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Abstract

Purpose—To investigate the mediators of health-related quality of life (HR-QoL) in colorectal
cancer (CRC) patients and effect on overall survival.

Methods—We analyzed baseline (within 1 year of diagnosis) SF-12v1 questionnaire data from
3,734 CRC patients and assessed the differences in mental composite scores (MCS) and physical
composite scores (PCS) by socio-demographics and risks of poor HR-QoL by these factors.
Hazard ratios were generated using univariate cox regression for MCS and PCS dichotomized
using the normalized scoring based mean of 50 and survival estimates generated using the Kaplan-
Meier method.

Results—Differences in MCS and PCS were identified by sex, age, education level, alcohol use,
tobacco use, and stage. Race, marital status, and cancer site differed only by PCS. Being female,
never married, former alcohol user, or with stage IV disease significantly increased risk of a poor
HR-QoL, with magnitudes of risk from 1.25- to 1.97-fold. Higher education level had a protective
effect (MCS: Pyreng=2.32%1077; PCS: Pyeng=5.62x10714). Hispanics and African-Americans had a
1.35- and 1.57-fold risk of poor PCS, and increase in age had a protective effect for risk of poor
MCS (Pyreng=1.84x1077). Poor MCS or PCS were associated with poor prognosis and decreased
survival at 5-years (HRpcs=1.57, 95%CI=1.41-1.76 and HRpcs=2.38, 95%CI=2.08-2.72), and
both remained significant when adjusting for age, gender, race, education level, tumor stage, and
tumor site.
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Conclusions—Our findings identify potential mediators for HR-QoL and suggest that baseline
HR-QoL assessment may be prognostic for CRC.
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Introduction

Colorectal cancer (CRC) is the third most common cancer diagnosed in the United States,
and it is estimated that by the end of 2016, 134,490 new cases will be diagnosed and 49,190
people are expected to die of this disease [1]. The current five-year survival rate for patients
with CRC is 64.9% and the 2012 estimated number of individuals in the U.S. living with
CRC was 1.2 million [2]. Improvements in CRC survival rates are largely due to
advancements in screening, early diagnosis, and treatment modalities [3]. However, even in
light of this improved survival, there is still a need for additional prognostic factors to
identify those at high risk of a poor outcome, while also better managing overall well-being
of CRC patients. Recent evidence has indicated that assessment of health-related quality of
life (HR-QoL) may provide valuable information to improve risk assessment in CRC [4].
Evidence-based findings indicate that physical and psychosocial factors other than
sociodemographic or clinical variables are associated with increased risk of impaired HR-
QoL [5] and may predict CRC survival [6-8]. From a clinical perspective, HR-QoL as
complementary data with clinical factors can help to screen for at risk sub-populations with
physical or psychosocial issues that may benefit from enhanced monitoring or improved care
management. Studies conducted by Cella et al. demonstrated that better (high) HR-QoL is
associated with improved survival in cancer patients and that it was highly predictive of
patient-reported outcomes associated with overall and progression-free survival times [9,
10].

Health-related assessments are viewed as complimentary measures that when combined with
other clinical measures can provide a more complete representation of an individual’s health
status [11]. For instance, one study had shown HR-QoL measurement to be a better
prognostic measure of survival compared to clinical parameters [12]. Therefore, we set out
to investigate baseline (within 1 year of diagnosis) HR-QoL in these patients and identify
socio-demographic and behavioral factors that were associated with reduced HR-QoL.

HR-QoL assessments provide valuable information that can aid in predicting CRC patient
outcomes [13]. Most HR-QoL studies are limited in that they only explore associations with
treatment response or focus on a specific population (those enrolled in clinical trials or
undergoing end-of-life palliative care) [14, 15, 13]. Thus, they do not address the impact of
baseline HR-QoL outcomes on prognosis of CRC patients. As one of the few studies that has
explored baseline HR-QoL, a study by Maisey et al. in 501 CRC patients showed a better
survival for patients with above the median global score (=67) assessed by EORTC-QLQ-
C30 and that QoL scales were significant independent predictors of survival [16]. However,
this study did not investigate the predictors of QoL in their population. Few studies have
explored this relationship at baseline [17, 3]. Thus, there is an important need to develop a
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better understanding of mediators between HR-QoL measures and CRC patient survival.
Our goal was to assess the relationship between baseline MCS/PCS and CRC overall
survival. To do this, we used SF-12 HR-QoL MCS and PCS measurements from a cohort of
CRC patients to analyze relationships between HR-QoL and patient socio-demographics and
overall survival.

Materials and Methods

Colorectal cancer patient study population and sociodemographics

All new patients seen at MD Anderson Cancer Center complete a patient history form,
which includes collection of socio-demographic, epidemiology, and risk factor information.
This form also includes assessment of HR-QoL using the generic, non-disease specific,
validated SF-12v1 questionnaire [18]. Information on cancer diagnosis, previous treatment,
tumor characteristics, and follow-up (vital status) was obtained from our institutional Tumor
Registry. A total of 4,941 colorectal cancer patients age = 18 years that completed the
patient history form within 1 year of their diagnosis were identified. Patients who received
prior treatment (N = 238), diagnosed with multiple histology (N = 103), diagnosed with non-
adenocarcinomas (N = 658), or had missing race information (N = 208) were excluded.
Thus, the final number of patients included in our study population was 3,734, including
those with missing survival information (N = 69).

SF-12 quality of life (QoL) health-related questionnaire and scoring

HR-QoL is a multi-dimensional construct that encompasses patients’ negative and positive
aspects of the physical, functional, emotional, and social domains [19, 20]. For this study,
we used the SF-12v1 tool that consists of twelve items derived from the short-form 36
(SF-36) questionnaire [21] that maps to four domains (physical, functional, emotional, and
social) and eight subscales (physical functioning, role-physical, bodily pain, general health,
vitality, social functioning, role-emotional, mental health). These subscales are used to
generate two composite summary scores, the physical composite summary (PCS) and
mental composite summary (MCS). Scoring for the pain interference question of the SF-12
was slightly modified in our questionnaire with responses on a 0-10 scale instead of the
SF-12 reported 0-5 scale. Therefore, the scoring was adjusted to match the SF-12 scoring. A
norm-based scoring system was used in which the MCS and PCS scores were normalized to
a mean score of 50 (SD=10) based on SF-12 data obtained from the US general population
[18]. A high MCS or PCS (= 50) is indicative of a better HR-QoL compared to the general
population, while a low MCS or PCS (< 50) is indicative of a poor HR-QoL compared to the
general population. A recall period of 4 weeks was used with the SF-12v1.

Statistical methods

Differences in mean MCS and PCS scores by patient socio-demographics were assessed
using analysis of variance (ANOVA) or Wald statistic. A score of 50 was used to
dichotomize population by PCS and MCS to evaluate associations between HR-QoL and
socio-demographic variables using unconditional logistic regression with corresponding
odds ratios (ORs) and 95% confidence intervals (Cls). Hazard models for 5-year survival
were generated using univariate and multivariate linear Cox regression analysis adjusting for
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age, gender, race, tumor stage, and tumor site. The proportional odds assumption was
examined for both PCS and MCS under these parameters and found to be valid. Survival
estimates were calculated by Kaplan-Meier method with corresponding log-rank P values.
Survival was defined as time from diagnosis to date of death or last follow up within 5 years.
Multivariate analyses incorporating all variables were performed to identify independent
factors associated with risk of a poor HR-QoL and prognosis.

Results

Study population

Our study population consisted of non-Hispanic White (77.7%), Hispanic (9.8%), African-
American (8.5%), and Asian/Pacific Islander (4.1%) colorectal cancer patients with slightly
more than half of the overall population being male (58.0%) (Table 1). A significant
proportion of the patients were diagnosed at <50 years old (30.7%) and 50-59 years old
(30.9%) compared to older patients that were 60-69 (24.5%) and 70+ years old (13.8%). A
majority of patients were married (76.4%) compared to those that were widowed (5.4%),
separated (0.4%), divorced (6.9%), or never married (10.8%). By education level, most of
our study population had at least a high school level (48.5%) or some college level education
(39.2%). For the behavioral factors, most of the patients had never used alcohol (42.8%) or
tobacco (51.8%), while less reported being former (17.7%) or current (38.5%) alcohol users
and former (37.1%) and current tobacco users (9.9%). Most patients’ tumors were found in
the colon (69.8%) with only 30.2% of patients’ tumors in the rectum. According to stage,
there was a higher percentage of patients with stage Il and 1V (25.2%) tumors than stage |
and Il (11.6%) tumors.

PCS and MCS score distribution among colorectal cancer patients

The mean PCS reported by our study population was 43.07 (range: 13.90-67.03) (Figure
1A). The total percent of those that reported PCS scores that were worse than the general
population (< 50; 65%) was greater than those that reported PCS scores that were better than
the general population (= 50; 35%). For MCS, patients had a reported mean of 48.58 (range:
10.26-68.52), with 47% being the total percent of patients with a score worse than the
general population (< 50) and 53% the total percent of those with a score better than the
general population (= 50) (Figure 1B). The mean MCS and mean PCS in this population
were significantly different (P<0.01).

Differences in baseline mental and physical HR-QoL by socio-demographic factors

We observed socio-demographic factors to be statistically different by MCS and PCS (Table
1). Significant differences in PCS scores by racial groups (P = 9.33 x 1078) were identified,
but this was not observed for MCS scores (P = 0.23). Males had a significantly better MCS
(P = 1.47 x 10712) and PCS (P = 6.12 x 10713) than females. MCS significantly differed
among age groups (P = 1.27 x 107). Improvements paralleled increases in age with those
being 70+ years old having the best mental health QoL. For PCS, significant differences by
age were identified (P = 0.030), however the finding was opposite with the 70+ age group
reporting the poorest physical HR—-QoL. There was no statistical difference in mean MCS by
marital status (P = 0.050). In contrast, significant differences in mean PCS were observed by
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marital status (P = 1.03 x 107). Both mean MCS (P = 2.49 x 10~7) and PCS (P = 1.19 x
10724) were significantly different by education level, in which those with a college level
education had a better HR-QoL than those with less than a high school level education. A
poorer mean MCS and PCS was observed for former alcohol users (MCS: P = 3.49 x 107%;
PCS: P = 1.17 x 10733) and for current tobacco users (MCS: P =5.29 x 1076: PCS: P =
0.00090). We also observed a significant difference in mean PCS (P = 2.40 x 10710) by
cancer site, but not for MCS (P = 0.83). By stage, there was a significant difference in mean
MCS (P = 4.88 x 107%) and mean PCS (P = 5.79 x 10739) with stage IV patients, as
expected, having the poorest HR-QoL.

Socio-demographic predictors of mental and physical HR-QoL

We evaluated the relationship between stratified PCS (+/- 50) and socio-demographics
(Table 2) and found females carried a 1.65-fold risk of poor PCS (95% CI: 1.44-1.90, P =
1.47 x 10712), By race, Hispanics and African-Americans had a 1.35-fold risk (95% ClI:
1.06-1.70, P = 0.013) and 1.57-fold (95% ClI: 1.21-2.04, P = 0.0010) increased risk of poor
PCS compared to non-Hispanic White CRC patients, respectively. When we assessed risk by
age, there was no association with PCS (ORpcs: 1.00, 95% CI: 0.93-1.06, Pteng = 0.91).
Widowed individuals had a 1.65-fold risk (95% CI: 1.19-2.28, P = 0.0020) and never
married individuals had a 1.44-fold risk (95% CI: 1.14-1.80, P = 0.0020) of poor PCS when
compared to those who were married.

When we assessed the relationship between stratified MCS and socio-demographics (Table
3), female individuals had a 1.55-fold risk of poor MCS (95% ClI: 1.36-1.77, P = 4.79 x
10711), Interestingly, the risk of poor MCS decreased linearly with age in which there was a
0.84fold reduction for 50-59 year olds (95% CI: 0.71-0.99, P = 0.034), 0.71-fold reduction
for 6069 year olds (95% CI: 0.60-0.85, P = 1.45 x 1074), and a 0.61-fold reduction for 70+
year olds (95% CI: 0.49-0.75, P = 3.46 x 1076),

For both PCS and MCS, we observed an education level greater than high school or some
college conferred a protective effect on HR-QoL (PCS: Pyeng =5.62 x 10714; MCS: Pyreng =
2.32 x 1077). Interestingly, in current alcohol users, we observed a protective effect on poor
PCS (OR: 0.48, 95% CI: 0.42-0.56, P = 1.00 x 10724) and MCS (OR: 0.81, 95% CI: 0.70-
0.94, P = 0.005). In contrast, current tobacco users had an increased risk of poor PCS (OR:
1.36, 95% CI: 1.06-1.73, P = 0.014) and MCS (OR: 1.74, 95% CI: 1.39-2.18, P = 1.56 x
1076). Although CRC patients with colon tumors had only an increased risk for poor PCS
(ORpcs: 1.66, 95% ClI: 1.44-1.92, P = 4.18 x 10712, ORycs: 1.04, 95% Cl: 0.91-1.20, P =
0.56), individuals with stage 1V disease were at a significant risk of poor HR-QoL (ORpcs:
1.97, 95% Cl: 1.32-2.92, P = 7.96 x 1074, ORpcs: 1.94, 95% CI: 1.31-2.86, P = 8.95 x
1074).

In multivariate analysis (Table 4), sex, education level, current smoking, current tobacco use,
colon tumors, and stage 1V were independent predictors of risk of poor PCS. Interestingly,
age at diagnosis was only a significantly independent predictor of MCS with older age
having a larger effect on predicting decreased risk of a poor MCS. Other independent
variables were similar to PCS: sex, education level, tobacco use, and stage 1V cancer.
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Poor mental and physical HR-QoL as a prognostic factor in CRC

We assessed differences in overall survival of CRC patients (N = 3,665 with vital status
available) by PCS or MCS (Figures 2 and 3). We observed that CRC patients reporting a
poor PCS compared to the general population (< 50) had a significant reduction in survival
time at 5-years compared to those with a better PCS than the general population (= 50; log-
rank P = 9.60 x 10740; Figure 2A). This corresponded to a 2.38-fold increase in risk of dying
in those with a PCS score < 50 (95% CI: 2.08-2.72, P < 0.0001). A large portion of our
CRC patient population had missing stage information (63.3%). Therefore, we repeated the
analysis restricting to those patients with stage information available (N = 1,360) and
included adjustment for age, gender, education level, race, tumor stage, and tumor site. A
similar highly significant effect (log-rank P = 5.76 x 10717) was observed by PCS (HRg;:
2.14, 95% CI: 1.68-2.72, P < 0.0001; Figure 2B. When further stratified by stage at
diagnosis, this effect by PCS was borderline significant for stage 1/11 patients (log-rank P =
0.049) and increase in risk (HR: 1.77, 95% ClI: 0.93-3.38, P = 0.082) for those with poor
PCS (Figure 2C). The effect was highly significant in the stage HI/IV patients with a poor
PCS being associated with a 2.21-fold increase risk of dying (95% CI: 1.70-2.87, P <
0.0001) and reduction in median survival time (log-rank P = 2.54 x 10~16; Figure 2D).

Survival time in the overall population was also significantly decreased for those with a
MCS worse than the general population compared to those with a MCS better than the
general population (log-rank P = 3.66 x 10716; Figure 3A). CRC patients with a poor MCS
were at increased risk of dying (HR: 1.57, 95% CI: 1.41-1.76, P < 0.0001), and we observed
comparable results when restricting to those with stage information and adjusting for
adjustment for age, gender, race, education level, tumor stage, and tumor site: HR: 1.50,
95% CI: 1.21-1.86, P = 0.0002 (Figure 3B). This effect of MCS on overall survival was
consistent when stratified by stage at diagnosis. Both early stage (I/11; Figure 3C) and late
(11v; Figure 3D) stage patients had significantly increased risk and reduced survival
durations. When PCS and MCS were analyzed as continuous variables in the adjusted Cox
model for 5-year survival, each unit decrease in the score was associated with a significant
increase in risk of dying. For PCS the HR was 1.04 (95% ClI: 1.03-1.05) and for MCS it was
1.01 (1.00-1.02).

Discussion

The goal of this study was to explore the differences in PCS/MCS by socio-demographic
factors, assess associations between MCS/PCS and socio-demographic factors, and
determine the effect on overall survival in CRC patients. To our knowledge, this is the first
baseline HR-QoL study using the SF-12 questionnaire that evaluated MCS/PCS association
with socio-demographics and as a predictor of prognosis in CRC patients.

Our findings showed that African-Americans have the worst HR-QoL when measured by
PCS or MCS compared to other racial groups. From data obtained by the Behavioral Risk
Factor Surveillance System (BRFSS), minority populations (Hispanic and African-
American) in the U.S. were found to have a higher number of individuals who reported fair
or poor health compared to non-Hispanic Whites [22]. In another study, African-Americans
and Hispanics in the general population, have higher rates of depression compared to non-
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Hispanic Whites [23]. However, despite these similarities with the general population, CRC
patients have poorer HR-QoL than the general population that may be attributed by existing
racial disparities for CRC patients, including for later stage at diagnose in which African-
American men have a 18% higher odds of late-stage CRC at diagnosis than non-Hispanic
Whites [24]. Thus, these important findings indicate a critical need for future evaluations of
HR-QoL racial disparities among CRC patients as a step to improve overall well-being and
prognosis for African-American and Hispanic CRC patients.

By stratified PCS or MCS scores, those that were widowed, never married, or had less than a
high school level education, were at risk of poor PCS or MCS. This is in concordance with
results from other studies that highlights an association between married/living as married
and having better physical and psychosocial well-being and a protective effect for mental
health in cancer patients with higher education [25]. Based on the general U.S. population,
there is a higher percentage of reported fair and poor health observed for females, widowed,
separated or divorced individuals, compared to married individuals, and the percentage of
adults that reported fair or poor health was greater among those with less than a high school
education compared to those with a college level education [26, 22]. Marital status and
education are often used as surrogate markers for socioeconomic status and thus, access to
care and overall health status. Further studies would be of interest to explore the specific
mediators of HR-QoL in these populations.

When we assessed patient socio-demographics by stratified MCS, surprisingly, we found
younger patients were at risk of a poor MCS compared to older patients. In comparison to
our study results, another study observed a better global health mean score of 62.8 among
older CRC patients compared to younger patients [27]. However, this is in contrast to what is
observed in the general population for which there is increased reported numbers of poor
HR-QoL with an increase in age [28]. This observation in the general population is likely the
cause of physical pain/discomfort, depression and anxiety linked to chronic conditions
related to aging [29]. It has also been noted that illness acceptance for cancer patients is
linearly associated with patient income [30]. Therefore, it can be hypothesized that a better
self-reported HR-QoL among older CRC patients is reflective of more acceptance of the
disease and having lower financial stress/concerns.

In our study we found current alcohol use to be inversely associated with a poor MCS and
PCS, and former users associated with poor MCS and PCS. In a study by Owusu et al. they
reported associations between CRC screening rates and depression, alcohol use, and
smoking. Stratified by race, past alcohol use was associated with an increase in CRC
screening in African-Americans [31]. Indicating that there are racial disparities in the
relationship between CRC screening and alcohol use and smoking [31]. The use of alcohol
and tobacco may influence emotions and behavioral attitudes about CRC screening, which
may also influence a patient’s perspective or acceptance of their disease at diagnosis.
Alcohol use could also be serving as a coping mechanism among CRC patients, and thus
improving their perceived HR-QoL. As modifiable risk factors, alcohol use and tobacco use
could be potential areas for intervention to improve overall survival of CRC patients.
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PCS and MCS remained associated with overall survival in our overall population (N =
3,665), stage-restricted population (N = 1,360), and stratified by stage (I/Il, N = 425 and
I1/1V, N = 935). Our results support PCS and MCS as prognostic factors for CRC, an effect
that appears to be independent of stage. Interestingly, the prognostic effect of PCS was
muted in early stage CRC patients with borderline significant effects on survival time and
risk (P = 0.063 and 0.065, respectively). It is possible the early stage patients would not be
experiencing the physical effects of CRC due to the limited symptoms that are present at this
stage. In contrast, MCS was a significant prognostic factor in early stage patients —
potentially suggesting that the effects of a cancer diagnosis on mental well-being
overwhelms the specific knowledge regarding stage.

One of the strengths of this study is the use of a large, diverse CRC patient cohort (N =
3,734), while other previous studies used relatively small cohort sizes [25, 32, 33]. Another
strength was that we assessed HR-QoL at baseline in which patient reported outcomes were
not influenced by the effect of treatment regimens. This is in contrast to many studies in the
literature that assess HR-QoL in cancer patient populations focusing on periods during or
immediately following treatment [13-15]. We utilized the SF-12 questionnaire in obtaining
our HR-QoL measurements, which provides an overall composite score for mental health
and physical health, allowing us to assess these two compaosites separately as opposed to the
limitations presented with using other HR-QoL assessments that provide a single overall
HR-QoL score [34]. Furthermore, because of our large patient population, we were able to
include those with early stage (I and 11) CRC in our analysis, while other studies have
focused on patients with advanced or metastatic disease [35, 36, 16].

Although we consider the diversity of our population to be one of the strengths of this study,
the use of a hospital-based cohort may limit the generalizability of our findings to other
CRC populations. The assessment of HR-QoL in this study was based on a generic HR-QoL
questionnaire, and not a disease-specific quality of life tool. Several previous studies have
used cancer-specific measures such as the EORTC QLQ-C30 [37] or the FACT-C [38, 13],
making direct comparisons with other studies using these tools difficult. However, since a
gold-standard for HR-QoL instruments has not yet been established for the assessment of
CRC QoL outcomes, it remains to be determined which instrument would be most
appropriate [34]. Further studies that incorporate multiple institutions with subsequent
controlled trials would be necessary to validate these findings and determine the
generalizability to the CRC population more broadly. Despite these limitations, our results
clearly indicate a strong relationship between poor PCS and MCS at baseline and prognosis
of CRC patients. This is similar to another study that supports baseline HR-QoL as a
significant independent prognostic indicator in advanced CRC patients in which they
showed QoL scales to be significant independent predictors of survival [16]. Contrary to our
study, they had a smaller patient cohort (N=501) with most patients (82%) diagnosed with
metastatic disease. Our findings can be generalized to both early and late stage CRC
patients.

The findings from this study highlighted a shorter survival time for CRC patients who had
scored poorly for physical and mental HR-QoL at baseline, suggesting that HR-QoL could
serve as a prognostic factor in these patients. If validated, utilizing HR-QoL assessment as a
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prognostic tool prior to initiation of treatment could help to identify sub-populations of CRC
patients who are at risk for a poor outcome. These high-risk patients would be candidates for
potential interventions to improve their quality of life (such as counseling, tobacco cessation,

an
de
Wi

d others), while also providing additional information that could be used to help inform
cisions regarding treatment. The information regarding HR-QoL would be complementary
th other existing prognostic factors based on tumor and patient characteristics.
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Table 2

Risk of poor PCS by socio-demographic factors

Low, N (%) High, N (%)2 OR (95% CI) P value

Race

Non-Hispanic White 1,837 (76.2) 1,063 (80.4) 1

Hispanic 256 (10.6) 110 (8.3) 1.35 (1.06-1.70)  0.013
African-American 231 (9.6) 85 (6.4) 1.57 (1.21-2.04)  0.0010
Asian/PI 88 (3.7) 64 (4.8) 0.80 (0.57-1.11) 0.18

Sex

Male 1,298 (53.8) 870 (65.8) 1

Female 1,114 (46.2) 452 (34.2) 1.65(1.44-1.90) 1.47x10712
Age, years

<50 749 (31.1) 398 (30.1) 1

50-59 750 (31.1) 405 (30.6) 0.98 (0.83-1.17) 0.85

60-69 563 (23.3) 353 (26.7) 0.84(0.71-1.01)  0.072

70+ 350 (14.5) 166 (12.6) 1.12 (0.90-1.40)  0.31

P for trend 1.00 (0.93-1.06) 0.91
Marital Status

Married 1,793 (74.4) 1,058 (80.0) 1

Widowed 148 (6.1) 53 (4.0) 1.65(1.19-2.28)  0.0020
Separated 10 (0.42) 6 (0.5) 0.98 (0.36-2.71)  0.97
Divorced 171 (7.1) 87 (6.6) 1.16 (0.89-1.52)  0.28

Never Married 287 (11.9) 118 (8.3) 1.44 (1.14-1.80)  0.0020
Education Level

< High School 237 (10.2) 71 (5.6) 1

High School/AA/VOC 1231 (53.0) 580 (45.9) 0.64 (0.48-0.84) <0.0001

At least some college 853 (36.8) 612 (48.5) 0.42 (0.31-0.56)  <0.0001

P for trend 0.65 (0.58-0.73) 5.62 x 10714
Alcohol Use

Never 1,118 (46.80) 480 (36.70) 1

Yes, but quit 510 (21.35) 152 (11.62) 1.44 (1.17-1.78)  0.0010

Yes, currently 761(31.85) 676 (51.68) 0.48 (0.42-0.56)  <0.0001

P for trend 0.69 (0.64-0.75) 5.84 x 10722
Tobacco Use

Never 1,245 (52.25) 690 (52.79) 1

Yes, but quit 876 (36.76) 510 (39.02) 0.95(0.82-1.10)  0.50

Yes, currently 262(10.99) 107 (8.19) 1.36 (1.06-1.73)  0.014

P for trend 1.08 (0.97-1.19) 0.14
Cancer Site

Rectum 634 (26.3) 492 (37.2) 1

Colon 1778 (73.7) 830 (62.8) 1.66 (1.44-1.92) 418 x 10712
Stage
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Low, N (%) High, N (%)& OR (95% ClI) P value
| 80 (10.3) 66 (11.0) 1
1l 150 (19.4) 136 (22.7) 0.91(0.61-1.36)  0.64
" 282 (36.4) 286 (47.8) 0.81(0.56-1.17)  0.27
v 262 (33.9) 110 (18.4) 1.97(1.32-2.92)  <0.0001
P for trend 1.26 (1.12-1.41) 7.71x10°°

Pl, Pacific Islanders; AA, associate of arts, VOC, vocational

a .
Percentage may not equal 100% due to rounding
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Table 3

Risk of poor MCS by socio-demographic factors

Low, N(%)2  High, N(%)2 OR (95% CI) P value

Race

Non-Hispanic White 1,337 (76.6) 1,563 (78.6) 1

Hispanic 186 (10.7) 180 (9.05) 1.21(0.97-1.50) 0.089
African-American 152 (8.71) 164 (8.25) 1.08 (0.86-1.37)  0.50
Asian/PI 70 (4.01) 82 (4.12) 1.00 (0.72-1.38 0.9
Sex

Male 914 (52.4) 1,254 (63.1) 1

Female 831(47.62)  735(36.9) 155 (1.36-1.77)  4.79 x 1011
Age, years

<50 595 (34.1) 552 (27.8) 1

50-59 548 (31.4) 607 (30.5) 0.84 (0.71-0.99) 0.034
60-69 398 (22.8) 518 (26.0) 0.71 (0.60-0.85)  <0.0001
70+ 204 (11.7) 312 (15.7) 0.61 (0.49-0.75)  <0.0001
P for trend 0.85(0.79-0.90) 1.84 x 1077
Marital Status

Married 1,301 (74.64) 1,550 (78.0) 1

Widowed 96 (5.51) 105 (5.28) 1.09 (0.82-1.45) 056
Separated 11 (0.63) 5(0.25) 2.62 (0.91-7.56) 0.075
Divorced 128 (7.34) 130 (6.54) 1.17 (0.91-1.51) 0.2
Never Married 207 (11.9) 198 (9.96) 1.25(1.01-1.53)  0.039
Education Level

< High School 176 (10.5) 132 (6.90) 1

High School/AA/NVOC 876 (52.4) 935 (48.9) 0.70 (0.55-0.90)  <0.0001
At least some college 619 (37.0) 846 (44.2) 0.55 (0.43-0.70)  <0.0001

P for trend 0.76 (0.68-0.84) 2.32x 1077
Alcohol Use

Never 766 (44.30) 832 (42.28) 1

Yes, but quit 348(20.13)  314(15.96)  1.20 (1.00-1.44) 0.045

Yes, currently 615 (35.57) 822 (41.77) 0.81 (0.70-0.94)  0.0050

P for trend 0.90 (0.84-0.97)  0.0060
Tobacco Use

Never 862 (49.94) 1,073 (54.63) 1

Yes, but quit 649 (37.60)  737(37.53)  1.10(0.95-1.26) 0.19

Yes, currently 215 (12.46) 154 (7.84) 1.74 (1.39-2.18)  <0.0001

P for trend 1.23(1.12-1.36) 2.32x10°°
Cancer Site

Rectum 518 (29.7) 608 (30.6) 1

Colon 1,227 (70.3)  1,381(69.4)  1.04 (0.91-1.20) 0.56

Stage
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Low, N(%)2  High, N(%)2 OR (95% ClI) P value
| 57 (8.91) 89 (12.2) 1
1l 123 (19.2) 163 (22.3) 1.18 (0.78-1.77)  0.43
" 254 (39.7) 314 (42.9) 1.26 (0.87-1.83)  0.22
v 206 (32.2) 166 (22.7) 1.94 (1.31-2.86)  <0.0001
P for trend 1.24 (1.11-1.40) 1.69x 1074

P, Pacific Islanders; AA, a ssociate of arts, VOC, vocational

a .
Percentage may not equal 100% due to rounding
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Table 4

Multivariate analysis risk of poor HR-QoL by socio-demographic factors
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PCS MCS

OR(95% Cl)  Pvalue OR(95% Cl)  Pvalue
Race
Non-Hispanic White 1.00 1.00
Hispanic 1.36 (0.88-2.09)  0.16 1.27 (0.85-1.90)  0.24
African-American 1.22(0.78-1.92) 0.38 0.93 (0.62-1.42) 0.75
Asian/PI 0.69 (0.40-1.20) 0.19 1.39 (0.80-2.42) 0.25
Sex
Male 1.00 1.00
Female 148 (1.14-1.91) 0.0030  1.62 (1.27-2.08) <0.0001
Age, years
<50 1.00 1.00
50-59 1.02 (0.75-1.40)  0.88 0.71(0.53-0.97)  0.029
60-69 0.93 (0.66-1.31) 0.68 0.64 (0.46-0.89)  0.0080
70+ 1.08 (0.72-1.63)  0.70 0.35 (0.23-0.52)  <0.0001
Marital Status
Married 1.00 1.00
Widowed 1.44 (0.84-2.44) 0.18 1.13 (0.69-1.86) 0.62
Separated 0.91(0.15-5.54) 0.92 0.85(0.16-4.51) 0.85
Divorced 1.20 (0.76-1.88)  0.44 1.23(0.80-1.89) 0.34
Never Married 1.15(0.76-1.73)  0.50 1.28 (0.87-1.88) 0.22
Education Level
< High School 1.00 1.00
High School/AA/VOC ~ 0.56 (0.35-0.90)  0.017 0.62 (0.40-0.94)  0.26
At least some college 0.36 (0.22-0.59)  0.00 0.54 (0.35-0.85)  0.0070
Alcohol Use
Never 1.00 1.00
Yes, but quit 1.38(0.93-2.06) 0.1 1.35(0.94-1.95) 0.1
Yes, currently 0.52 (0.39-0.68) <0.0001 0.84 (0.64-1.09) 0.19
Tobacco Use
Never 1.00 1.00
Yes, but quit 1.13 (0.86-1.49) 0.37 1.21(0.93-1.58) 0.15
Yes, currently 1.89 (1.26-2.84) 0.0020  1.61(1.11-2.35) 0.013
Cancer site
Rectum 1.00 1.00
Colon 1.48(1.16-1.90) 0.0020 0.97 (0.76-1.23)  0.79
Stage
| 1.00 1.00
1 0.85 (0.55-1.33)  0.46 1.17 (0.76-1.82) 0.47
m 0.81(0.54-1.21)  0.30 1.16 (0.78-1.73)  0.47
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PCS MCS
OR(95% Cl)  Pvalue OR(95% Cl)  Pvalue
v 1.66 (1.08-2.57)  0.022 1.65 (1.08-2.51)  0.020

PI, Pacific Islanders; AA, associate of arts, VOC, vocational
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