgical procedures from this cohort.
There are several potential explanations for this. First, this
study was performed prospectively; complications were re-
corded as they happened, making loss of this information less
likely. Indeed, colorectal cancer surgical complication rates
for retrospective studies are generally less that half of those
reported for prospective series. The complication rate re-
ported in this series is only marginally higher than the rate
reported in other prospective series.8,9,19–21 Second, strict
definitions of what constituted surgical morbidity and mor-
tality were used. The inclusiveness of these definitions con-
tributed to the number of complications identified. For exam-
ple by inclusion of readmissions within 30 days as a major
complication, the major complication rate more than doubled.
Finally, the reported complication rate represents an unad-
justed figure. Complication rates can vary considerably on the
basis of the population being considered. The population in
this cohort had substantial medical debility; this is reflected in
ASA class scores. Over 60% of the cohort was either ASA
class III or IV.

We chose to use both SF-36 and FACT-C to broadly
survey our cohort. SF-36 offers the advantage of widespread
use and familiarity. Since SF-36 is not specific for a particular
disease process, it could also allow similar comparisons
across other disease processes. The FACT-C survey was
added after it had completed testing for reliability and valid-
ity.14 We theorized that the FACT-C survey would compli-
ment SF-36, because it would provide more in-depth charac-
terization of the impact of colorectal cancer disease severity
on outcome. This appears to be borne out in our analysis,

since individual scales of both SF-36 and FACT-C were
significantly lower in patients with surgical complications.

While univariate analysis suggested that none of the
standard perioperative variables were significantly associated
with surgical complications, patients sustaining surgical com-
plications had lower pretreatment scores on each scale of
SF-36 and FACT-C. In the cases of SF-36 Social Function-
ing, General Health Perception, and Mental Health scales,
these differences reached statistical significance. Likewise,
patients incurring surgical complications had significantly
lower scores on FACT-C Social /Family, Emotional, Func-
tional, and Colorectal Cancer Concerns scales. Additionally,
the pretreatment SF-36 Mental Component Score and
FACT-G and FACT-C Total scores were also significantly
lower in those patients with complications after surgery.
Multivariate analysis suggested that surgical complications
were associated significantly and independently with low
scores on SF-36 Social Functioning or FACT-C Colorectal
Cancer Concerns. Many of these scales of SF-36 and
FACT-C capture information not commonly elicited in rou-
tine histories for patients with colorectal cancer. SF-36 Social
Functioning scale measures the extent and time that current
health is influencing the patient’s normal social interactions.
We speculate that normal social functioning is one of the
most “elective” aspects of normal well-being and therefore
among the first to be altered by a negative change in health.
This perhaps explains the finding that among all 8 individual
scales of SF-36, only Social Functioning was independently
associated with complications. Similarly, patients sustaining
surgical complications also had a reduced score on the
FACT-C Colorectal Cancer Concerns scale. This scale deals
with many of the aspects of normal functioning that can be
affected by colorectal cancer. Although many of these ques-
tions are part of a routine history for patients with colorectal
cancer, they are usually not factored into an assessment of
surgical risk. It is likely that taken together, these questions
offer an overview of colorectal cancer severity. This infor-
mation in turn helps predict surgical complications.

This study requires cautious interpretation. The rela-
tively small sample size perhaps accounts for the lack of
statistical associations between perioperative variables and
complications that had been noted by previous studies. This,
however, makes the results of this analysis even more strik-
ing; with a small number of patients, there were statistical
separations in HRQL scores between those with and without
complications. Furthermore, the uniformity of the findings
across all scales suggests that our hypothesis is valid and
these instruments may add considerably to our ability to
understand and eventually to predict surgical complications.

Although this study suggests that patients with compli-
cations have lower initial HRQL than patients without com-
plications, many questions remain. First, the small population
size did not allow for an assessment of the correlation

Annals of Surgery • Volume 238, Number 5, November 2003 Quality of Life and Surgical Morbidity

© 2003 Lippincott Williams & Wilkins 695



between pretreatment scores and major complications. Fore-
knowledge of those patients who would sustain major and
potentially life-threatening complications may result in alter-
ation of treatment. For instance, in the case of a patient with
metastatic disease, this information may lead to avoidance of
surgery altogether. Second, the instruments that were used in
this study to measure HRQL were developed primarily to
measure changes in HRQL over time, and not to measure risk
of surgical complications. It is likely that more precise in-
struments for this purpose can be developed using subsets of
questions from both surveys. Such refinement of instrumen-
tation will lead to a more precise assessment of the relation-
ship between HRQL and surgical complications. Finally, the
small size of this cohort also does not allow for an assessment
of the possible predicted value of pretreatment HRQL. It is
possible that the information obtained from these measures of
HRQL may replace or offer adjunctive information to current
risk assessment strategies.

In summary, this study has defined the existence of an
association between pretreatment HRQL scores and surgical
outcome for patients with colorectal cancer. The exact role
that this information will play in the prediction of surgical
complications remains to be defined by future studies.
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