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Abstract

Purpose: Racial disparities are evident in colorectal cancer (CRC) prognosis with black patients

experiencing worse outcomes than Hispanics and whites, yet mediators of these disparities are not
fully known. The aim of this study is to identify variables that contribute to racial/ethnic disparities
in health-related quality of life (HR-QoL) and overall survival in CRC.

Methods: Using SF-12 questionnaires, we assessed HR-QoL in 1,132 CRC patients by
calculating their physical (PCS) and mental composite summary (MCS) scores. Associations
between poor PCS/MCS and sociodemographic factors were estimated and survival differences
were identified by race/ethnicity.
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Results: Hispanic patients who never married were at greater risk of poor PCS (OR: 2.69; 95%
Cl: 1.11-6.49; P=0.028) than were currently married patients. College education was associated
with a decreased risk of poor PCS in Hispanic and white, but not black, patients. Gender was
significantly associated with poor MCS among white patients only. CRC patients who reported a
poor PCS or MCS had poor survival, with differences in median survival times (MSTSs) by race.
The effect of PCS was strongest in white CRC patients with a difference in overall MST of >116
months between those with favorable versus poor physical HR-QoL. Black patients who reported
poor Physical and Mental HR-QoL showed significant risk of a poor outcome.

Conclusion: These findings suggest that racial/ethnic disparities in CRC survival may be related
to differences in HR-QoL. Identified mediators of HR-QoL could supplement current CRC
management strategies to improve patients’ survival.

Introduction

Racial/ethnic differences in the diagnosis and survival of colorectal cancer (CRC) are
evident [1]. Incidence rates are 27% higher in black men than in white men and 22% higher
in black women than in white women [2]. The trend is even more striking for mortality rates,
which are 52% higher in black men than in white men and 41% higher in black women than
in white women [2]. Lower rates of screening and higher rates of late-stage CRC at
diagnosis among African Americans are thought to contribute to these higher mortality rates
[2; 3]. In contrast, Hispanics have lower incidence rates and longer survival than do African
Americans and non-Hispanic whites [4]. Racial/ethnic disparities in CRC patient survival
may also reflect differences in socioeconomic status, treatments received, and comorbidities
[1], yet controlling for these variables does not completely eliminate these disparities [2].
Therefore, other undefined factors may contribute to racial/ethnic disparities in CRC patient
survival.

Our previous study of patients with CRC showed that health-related quality of life (HR-
Qol) at baseline differs significantly by race/ethnicity and that poor HR-QoL predicts a
shorter overall survival time [5]. HR-QoL, a multi-dimensional construct that encompasses
the positive and negative aspects of patients’ physical, functional, emotional, and social
domains [6-8], can complement other clinical measures to help provide a complete
representation of health status [8-12]. An analysis of HR-QoL in clinical trials further
demonstrated that HR-QoL is an important predictor of survival of many different cancers,
including CRC [13; 14]. However, little is known about the differences in HR-QoL by race/
ethnicity in patients with CRC and how these differences may contribute to differences in
survival. To fill this gap, we retrospectively analyzed our CRC patient cohort to identify
variables that contribute to racial/ethnic disparities in HR-QoL and that are associated with
shortened survival in such patients.

Materials and Methods

Study population

A total of 3,374 CRC cases (age =18 years, diagnosed with adenocarcinoma) were identified
from the MD Anderson Cancer Patient and Survivors Cohort (MDA-CPSC), a hospital-
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based cancer patient cohort at The University of Texas MD Anderson Cancer Center [15].
From this CRC population, we selected all non-Hispanic black (N=316) and Hispanic
patients (N=366) for the current analysis.

Next, 450 non-Hispanic white patients were randomly selected for inclusion in the analyses,
which gave us a total sample size of 1,132 patients. The characteristics of the white patients
with CRC were representative of the larger CRC cohort [5]. All patients were recruited from
MD Anderson between 1998 and 2012 during their first visit to our center, within 1 year of
diagnosis. During the visits, the patients completed a baseline patient history form, which
contained questions regarding age, sex, marital status, education level, and history of alcohol
and tobacco use. Cancer-related and follow-up variables (cancer stage, pathology, and vital
status) were obtained from the institutional tumor registry and from patients’ medical
records. The study was approved by the MD Anderson Institutional Review Board.

SF-12 HR-QoL questionnaire and scoring

The patient history form includes the SF-12v1 (12-1tem Short-Form Health Survey;
[Medical Outcomes Study]) questionnaire to measure patient-reported HR-QoL[16].
Responses from this questionnaire were used to generate mental composite summary (MCS)
and physical composite summary (PCS) scores. The pain interference question in the SF-12
was modified in the patient history form to use a 0-10 scale; therefore, these scores were
recoded to the 0-5 scale of the SF-12. A norm-based scoring system[16] was used in which
each item was normalized to generate a mean score of 50 based on scores from the US
general population. By this normalization, a higher MCS or PCS score (= 50) suggested
above average HR-QoL compared to the general population, while MCS or PCS score < 50
suggested a poorer HR-QoL.

Statistical analysis

Analysis of variance (ANOVA) and Wald statistics were used to compare mean PCS and
MCS scores within each racial/ethnic group by patient epidemiologic and sociodemographic
variables. Risk of poor PCS and MCS (< 50) by patient characteristics was assessed using
logistic regression with corresponding odds ratios (ORs) and 95% confidence intervals
(Cls). In separate analyses to identify risk of poor survival by poor QOL, Cox proportional
hazards model adjusted for age, sex, and cancer stage was used to assess overall survival as a
function of race/ethnicity and PCS/MCS score. Kaplan-Meier survival function and
corresponding log-rank tests were used to plot overall survival PCS/MCS score stratified by
race/ethnicity. Global tests of the Schoenfeld residuals showed that the proportional hazards
assumption remained true for the PCS scores in all three racial/ethnic groups. The
assumption was violated for the MCS scores in the Hispanic group and thus excluded from
further interpretation. Survival time was defined as the duration from the date of diagnosis to
the date of death or last follow-up visit. Follow-up information was obtained from our
institutional tumor registry with a follow-up rate of 98% for our study group with the last
year of follow-up in 2016. Statistical analysis was performed using Stata software
(versionl14; StataCorp, College Station, Texas). P values less than 0.05 were considered
statistically significant.
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Results

Characteristics of the study population

The study population consisted of 1,132 patients with CRC from three racial/ethnic groups:
non-Hispanic white (N=450), Hispanic (N=366), and non-Hispanic black (N=316) (Table 1).
The average follow-up times for the white, Hispanic, and black patients were 45.9 months,
47.9 months, and 42.5 months, respectively. A majority of the patients were diagnosed with
colon tumors (70.9%). There were slightly more men (56.5%) than women (43.8%). Most
patients were married (76.9% of whites, 73.5% of Hispanics, and 57.0% of blacks). Most
patients, regardless of race/ethnicity, graduated from high school (48.7% of whites, 44.8% of
Hispanics, and 51.9% of blacks), and 42.9% of white patients, 22.7% of Hispanic patients,
and 26.6% of black patients had at least some college-level education. We also found a
higher percentage of current users of alcohol among white patients (41.1%) compared than
among Hispanic (28.4%) and black (24.4%) patients. Black patients had a slightly higher
percentage of past users of alcohol (26.6%) than did Hispanic (22.4%) and white (16.9%)
patients.

Patterns and risk of poor HR-QoL by race/ethnicity

Overall, the CRC patient population reported a high burden of poor baseline HR-QoL, with
mean PCS and MCS scores below “average” for the general US population after
normalization (Tables 2 and 3). This burden was most striking for physical HR-QoL, with
over 65% of CRC patients reporting a poor PCS regardless of race/ethnicity (Supplementary
Figure S1). We also observed that the proportion of CRC patients with favorable physical
HR-QoL differed by racial/ethnic group. Only 35% of white patients reported above average
PCS, which dropped to 30% for Hispanic and 27% for black patients (Figure S1). In
contrast, the burden of poor mental HR-QoL was less in this cohort, and differences in it
according to race/ethnicity were less evident.

In each of the racial/ethnic groups, we observed differences in patient characteristics
associated with HR-QoL. For instance, the mean PCS score for white female patients (40.3)
was significantly lower than that for white male patients (44.4; P=1.00x1074) (Table 2).
Also, the mean MCS score was significantly lower for white women than for white men
(46.1 vs. 48.9; P=2.00x10~%) (Table 3). This difference corresponded to a more than two-
fold greater risk of poor physical HR-QoL (OR: 2.06; 95% Cl: 1.32-3.21; P=1.50x1073;
Figure 1a) and poor mental HR-QoL (OR: 2.03; 95% Cl: 1.33-3.10; P=1.04x1073; Figure
1b) for white female patients than for white male patients. We observed similar associations
for physical HR-QoL and sex among black and Hispanic patients (Figure 1a), although the
effect sizes were slightly higher in black patients (OR: 2.28; 95% CI: 1.29-4.02;
P=4.50x1073), and were not statistically significant in Hispanic patients (P=0.09). Among
women, the effect of a poor MCS score was not as remarkable in Hispanic or black patients
as it was in white patients (Table 3, Figure 1b).

Among Hispanic patients, we observed significant associations between marital status and
education level and physical HR-QoL. Individuals who never married had a more than 2.5-
fold greater risk (OR: 2.69; 95% CI: 1.11-6.49; P=0.028) of poor physical HR-QoL than did
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their married counterparts and had a lower mean PCS score (37.0) than did patients with
other marital statuses. We did not observe significant associations between marriage and
HR-QoL in the white or black populations. The association between having favorable
physical HR-QoL and at least some college education was strong for Hispanic patients
(P=3.78x107"), significant for white patients (P=0.0030), and borderline significant for
black patients (P=0.067) (Table 2). We also identified a reduced risk of both poor PCS (OR:
0.27; 95% Cl: 0.13-0.58; P<8.2x10™4: Figure 1a) and MCS (OR: 0.49; 95% CI: 0.25-0.94;
P=0.031; Figure 1b) in Hispanic patients with at least some college-level education than in
those with less than a high school education. Likewise, we observed a reduced risk of poor
physical HR-QoL (OR: 0.25; 95% CI: 0.07-0.91; P=0.036; Figure 1a) in white patients with
at least some college education than in those with less than a high school education.

In addition, current alcohol consumption had a protective effect in white and Hispanic
patients by 48% (P=3.1x1073) and 44% (P=0.043; Figure 1a), respectively. However, for
black patients, the association between current alcohol use and poor PCS (P=0.13) and MCS
(P=0.41) was insignificant.

Tumors occurring in the colon, as opposed to those in the rectum, were significantly
associated with a poor PCS score (OR: 2.17; 95% CI: 1.37-3.44; P=1.03x1073), but not a
poor MSC score for white patients (Figure 1a). Risk of poor PCS and MCS scores did not
differ by cancer location for Hispanic and black patients. As expected, cancer stage IV was a
major determinant of poor physical HR-QoL score in our cases.

Low PCS and MCS scores and poor survival of CRC patients

Racial/ethnic differences in overall survival were observed for the CRC patient population
(log-rank P=0.023; Figure 2a). The median survival times (MSTs) for the Hispanic and
white patients were nearly double that of the black patients (107.8 and 90.5 months vs. 57.6
months, respectively).

In our previous analysis, we showed a reduction in overall survival for patients when
stratified by PCS or MCS scores [5]. When stratified by race/ethnicity, similar significant
separations by PCS and MCS scores were present for each racial/ethnic group (Figures 2b
and 2c). The largest gap between PCS strata was evident for the white CRC population.
Individuals with favorable PCS at diagnosis had an MST of over 160 months, which dropped
to only 43.3 months for those with poor PCS (log-rank P=1.98x1078; Figure 2b). This
corresponds to a 1.83-fold increase in risk (95% CI: 1.23-2.74; P=3.00x1073; Figure 2b).
Strikingly, the survival curve for black patients with a favorable PCS was similar to that for
Hispanic cases who reported a poor PCS (Figure 2b). For black patients, poor PCS scores
were associated with a significant 1.73-fold increased risk of reduced overall survival (95%
Cl: 1.10-2.74; P=0.020). Similarly, Hispanic patients with poor physical HR-QoL were at a
1.39-fold increased risk of poor survival. However, this association was not statistically
significant (P=0.20). In agreement with the findings in our previous report, the differences in
overall survival duration between CRC patients with poor versus favorable MCS scores were
not as dramatic as those observed for patients with poor versus favorable PCS scores,
although they were significant for the Hispanic and black patients and was borderline
significant for the white study group (Figure 2c). Black patients with favorable MCS scores
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had survival durations similar to those of white patients with favorable MCS scores (MSTSs,
91.8 and 95.0 months, respectively). Yet, the effect of poor MCS was most pronounced in
black patients, dropping the MST to only 40.8 months compared to 54.1 and 81.9 months for
white and Hispanic patients, respectively. This corresponds to a significant 58% increased
risk of poor survival in black cases (HR: 1.58; 95% CI: 1.08-2.33; P=0.018; Figure 2c). Poor
Mental HR-QoL was associated with a 1.40-fold increased risk of poor survival in white
patients, although this effect was not statistically significant (HR: 1.40; 95% CI: 0.98-2.01;
P=0.06). The proportional hazard assumption was violated for the Hispanic MCS subgroup
analysis and was excluded from further interpretation.

Discussion

We previously identified relationships between patient characteristics and HR-QoL in a
cohort of CRC patients at diagnosis, including highly significant associations between poor
PCS/MCS and decreased overall survival [5]. In the current study, we further investigated
this relationship in a cohort of 1,132 CRC patients, focusing on differences according to
race/ethnicity to identify patterns in baseline HR-QoL that may shed light on mediators of
racial/ethnic disparities in CRC prognosis.

Among the three studied racial/ethnic groups, we found that black patients experienced a
high burden of poor PCS. This is in line with a previous study of over 1,778 individuals with
cancer that showed that black and Hispanic cancer patients had poorer PCS scores when
compared to white patients [17]. It has been suggested the differences in HR-QoL and CRC
outcomes are a reflection of socioeconomic status, which influences access to care and the
quality of care received. Lathan et.al. showed that a third of CRC patients had limited
financial reserves and that this financial strain was associated with higher poor HR-QoL
burden [18]. In another study, 68% of African-American CRC patients reported economic
hardship, compared to only 50% of Hispanic patients and 40.5% of white patients [19].
However, we observed that black patients did not exhibit significant improvement in HR-
QoL associated with higher education as was the case for Hispanic and white patients,
suggesting that socioeconomic factors may have a lesser effect in HR-QoL and outcome in
black CRC patients. The burden of poor HR-QoL and overall survival in black patients with
CRC may be attributed to their having a later presentation [20-25] and younger age at
diagnosis of CRC than those in Hispanic and white patients [26]. However, May et al.
recently reported that the white-black disparity in CRC incidence and stage has decreased
since 2010. In our study, black patients did not present with CRC at a significantly later
stage or younger age than did white or Hispanic patients, and we did not assess income in
the patients. Further studies of HR-QoL and outcomes in black patients with CRC are
warranted to increase understanding of the complicated effects of socioeconomic status on
both HR-QoL and survival.

Similar to the black population in our study, the Hispanic population had fewer individuals
with at least some college education than did the white population, suggesting lower
socioeconomic status. Hispanic patients with CRC had slightly lower mean MCS scores than
did white and black patients. Nevertheless, poor mental HR-QoL and sociodemographic
variables did not predict a shorter median survival time; instead, Hispanic CRC patients had
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a 13% better MST compared to white patients. A previous study also showed lower cancer
mortality rates in Hispanic patients compared to other populations, in spite of the burdens of
socioeconomic deprivation. This improved outcome for Hispanic patients is often termed the
“Hispanic paradox” [27; 28]. Although the cause of lower mortality rate despite lower
socioeconomic status, as well as poorer HR-QoL scores in Hispanics is unclear, we observed
a more pronounced positive effect of education and marriage on HR-QoL in this group.
College education was significantly protective of poor HR-QoL in Hispanic patients.
Perhaps the potential financial safety, access to health care, and socioeconomic growth
involved with higher education has a greater impact on HR-QoL in Hispanic patients [18;
26; 29], as we did not observe a similar protective effect in college-educated black patients.
Another interesting finding is the significant effect of spousal support in improving HR-QoL
in Hispanics, as those who never married had a more than two-fold greater risk of poor PCS
score than did their married counterparts. We did not see this trend in black or white
patients. One previous study showed a strong correlation between social/familial wellbeing
and favorable HR-QoL in Hispanics [30]. This suggests that familial support during illness
and feeling close to one’s partner [31] are especially important to Hispanics, perhaps
because their partners and family members act as their active caregivers [32]. Further
research is necessary to clarify the impact of familial and spousal support on HR-QoL and to
ultimately better support CRC patients.

We previously demonstrated a strong correlation between female sex and poor HR-QoL in
CRC patients [5]. In this analysis stratified by race/ethnicity, white and black women were at
a significantly increased risk of poor PCS compared with their male counterparts. However,
we observed that only white women showed a significant risk of poor mental HR-QoL
compared to their male counterparts. This may be due to a lack of perceived social support.
A previous study focusing on breast cancer demonstrated that white women were at risk of
having lower social support than were Hispanic or African-American women [33].

Our previous analysis identified that current alcohol consumption had a protective effect on
poor physical HR-QoL in CRC patients [5]. In this study, we observed that this trend was
present in white and Hispanic CRC patients only. This is somewhat consistent with a
previous study where abstainers and heavy drinkers had higher depression scores than did
moderate alcohol users in response to acute and chronic stressors [34]. The same research
group further identified the same effect in Mexican-Americans and non-Hispanic whites, but
not in African-Americans [35]. However, to our knowledge, neither of these relationships
have been thoroughly understood in the context of CRC.

In our study, stage was a major determinant of poor survival regardless of race/ethnicity.
Nevertheless, differences in survival and HR-QoL by race/ethnicity were evident. For
example, the survival gap between high PCS and low PCS was striking in white patients
compared to other races/ethnicities. Also, the effect of poor Physical and Mental HR-QoL
on survival was seen with statistical significance in black CRC patients (Figure 2b, 2c). The
effect of race/ethnicity on HR-QoL could be supplemental to other clinical and pathologic
features in determining prognosis for CRC patients.
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There are several limitations to this study. First, the race/ethnicity definitions used in this
study were self-reported and broad, which may have limited the scope of our findings. For
example, previous studies have observed clear differences in CRC incidence, survival rates,
and supportive cancer care between American-born and foreign-born Hispanics [17; 23; 36—
38]. Thus, one should take into account the heterogeneity of sociodemographic and cultural
backgrounds within racial/ethnic groups when studying HR-QoL and CRC [39].
Furthermore, we did not have detailed information regarding comorbidities (e.g.,
cardiovascular disease, diabetes) in our study population, although comorbidities may have
had a significant effect on HR-QoL. We selected PCS and MCS scores of 50 for our
threshold to stratify our population. This normalized threshold is based on QOL distribution
in the general population and may not be applicable to the cancer population. The primary
focus of this manuscript was to compare the effect of PCS and MCS across racial/ethnic
populations. To accomplish this, we conducted several stratified analyses instead of
including an interaction term with ethnicity in our models. These stratified analyses, along
with the number of logistic regression tests conducted, do present an opportunity for chance
findings due to multiple testing and we acknowledge this possibility.

Given the evidence of racial/ethnic disparity of CRC prognosis, this study offers a valuable
understanding of contributing factors using a routine and standard SF-12 questionnaire.
Significant mediators of HR-QoL could supplement current CRC management strategies to
improve patients’ survival by identifying at risk individuals of poor HR-QoL. Furthermore,
future clinical research would benefit from studying the protective effect of psycho-social
factors on overall survival such as seen in the Hispanic patient population.

In conclusion, our study identified patterns of epidemiologic and sociodemographic factors
associated with baseline HR-QoL in CRC patients by race/ethnicity. This study also
identified that the association between HR-QoL and survival vary by racial/ethnic groups.
These findings underscore the importance of psycho-oncologic care in the management of
CRC patients to improve outcomes. Together, the identified relationships can help us
understand the underlying mediators of HR-QoL in CRC patients and to further identify
those who are at higher odds for poor prognosis.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Sociodemographic and clinical mediators of poor HR-QoL by race/ethnicity
Forest plots show odds ratios of poor PCS score (< 50) (a) and MCS score (< 50) (b) by sex,

marital status, education level, alcohol consumption, and CRC site, for the white, Hispanic,
and black patient cohorts. Odds ratios (bold and italics) with asterisks * are considered

statistically significant (P value < 0.05).
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Figure 2. Overall survival of CRC patients by race/ethnicity
Kaplan Meier curves show overall survival of the entire CRC patient cohort stratified by

race/ethnicity (white, Hispanic, black) (a) and further stratified by PCS (b) and MCS (c),
with P values calculated using the log-rank test. Also included is Hazard Ratio (HR) with
95%CI of poor PCS (b) and MCS (c) on overall survival, for each stratified race/ethnicity.
HR is adjusted for age, gender, and stage and PCS/MCS = 50 is used as reference. Overall
survival was reduced for PCS/MCS < 50 (dotted lines) compared with PCS/MCS = 50 (solid
lines). **Proportional hazards assumption not valid for this subgroup. MST: median survival
time.
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Table 1.

CRC patient population by race/ethnicity (N=1,132)

White N (%)

Hispanic N (%0)

Black N (%)

Total

450 (100)

Mean length of follow-up, months (standard deviation) 45.9 (38.9)

Sex
Male
Female
Age, years
<50
50-59
60-69
=70
Marital status
Married
Widowed
Separated
Divorced
Never married

Education level

Less than high school
High school/AA/NVOC

At least some college

Missing
Alcohol use
Never
Yes, but quit
Yes, currently
Missing
Tobacco use
Never
Yes, but quit
Yes, currently
Missing
Cancer site
Rectum
Colon
stage
|
1
11
\Y

261 (58.0)
189 (42.0)

156 (34.7)
133 (29.6)
98 (21.8)
63 (14.0)

346 (76.9)
24 (5.3)
1(0.2)
32(7.1)

47 (10.4)

25 (5.6)
219(48.7)
193 (42.9)

13 (2.9)

185 (41.1)

75 (16.7)

185 (41.1)
5(1.1)

227 (50.4)
174 (38.7)
42 (9.5)
7(1.6)

139 (30.9)
311 (69.1)

43 (9.6)
73 (16.2)
143 (31.8)
108 (24.0)

366 (100)
47.9(39.4)

213 (58.2)
153(41.8)

127 (34.7)
123 (33.6)
76 (20.8)
40 (10.9)

269 (73.5)
20 (5.50)
2 (0.50)
25 (6.80)
20 (5.50)

91 (24.9)

164 (44.8)
83 (22.7)
28(7.7)

176 (48.1)

82 (22.4)

104 (28.4)
4(1.1)

195 (53.3)
132 (36.1)
31(8.5)
8(2.2)

115 (31.4)
251 (68.6)

23(6.3)
74 (20.2)
134 (36.6)
83 (22.7)

316 (100)
425 (37.4)

166 (52.5)
150 (47.5)

92 (29.1)
104 (32.9)
79 (25.0)
41 (13.0)

180 (57.0)
39(12.3)
3(0.9)
29(9.2)
65 (20.6)

48 (15.2)

164 (51.9)
84 (26.6)
20 (6.3)

152 (48.1)

84 (26.6)

77 (24.4)
3(0.9)

177 (56.0)
106 (33.5)
31(9.8)
2(0.6)

79 (25.0)
237 (75.0)

32 (10.1)
54(17.1)
100 (31.6)
86 (27.2)
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White N (%) Hispanic N (%) Black N (%)

Missing 83 (18.4) 52 (14.2) 44 (13.9)

AA, associate of arts; VOC, vocational.
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Table 2:

Patient characteristics assessed by PCS score and stratified by race/ethnicity

1duosnuey Joyiny

1duosnuep Joyiny

White Hispanic Black
Mean (SD) P value Mean (SD) P value Mean (SD) P value

Total 42.6 (11.0) 419 (11.1) 40.0 (11.9)
Sex

Male 44.4 (10.9) 428 (11.1) 41.0 (12.4)

Female 403(10.8)  1.00x10%  40.6 (11.0) 0.07 30.0(11.3)  0.14
Age, years

<50 42,6 (11.1) 41.0 (11.9) 39.8 (11.5)

50-59 42.8(10.8) 425 (10.6) 40.6 (12.4)

60-69 43.2 (11.4) 42.2 (10.8) 39.7 (12.2)

270 41.4 (11.0) 0.77 41.9 (10.7) 0.75 40.0(11.5)  0.96
Marital status

Married 43.2 (10.9) 43.0 (10.7) 40.4 (12.1)

Widowed 40.9 (10.6) 41.4 (11.3) 40.4 (11.9)

Separated 45.6 (0) 52.4 (5.4) 50.5 (5.1)

Divorced 41.4(11.7) 39.5 (12.0) 39.3 (11.4)

Never married 40.1 (11.9) 0.35 37.0 (11.5) 0.004 38.7 (11.8) 0.48
Education level

Less than high school ~ 39.1 (10.8) 38.1(10.8) 37.4(12.9)

High school/AA/VOC  41.2 (11.0) 41.6 (10.7) 39.7 (11.9)

At least some college 44.5 (10.8) 0.0030 46.9 (9.9) 3.78x1077 42.7 (11.1) 0.067
Alcohol use

Never 40.5 (11.3) 415 (10.9) 40.9 (11.5)

Yes, currently 38.6 (11.7) 45.4 (10.3) 42.6 (11.5)

Yes, but quit 46.2(95) 1.12x10°% 37.6(10.8) 6.86x10°® 36.4(12.3) 0.0021
Tobacco use

Never 43.6 (10.5) 41.7 (11.2) 421 (11.2)

Yes, currently 42.1 (11.5) 39.9(11.8) 36.1(11.5)

Yes, but quit 39.1 (11.8) 0.041 422 (10.7) 0.60 37.8(125)  0.0018
Cancer site

Rectum 45.7 (11.6) 416 (11.7) 405 (12.4)

Colon 41.3(105)  1.00x104  42.0(10.8) 0.72 39.9(11.8) 071
Stage

1 46.7 (11.2) 47.1(9.7) 449 (11.3)

1 455 (10.1) 437 (11.1) 42.1 (11.6)

m 44.6 (10.1) 43.6 (10.2) 39.6 (12.0)

v 403 (11.0) 500x107¢ 37.2(11.4) 1.08x10°5 37.3(11.7) 0.0085

AA, associate of arts; VOC, vocational school. P values <0.05 (bold) were considered statistically significant.
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Table 3:

Patient characteristics assessed by MCS score and stratified by race/ethnicity

White Hispanic Black
Mean (SD) P value Mean (SD) Pvalue Mean (SD) P value

Total 48.2 (10.4) 47.6 (10.8) 47.9 (11.3)
Sex

Male 49.8 (9.6) 47.6 (11.4) 48.6 (10.8)

Female 46.1(11.0) 2.00x10°4  47.7(9.9) 096  47.0(11.3) 0.21
Age, years

<50 48.3(9.9) 46.3 (10.5) 46.9 (10.9)

50-59 47.3(10.9) 47.8 (10.9) 47.9 (11.3)

60-69 485 (10.0) 48.6 (10.7) 485 (10.9)

270 49.7 (11.2) 0.47 49.8(11.0) 024  49.0(131) 071
Marital status

Married 485 (10.2) 48.4(10.2) 48.3(11.3)

Widowed 485 (12.2) 46.6 (12.3) 46.7 (11.3)

Separated 39.6 (0.0) 57.3 (3.5) 46.6 (14.6)

Divorced 46.2 (11.4) 46.9 (12.3) 47.6 (12.8)

Never married 47.6 (10.3) 0.68 441 (11.7) 0.066 47.5 (10.8) 0.93
Education level

Less than high school 47.1 (9.5) 45.7 (11.6) 459 (12.1)

High school/AA/VOC  47.3 (10.8) 47.6 (10.2) 47.9 (11.7)

At least some college 49.5(9.8) 0.076 50.2 (9.8) 0.021 49.3(9.9) 0.41
Alcohol use

Never 49.8 (9.3) 48.5 (10.0) 48.3 (11.0)

Yes, currently 47.6(11.1) 475 (11.1) 49.7 (10.8)

Yes, but quit 459(10.8) 0065  458(11.8) 016  454(120)  0.047
Tobacco use

Never 46.1 (10.6) 47.6 (10.4) 483 (11.2)

Yes, currently 49.3 (10.1) 43.4 (12.6) 44.8 (12.7)

Yes, but quit 47.4 (10.6) 0.069 48.4(10.8) 0063  47.8(11.1)  0.27
Cancer site

Rectum 48.8 (9.9) 46.3 (10.9) 49.3 (11.0)

Colon 47.9 (10.6) 0.44 483(10.7) 010  47.4(114) 0.9
Stage

I 49.9 (10.9) 50.2 (9.3) 48.0 (12.9)

1l 49.6 (10.2) 47.9 (10.9) 48.7 (10.6)

1l 48.9 (9.8) 47.4(11.1) 49.3 (10.3)

v 475 (10.7) 0.45 480(11.0) 073  463(122) 033

AA, associate of arts; VOC, vocational school. P values <0.05 (bold) were considered statistically significant.
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