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Abstract

Objective—Less is known about longitudinal changes in quality of life between treatment
completion and early survivorship among multimorbid cancer survivors. The current study
describes longitudinal changes in quality of life among a multimorbid cohort of US Veterans
diagnosed and treated for colorectal cancer.

Materials and methods—A sample of 68 multimorbid adults with colon and/or rectal cancer
who received one or more treatment options (surgery, chemo or radiation therapy) was recruited.
Participants were not excluded by cancer stage unless they reported being in hospice or similar
status. Comprehensive assessments of quality of life and treatment side-effects were conducted 6,
12, and 18 months after diagnosis. Descriptive statistics characterized treatment side-effects and
changes in quality-of-life domains longitudinally. Multivariate Analysis of Variance identified
sociodemographic and clinical variables associated with quality of life changes.
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Results—Many physical symptoms improved from 6 to 18 months following diagnosis, while
some remained stable. Sexual symptoms worsened, attributable to increasing rates of dysfunction
in older patients. Low education attainment was predictive of worse physical symptoms (F = 5.59,
p = .023) and associated with body concerns (F = 5.7; p = .005) over time. Advanced cancer stage
(F =4.94; p < .04) and receipt of chemotherapy (F = 4.21; p < .05) independently predicted body
concerns in multivariate analyses.

Conclusion—Endorsement of physical and sexual symptoms and body concerns occurs in
different patterns over time among multimorbid colorectal cancer survivors. Low education
attainment is consistently associated with physical symptoms and body concerns. Cancer stage and
chemotherapy are predictive of body concerns, but not physical or sexual symptoms.
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1. Introduction

In the United States, nearly two thirds of colorectal cancer (CRC) patients are survivors at 5
years following diagnosis because of early detection from screening, improved treatment
options, and active surveillance following treatment.> With enhanced survival, quality of life
is an increasingly important outcome, particularly for older adults.? Validated CRC-specific
quality-of-life surveys include side-effects (treatment and cancer related) presenting as
distinct symptoms that impact daily function and activities.3# They also assess emotional
well-being in terms of body image, functional status, and future perspective.34

Prior studies using cancer-specific quality-of-life measures have characterized quality of life
in CRC survivors in the early survivorship period (i.e., from diagnosis, surgical resection and
adjunct therapy, and into the first year posttreatment). In these settings, quality of life is
typically lower among younger patients (i.e., 60 years or less)*-6 and those with
perioperative complications.® Evidence for differences in quality of life among patients by
surgery type is mixed.>” Few of these studies measured longitudinal changes in quality of
life between treatment completion and early survivorship, and they typically did not include
highly comorbid populations, such as U.S. Veterans.8 These studies have demonstrated
improvements in global quality of life over time*9; however, they have not typically looked
at prevalence over time of CRC-specific symptoms, longitudinal differences among domains
of CRC-specific quality of life, or the sociodemographic and clinical predictors of these
differences.

The current study addresses this gap by accomplishing the following study aims. First, we
characterize longitudinal changes in CRC-specific quality-of-life domains among CRC
patients enrolled in the VetCares study of U.S. Veteran cancer survivors from 6 to 18 month
postdiagnosis, a key transition period after surgery when most patients begin to enter
posttreatment survivorship. Second, we analyze differences in the patterns of change among
physical symptoms, sexual function, and body image found in the CRC-specific quality-of-
life domains. Finally, we conducted multivariate analyses to identify sociodemographic and
clinical predictors of declines in CRC-specific quality-of-life domains.
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2. Methods
2.1. Study Design and Setting

Participants were recruited from tumor registries and patient databases from VA medical
centers in Boston and Houston for a longitudinal cohort study from November 2009 through
April 2013. Sample size was determined on the basis of power analyses; complete protocol
methods, including nonresponder information, are described elsewhere.? In brief,
participants completed comprehensive biopsychosocial assessments at 6, 12, and 18 months
after diagnosis for head and neck, esophageal, gastric, and colorectal cancer, confirmed by
pathology.

2.2. Participants and Data Sources

In this article we describe disease-specific findings focusing on 68 men with a new diagnosis
of CRC who had complete data for all interview periods. Subjects were eligible if they
received CRC treatment beyond watchful waiting were considered “cancer survivors” by
virtue of not being in hospice care. Twelve additional subjects of the parent study met
eligibility criteria and enrolled in the parent study at 6 month postdiagnosis but did not
complete the 18 month longitudinal assessment. There were no significant differences in
sociodemographic or clinical characteristics including cancer stage and treatment except for
the presence of a spouse/partner between these 12 and the current study cohort of 68
subjects. Participants completed face-to-face interviews at each assessment. To reduce
measurement bias, trained interviewers read each question to the participant and recorded
his responses. For items with a Likert scale response format, participants were given a copy
of the scale to reference. Most interviews occurred in person at a location convenient for the
participant, usually at the local VA medical center or the patient’s home. This study was
approved by the Institutional Review Boards and Research and Development Committees of
the VA Boston Healthcare System and the Michael E. DeBakey VA Medical Center and
Baylor College of Medicine in Houston, and informed consent was provided by participants.

2.3. Variables, Data Sources, and Measurement

2.3.1. Demographic Variables—Participants reported their age, gender, racial/ethnic
identity, and level of education, and whether they had a partner or spouse. For the purpose of
making clinically-meaningful distinctions, we divided age into younger (<65 years) and
older (65+); race/ethnicity into African American or Hispanic or other versus Caucasian;
and education into high school or less versus any college.

2.3.2. Clinical Variables—Information about the cancer diagnosis, including cancer
organ site and stage, was obtained from the participants’ medical record. Participants
reported whether they had received surgery, chemotherapy, and/or radiation, confirmed in
the medical record. Comorbidity ratings used electronic-medical-record extraction of
diagnoses to create a Deyo adjustment of the Charlson Comorbidity Index,1? which employs
outpatient ICD-9 data to create an index that predicts 10-year mortality for a patient who
may have a range of comorbid conditions, such as heart disease, heart failure, or cancer (a
total of 22 conditions). Each condition was assigned a score of 1, 2, 3, or 6, depending on
the risk of dying associated with each. Scores were summed to provide a total score.
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2.3.3. Disease-specific Symptoms—The European Organization for Research and
Treatment of Cancer (EORTC) Colorectal (CRC) module was used to measure long-term
treatment side effects.3 The EORTC quality-of-life questionnaire is part of an integrated
system for assessing the health-related quality of life in cancer patients participating in
international clinical trials. For this study, items were rated 1-4, with higher scores
indicating more symptom experience in the past week, to correspond with other scales used
in the study, with 1 = not at all, 2 = a little, 3 = quite a bit, 4 = very much. The EORTC CRC
module has a branching tree, depending on whether the patient, post-operatively, had a
surgical ostomy requiring self-management.® Study participants completed only those items
relevant to their clinical course.

To enhance the ease of clinical interpretation, we developed three symptom subscales using
the established CRC module items guided by a systematic process that ensured content and
face validity as well as reliability of items within the symptom subscales. First, we grouped
the symptoms using a consensus process guided by the expertise of three interdisciplinary
clinicians (JM, AN, DA) into broad symptom subscales: physical, sexual, and body concern.
The sexual subscale was drawn from items 32—-33 on the EORTC CRC module. The body-
concern subscale was drawn from items 13-17 and 24 or 31 in the EORTC CRC module,
depending on whether the patient endorsed having an ostomy. The physical subscale was
further divided into four symptoms’ groups: urinary (items 1-3), abdominal (items 7-9 and
[19, 20, 22, 23] or [26, 27, 29, 30]) pain (items 4-6 and 21 or 28), and oral (items 10, 12).
Symptom subscales were standardized by dividing the total number of items within each
scale, to permit comparisons across subscales. We then conducted a test of reliability using
Cronbach’s alpha, a coefficient of internal consistency for the physical and body concerns
subscales at T1 and T3. We could not obtain alpha’s for the sexual subscale since it only
contains two items. Alpha’s were appropriate at each time point, and considered good at T3
for both physical (a =.78) and body concerns (a = .79) subscales.

2.4. Statistical Methods

We first examined symptom prevalence through descriptive statistics. Each individual
EORTC CRC item was dichotomized as the percent of participants endorsing a given
symptom. To capture clinically meaningful endorsement, we rated symptoms as present if
participants reported “quite a bit” or more during the past week. Symptom presence at 6 and
18 months was then compared with the McNemar nonparametic test for two related
dichotomous variables based on the chi-square statistic to identify significant differences
between study endpoints. We then compared relationships among physical, sexual, and
body-concern symptoms by producing Pearson correlations between symptom subscales
across the three study time points.

Symptom change over all three time points was analyzed, using Repeated Measures
MANOVA with adjustment for demographic (dichotomous for age, race, and education
attainment) and clinical (cancer stage [split 1-3 versus 4], use of chemotherapy, use of
radiation therapy) factors, and overall comorbidity score [continuous]. We conducted
analyses in SPSS 21.0 (IBM, Armonk, NY).
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3. Results

3.1. Participants and Descriptive Data

Table 1 describes the baseline characteristics of the study population overall and stratified by
dichotomous age categories. The study cohort includes 68 men with a mean age of 65.76
(SD = 8.89, range 51-88). There were no significant differences in socio-demographic or
clinical traits by age categories. At initial tumor board, American Joint Committee on
Cancer Stage was | (29.4), 11 (29.4%), 111 (27.9%) or IV (13.2%). Younger compared to
older patients were more likely to be stage IV (22.8% versus 3%, p = .02). For treatment, all
but three (95.6%) received surgery, 37 (54.4%) received chemotherapy, and 10 (14.7%)
received radiation therapy. All who received radiation also received chemotherapy, and no
subjects received radiation alone. Overall comorbidity scores ranged from 2 to 18, with a
median of 4 and mean of 6.18 (3.64).

3.2. Symptom Endorsement

Six months after diagnosis, patients report a range of symptoms (Table 2), especially urinary
frequency, bowel frequency, abdominal distress (gas, bloating), oral symptoms (dry mouth,
loss of taste), sexual problems (both interest and function), and negative body concerns
(such as feeling worried about health, less attractive, or less masculine). Physical and
negative body concerns were highly correlated with each other at all three time points (6
months: r = 0.61, <.01; 12 months: r = .59, p < .01; 18 months: r = .55, p < .01). Physical
and sexual symptoms were significantly correlated at 6 months after diagnosis (r =.36,p <.
01), but not so at 12 (r = .10) and 18 months (r = .20). Sexual and body-concern symptoms
were only modestly related at all three time periods (r = .20; r = .25; r = .22, respectively),
reaching statistical significance only at 12 months (p < .01). At the initial assessment (6
months after diagnosis), there were no significant associations between symptom subscales
(physical, sexual, or body-concern) and receipts of chemotherapy or radiation.

3.3. Change Over Time

3.3.1. Physical Symptoms—Fig. 1 illustrates patterns in symptom severity and change
over time when stratified into the three symptom scales (i.e., physical, sexual and body
concern), with additional breakdown for sexual symptoms by disinterest and dysfunction.
Physical symptoms improved at each time point from 6 (M = 1.52, SD =.28),t0 12 (M =
1.46, SD = .31) to 18 months (M = 1.41, SD = .30) (F = 3.06; p < .05). Specific physical
symptoms were generally stable in their prevalence across all three time points (see Table 2),
but some of the most highly endorsed physical complaints at 6 months were less commonly
reported by 18 months. For example, urinary frequency during the day was highly prevalent
at 6 months (50%) but less so by 12 and 18 months (38% and 34%, respectively), as was
bowel frequency at night. Dramatic changes in problems with taste also were endorsed over
time, by from one quarter of respondents at 6 months down to 3% at 18 months.

There was slightly more endorsement of physical symptoms among younger adults at 6
months, but this difference narrowed at 18 months and was not statistically significant over
time (p > .2) (see Fig. 2). In repeated-measures MANOVA, only those with a lower
education level displayed significantly worse symptom complaints over time (F =5.59, p =.
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02). There were no statistically significant differences between subject effects for age, race,
cancer stage, receipt of chemotherapy or radiation treatment, or comorbidity burden over
time.

3.3.2. Sexual Symptoms—As a whole, sexual symptoms significantly worsened over
time (F = 3.31, p <.05) from 6 (M = 2.07, SD = .57), to 12 (M = 2.31, SD = .62) to 18
months (M = 2.37, SD =.72), and no demographic or clinical variables demonstrated
significant associations with sexual symptoms over time. As noted in Fig. 1, the worsening
sexual symptoms over time were entirely because of increasing sexual dysfunction over time
from 6 months (18%) to 18 months (50%). At 18 months, sexual dysfunction was
considerably higher in older men (63%) than in younger men (39%) (2 = 3.30, p < .05),
although they had started as equivalent at 6 months (Fig. 2). In contrast, there were
considerable (one third) but stable reports of disinterest over time. Complaints of sexual
disinterest were higher in younger men. At 18 months 55% of younger versus 19% of older
men (19%) reported disinterest (2 = 8.15, p < .01). In repeated-measures MANOVA, there
were no statistically significant between-subject effects for age, race, or cancer stage, receipt
of chemotherapy, or comorbidity burden over time. Receipt of radiation did approach
statistical significance (F = 3.61; p = .064).

3.3.3. Body Concern—Body-concern symptoms were reported by 10-20% of the sample
and remained stable over time from 6 (M = 1.51, SD =.58), to 12 (M = 1.56, SD = .60) to 18
months (M = 1.51, SD = .58). These differences were not significant (F = 0.56), as shown in
Table 2. Younger subjects reported significantly higher body concerns than older subjects at
6 months (see Fig. 2). These differences narrowed slightly by 18 months but remained
significantly different over time (F = 3.43, p <.04). Education was also associated with
significant differences in body concerns over time (F = 5.7, p = .005). In repeated-measures
MANOVA, cancer stage (F = 4.94, p = .032) and receipt of chemotherapy (F = 4.21, p <.05)
were both significant predictors of body-concern symptoms over time. No other
demographic variables, receipt of radiation, or comorbidity burden were associated with
body concern in multivariate analysis.

4. Discussion

CRC prevalence is increasing worldwide, 11 because of prolonged survival from improved
care after diagnosis, even among older adults with multiple morbidities.}? As a result,
patients are increasingly interested in survivorship outcomes that include quality of life. The
current study advances our understanding of quality of life among a population of older
CRC patients with multiple morbidities (median comorbidity score = 4), who received a
range of treatments (all but three had surgery, and half received chemotherapy). This study
targeted an intermediate survivorship timeframe (6—18 months after diagnosis), compared
with most prior studies that report findings on long-term quality-of-life changes (3 plus
years postdiagnosis).

The findings of the current study present novel results, as well as confirm findings of prior
studies.>7 Participants in this study endorsed a range of negative physical symptoms, sexual
problems, and body concerns. Physical symptoms were often highly prevalent, including
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urinary frequency, unintentional gas, frequent bowel movements or changes of ostomy bag,
and dry mouth; while there was infrequent endorsement of pain symptoms. Many physical
symptoms improved over time (from 6 to 18 months following diagnosis), while some
symptoms remained stable. Sexual functioning worsened over time, attributable to
increasing rates of erectile dysfunction, particularly in older patients. About 10-20% of
participants endorsed one or more items related to body concerns (e.g., worries about weight
and health, feeling less attractive or masculine, and dissatisfied with one’s body) at 6
months, and these rates remained stable at 18 months. Endorsement of body concerns was
strongly correlated with physical symptoms, but no consistent patterns emerged among other
symptom areas.

Prior studies of quality of life following CRC treatment have typically used general cancer
quality-of-life measures. The current study significantly contributes to the literature because
it used a CRC-specific quality-of-life measure and characterized distinct symptoms domains
at three discrete time points. One prior study that used the same measure focused on the
longer-term interval of 1 to 3 years postdiagnosis, reporting largely unchanged symptoms
(e.g., urinary and gastrointestinal symptoms, sexual complaints, and body image), except for
a significant decline in sexual activity.13 These differences in trajectories of quality-of-life
symptoms may reflect differences in time frame compared with the current study and may
be related to different methods for determining symptom prevalence. The 6- to 18-month
window described in the current study may represent an important time for improvement,
stabilization, or decline after diagnosis.

The current study also characterized demographic and clinical predictors of quality-of-life
symptoms from 6 to 18 months following diagnosis. We found that comorbidity and
treatment-related variables were not associated with quality-of-life domains in multivariate
analysis, except for a significant association between cancer stage and greater body
concerns. This finding is counter-intuitive in some aspects. At both the symptom and
subscale levels there are few significant associations with chemotherapy or radiation
treatment over time. Our results may simply reflect the reality of our study sample—older,
multimorbid adults who received more than one cancer (and non-cancer) treatment over
time. Their symptoms likely reflect this complexity. For example, sexual symptoms may
arise from the combination of diabetes, pelvic radiation for rectal cancer, and the use of
antidepressant medications. In our analyses, we found that older age, after adjusting for
comorbidity, was associated with risk for worsening sexual function over time; even though
the age groups were equivalent in sexual function initially. Interest in sexual activity
however remained stable over time.

Low education attainment was also significantly associated with worse physical symptoms
and more body concerns than high educational attainment. Prior studies have reported an
association between low education attainment and CRC-related psychosocial distress,'4 fear
of cancer recurrence,!® and post-treatment symptom burden.16 This relationship may suggest
less capacity to adapt to persistent physical symptoms and body-image issues, as time since
diagnosis advances, among patients with lower education attainment. Higher rates of
psychological distress among long-term cancer survivors with lower education attainment
may also be a moderating factor for higher physical and body concern symptoms.1” These
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results underscore the importance of addressing health literacy gaps at diagnosis, providing
clear instructions about expectations for treatment and recovery when planning CRC
treatment courses and being mindful of patients’ health literacy and education levels.

The current study has limitations, as our almost exclusively male U.S. Veteran population
may limit the generalizability of study findings. However, this population represents an
important and highly morbid subgroup of CRC patients that is generally understudied in
cancer care. About 15% (n = 12) of the subjects with colorectal cancer in the parent study
did not complete 18-month assessments and were excluded from the analyses in the current
study. The current results, therefore, may be biased by a survivor effect, especially the
findings demonstrating limited effect of cancer stage and treatment received on physical and
sexual symptoms. We used a novel method for calculating scores from the CRC-specific
quality-of-life scale, which may enhance the clinical relevance of individual symptom
reports, despite having less prior validation than other measures. Furthermore, our method of
describing clinical symptoms for each of the three categories (physical, sexual, body
concern) does not allow us to draw conclusions related to EORTC standards for minimally
significant difference.3 Despite these limitations, the current study offers a number of
interesting and novel findings.

The study results have important clinical implications for the longitudinal care of
multimorbid CRC patients. First, physical and sexual symptoms and body concerns change
in divergent patterns during the period following treatment initiation and completion.
Clinicians should explore the full range of these symptoms and expect many to be dynamic
in nature. Second, age and education are important predictors of endorsement of physical,
sexual, and body concerns over time. These demographic traits may help clinicians tailor
resources and time for counseling of patients with symptom management and avoid
subsequent health service use by older, multimorbid cancer survivors.18 With the exception
of body concerns, cancer stage and specific treatments have some but, surprisingly, not
dominant effects on symptom endorsement. Finally, these findings could be further
enhanced by an understanding of baseline quality of life prior to treatment. Future studies
should begin measurement at time of diagnosis prior to any therapy and measure
longitudinal changes through surgery and adjunct therapy and into survivorship.
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Fig. 1.
Physical, body concern and sexual symptoms endorsed over time. This figure illustrates the

endorsement of physical symptoms, body concerns, sexual disinterest and dysfunction at 6,
12, and 18 month postdiagnosis for colorectal cancer. Participants endorsed the amount of
symptoms experienced over the prior week from 1 = “not at all”, to 2 = “a little”, to 3 =
“quite a bit”. The improvement in physical symptoms was significant over time (p < .05).
Changes in body concerns and sexual disinterest did not significantly change. The worsening
of sexual-dysfunction symptoms was also significant over time (p <.01).
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Fig. 2.

Differences in symptom complaints stratified by age over time. This figure illustrates the
differences in endorsement of physical symptoms, body concerns, sexual disinterest and
dysfunction stratified by age at 6, 12, and 18 month postdiagnosis for colorectal cancer.
Younger is defined as all participants less than 65 years of age. Conversely, older is defined
as all participants aged 65 years and older. Participants endorsed the amount of symptoms
experienced over the prior week from 1 = “not at all”, to 2 = “a little”, to 3 = “quite a bit”.
Differences in physical symptoms by age were not statistically significant at any time point.
Differences in sexual dysfunction were similar at 6 months but became significantly
different at 18 months (p <.01), with older participants reporting much more dysfunction.
Younger participants consistently reported more body concerns than younger participants
over time (p <.04).
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Table 2

Clinical symptoms reported at 6, 12, and 18 months after diagnosis (N = 68).

6-Month % 12-Month %  18-Month %  p@
Physical symptoms’ subscale
Urinary symptoms’ items
1. Urinate frequently during day (#1) 50.0 38.2 33.8 .043
2. Urinate frequently at night (#2) 33.8 32.8 250 .238
3. Urinary leakage (#3) 4.4 75 59 1.00
Abdominal symptoms’ items
4. Bloated feeling in abdomen (#7) 8.8 45 8.8 1.00
5. Blood in stools (#8) 15 15 20 1.00
6. Mucus in stools (#9) 44 15 29 1.00
7. Unintentional gas (#19 or 26) 17.6 20.0 169 .508
8. Stool leakage (#20 or 27) 2.9 3.6 15 1.00
9. Frequent bag changes or BM during day (#22 or 29) 16.2 19.6 138 .727
10. Frequent bag changes or BM at night (#23 or 30) 13.2 7.4 3.1 .039
Pain symptoms’ items
11. Pain with urination (#4) 0.0 15 15 +
12. Pain in abdomen (#5) 29 3.0 0.0 1.00
13. Pain in buttocks/anal/rectal area (#6) 14 45 15 1.00
14. Sore skin around stoma/anal area (#21 or 28) 29 7.1 15 +
Oral symptoms’ items
15. Dry mouth (#10) 19.1 13.4 147 581
16. Problems with sense of taste (#12) 25.0 13.4 2.9 .000
Sexual symptoms’ subscale
17. Loss of interest (#32) 35.0 37.7 38.3 1.00
18. Dysfunction (erectile, pain, discomfort) (#33) 17.6 453 50.0 .022
Body concern symptoms’ subscale
19. Worry about health (#13) 20.6 19.4 206 1.00
20. Worry about weight (#14) 16.2 23.9 20.6 .629
21. Feel less attractive (#15) 9.0 10.4 104 1.00
22. Feel less masculine (#16) 11.8 16.4 11.8 1.00
23. Dissatisfied with body (#17) 176 10.4 149 1.00
24. Embarrassed because of stoma or BM (#24 or 31) 6.0 8.9 125 237

Note: Percent refers to individuals endorsing the symptom as “quite a bit” or more during the past week.

+ = value cannot be determined.

BM = bowel movement.

a . . S
Nonparametric testing comparing distributions at 6 and 18 months.
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