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Abstract

Objective Two-third of colorectal cancer (CRC) survivors are overweight or obese. Psychological distress and low health-
related quality of life (HRQoL) may be barriers to improving diet. We aimed to assess associations between psychological
distress and HRQoL and the need for dietary support in CRC survivors with overweight or obesity.

Methods All alive individuals diagnosed with CRC between 2000 and 2009, as registered by the Dutch population-based
Eindhoven Cancer Registry, were eligible for participation and received a questionnaire. Multivariable logistic regression
analyses were conducted to assess associations between HRQoL (EORTC QLQ-C30), symptoms of anxiety and depression
(HADS), and self-reported need for dietary support (single-item).

Results A total of 1458 completed the questionnaire (response rate 82%), and 756 (43%) had a BMI of 25.0 or higher and
complete data on “need for dietary support” and were included for analyses. BMI ranged between 25.0 and 60.6 (mean, 28.9;
SD, 3.6). The majority (71.7%) was overweight (BMI > 25), and 28.3% obese (BMI >30). Twenty-one percent reported a need
for dietary support which was associated with more psychological distress and lower HRQoL. Those who experienced symp-
toms of anxiety or depression were more likely to report a need for dietary support (27.6% and 28.7%) than those who did not
experience symptoms of anxiety (12.3%; OR 2.02; 95% CI 1.22-3.35) or depression (13.5%; OR 1.96; 95% CI 1.19-3.22).
Conclusions Results suggest that psychological distress and lower HRQoL should be taken into account while promoting a

healthy diet in overweight or obese CRC survivors since these factors may hinder adherence to a healthy diet.

Keywords Colorectal cancer - Dietary support - Health-related quality of life - Obesity - Overweight - Psychological

distress

Background

Colorectal cancer (CRC) survivors are recommended to
meet lifestyle (i.e., dietary, physical activity [5]) and body
weight recommendations to improve both short- and long-
term health outcomes [24]. However, research has shown
that lifestyle and body weight are suboptimal in CRC survi-
vors [29, 37]. For example, observational studies have shown
that about two-thirds of CRC survivors does not meet the
recommendation on body fatness [29, 35, 37]. Since body
fatness is a well-established independent risk factor for the
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development of CRC [18, 23], a large proportion of CRC
survivors are overweight or obese at the time of diagnosis.
For individuals with overweight or obesity, receiving
information or advice is typically not sufficient to be able
to improve lifestyle and to maintain these improvements
[11]. This implies a need for additional behavioral coun-
seling aimed at self-regulation of lifestyle behavior to be
able to adhere to lifestyle advice, rather than provision of
lifestyle advice alone. For CRC survivors, receiving such
support to be able to eat healthier (i.e., dietary support) is
particularly relevant, due to the favorable effects dietary
changes may have on frequently reported bowel com-
plaints related to CRC and its treatment, such as diarrhea,
increased stool frequency, incontinence, and intolerance of
certain foods [9]. Previous research has shown that CRC
survivors with overweight and obesity are more likely to
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report a need for dietary support to be able to eat healthier
than those with a body mass index in the normal range
[13]. However, dietary support is currently not routinely
provided during follow-up care for CRC survivors with
overweight and obesity [36].

Dietary support should be offered to CRC survivors with
overweight or obesity, as health benefits may be achieved
by sustained lifestyle changes in this specific target group
in which multiple individual risk factors for morbidity and
mortality co-occur. CRC [8], overweight, and obesity [7]
have individually been related to an increased risk of diabe-
tes mellitus type 2 [16], cardiovascular diseases [38], (sec-
ond) primary cancers [20], and/or mortality [38]. A reduc-
tion of these risks may be achieved with lifestyle (including
dietary) support leading to favorable changes in body weight
and diet quality [14].

Dietary support for CRC survivors with overweight or
obesity should incorporate support in dealing with CRC-
related barriers to achieve and maintain dietary changes
[25], including disease and treatment-related complaints [2,
13], such as psychological distress. Psychological distress is
common in CRC survivors [19, 22] and in individuals with
overweight or obesity [17], and has been associated with an
unhealthier lifestyle [6, 31, 32] and a poorer health-related
quality of life (HRQoL) in CRC survivors [15, 19]. In addi-
tion, HRQoL has been negatively associated with meeting
lifestyle and body weight recommendations in CRC survi-
vors [3, 12, 35]. Nevertheless, psychological distress and
HRQoL are not commonly taken into account while promot-
ing a healthy lifestyle in CRC survivors with overweight or
obesity.

More insight into psychological distress and HRQoL
among overweight or obese CRC survivors who report a
need for dietary support will inform those providing dietary
support in this particular target population about aspects that
should be taken into account or incorporated while provid-
ing dietary support. Therefore, this study aimed to assess
associations between the psychological distress and HRQoL
and the need for dietary support in CRC survivors with over-
weight or obesity. Our hypothesis is that a higher level of
psychological distress and a lower HRQoL is associated with
a higher need for dietary support in CRC survivors with
overweight or obesity.

Methods

Study design

To answer our research question, we used cross-sectional
data from a larger, population-based prospective observa-

tional study, with yearly surveys in Dutch CRC survivors.
Details on this longitudinal study can be found elsewhere
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[4]. The longitudinal study was approved by a Dutch Medi-
cal Ethical Committee.

Study population and setting

All patients diagnosed with CRC from January 2000 to June
2009 were sampled from the southern area of the Nether-
lands Cancer Registry (NCR). The NCR includes clinical
data on all newly diagnosed cancer patients in the Neth-
erlands. Patients with cognitive impairments, unverifiable
addresses, and patients who died before the start of the study
were excluded.

Patient Reported Outcomes Following Initial Treatment
and Long term Evaluation of Survivorship (PROFILES)
registry was used for data collection management (https://
www.profilesregistry.nl) [33]. Using the PROFILES registry,
data on patient-reported outcomes was collected via online
or paper questionnaires and linked to clinical data from the
NCR.

Data collection

The study was set up in December 2010. The present study
was performed with data collected in December 2012 as
part of the third survey from this longitudinal study, which
included an item on the need for dietary support. A total
of 1774 eligible CRC patients were then invited for par-
ticipation via a letter from their (ex-) attending specialist
(Fig. 1) and were asked to complete a questionnaire. After
2 weeks, a reminder was sent. All participants provided writ-
ten informed consent.

Outcome measures
Need for dietary support

A single item was used to assess the need for dietary sup-
port. Participants were asked whether they agreed or disa-
greed with the statement “I feel the need for support to be
able to eat healthier.”

Sociodemographic, cancer-, and health-related
characteristics

Date of birth, sex, and clinical information including date
of cancer diagnosis, tumor stage at diagnosis, tumor site,
and primary cancer treatment were obtained from the NCR.
Socio-economic status (SES) was based on fiscal data on
the national economic value of residences and household
income aggregated per postal code [34], and categorized
into three categories: low, middle, and high. Data on marital
status and received follow-up care after treatment at the time
of the survey were self-reported using single survey items.
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Fig. 1 Flowchart of study
participants. For this study,
cross-sectional data from a

larger longitudinal study among 1774

Invited for participation:

colorectal cancer survivors was
used. A flowchart of the partici-
pants in the longitudinal study
has been published elsewhere
[4]. This current study involves

Non-respondents:
= 308 (17%) actively refused or

data obtained from survey 3 in
December 2012

v

v

did not return the questionnaire
= 8 (<1%) unverifiable address

1458 (82%)

Respondents:

= 511 (29%) were not
overweight or obese

v

v

= 16 (<1%) had missing data on
Body Mass Index

931 (52%)

Respondents with overweight or obesity:

* 175 (10%) had missing data on

v

v

the dependent variable

756 (43%)

Population for analyses:

“Having diabetes at the moment of the survey or during the
12 months before” (yes/ no) was measured with the adjusted
Self-Administered Comorbidity Questionnaire (SCQ) [26].
Having a stoma was assessed by an item from the CRC-spe-
cific module of the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire (EORTC
QLQ-CR38) [30]. Self-reported body height (cm) and
weight (kg) were used to calculate body mass index (BMI).
BMI was categorized as underweight (BMI < 18.5 kg/

m?), normal weight (18.5 <BMI <25 kg/m?), overweight
(25 <BMI < 30 kg/m?), or obesity (BMI > 30 kg/m?).

Health-related quality of life
HRQoL was measured using the global quality of life scale
and the five functional scales of the European Organization

for Research and Treatment of Cancer Quality of Life Ques-
tionnaire Core 30 (EORTC QLQ-C30) version 3.0 [1]. The
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global quality of life scale consists of two items on a 7-point
Likert scale, ranging from 1="Very bad” to 7=“Excellent.”
The five functional scales consist of items on a 4-point Lik-
ert scale, ranging from “Not at all” to “Very much”: physical
functioning (5 items), role functioning (2 items), emotional
functioning (4 items), cognitive functioning (2 items), and
social functioning (2 items). For each scale, the RawScore
was composed by calculating the mean of the scale items.
According to the scoring manual, scores were transformed
to a linear scale ranging from O to 100, with higher scores
indicating better global quality of life and functioning [10].

Psychological distress

Psychological distress was assessed using the Hospital Anxi-
ety and Depression Scale (HADS) [39]. The HADS consists
of 14 items assessing self-reported symptoms of anxiety (7
items) and depression (7 items) in the past week. Each item
is scored on a 4-point Likert scale, ranging from O to 3. A
total score can be calculated for both symptoms of anxiety
and symptoms of depression by adding up the scores on the
7 items. These total scores range from O to 21, with higher
scores indicating more symptoms. A cut-off score of 8 or
higher is used to indicate having symptoms of depression
or anxiety [39].

Statistical analyses

Statistical analyses were performed using IBM SPSS Sta-
tistics for Windows, Version 20. Differences in sociodemo-
graphic and clinical characteristics between those included
in the population for analyses and those excluded were
assessed using independent Student’s t tests for continu-
ous variables and Chi-square tests for categorical variables.
Since the variable age at the time of survey completion was
not normally distributed, this variable was incorporated in
the statistical analyses as a categorical variable. Age was cat-
egorized into the following categories based on the observed
data distribution: 31-64, 65-69, 70-76, 77-87.

Mean (with standard deviations (SD)) and frequency
tables were used to describe sociodemographic, cancer-
related, and health-related characteristics. Frequency tables
were used to describe psychological distress and cancer-
specific HRQoL. Since cancer-specific HRQoL-scores
were not normally distributed, scores on global QoL and
functional scales were divided into categories for the statisti-
cal analyses based on EORTC QLQ-CR30 reference values
[28]: “below average” (score between 0 and 66.6), “aver-
age” (score between 66.7 and 74.9), “above average” (score
between 75.0 and 99.9), and “high” (score of 100).

Univariable logistic regression analyses were conducted,
with the need for dietary support (yes/no) as dependent
variable and one sociodemographic, cancer-related, or
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health-related characteristic as independent variable (see
Table 1).

Logistic regression analyses were conducted to examine
associations between HRQoL, psychological distress, and
the need for dietary support. Univariable logistic regression
analyses were conducted with need for support as depend-
ent variable and a single HRQOL variable or psychologi-
cal distress variable as independent variable. Multivariable
logistic regression analyses were conducted with need for
support as dependent variable, and as independent variables
one cancer-specific HRQoL variable or psychological dis-
tress variable and all sociodemographic, cancer-related, and
health-related characteristics that were found to be statisti-
cally significantly associated with the need for support in
the univariable logistic regression analyses (age, sex, hav-
ing a partner, having diabetes, degree of overweight) (see
Table 2).

Results

Of the 1774 CRC survivors who were invited for participa-
tion, 1458 completed the questionnaire (response rate 82%),
and 756 (43%) had a BMI of 25.0 or higher and complete
data on “need for dietary support” and were included for
analyses (Fig. 1). Compared to those included for analy-
ses, those who were excluded were older (mean age 70.9,
SD 9.5 vs. mean age 68.8, SD 9.4; p <0.001), more often
female (50.6 vs. 32.9%; p <0.001), more often diagnosed
with colon cancer (62.7 vs. 56.9%; p=0.014), more often
diagnosed at an earlier tumor stage (stage I 31.3%, stage
11 38.5% vs. stage 1 30.0% and stage II 34.1%; p=0.038),
and less often underwent chemotherapy (27.6 vs. 33.3%,
p=0.009). Those excluded did not differ from those
included with regard to socio-economic status and time
since diagnosis.

Age of CRC survivors in the population for analyses
ranged from 35 to 87 years, with a mean age of 68.8 (SD
9.4) (Table 1). Most were male (67.1%) and living with
a partner (79.8%). Time since diagnosis varied from 3 to
13 years (mean 6.8 years; SD 2.7). BMI ranged between
25.0 and 60.6 (mean 28.9; SD 3.6). The majority (71.7%)
was classified as overweight (BMI>25) and 28.3% as obese
(BMI >30).

Need for dietary support

A need for dietary support was reported by 21.2% (n=160).
Compared with those without a need for dietary support,
CRC survivors who reported a need for dietary support
were younger (mean age 66.5, SD=10.6 vs. mean age 69.4,
SD =38.9), more often female (41.2 vs. 30.7%), less often had
a partner (72.2 vs. 82.2%), more often had diabetes (28.8 vs.
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Table 1 Sociodemographic,
cancer-related, and health-

related characteristics of

colorectal cancer survivors
with overweight (N=756) with
and without a need for dietary

support

Total Need for support No need for support
N=756 N=160 N=596
N (%) * N (%) * N (%) * OR (95%CI)
Age in years
31-64 216 (28.6) 63 (39.4) 153 (25.7) 1
65-69 158 (20.9) 26 (16.3) 132 (22.1) 0.48 (0.29-0.80)**
70-76 203 (26.9) 43(26.9) 160 (26.8) 0.65 (0.42-1.02)
77-87 179 (23.7) 28 (17.5) 151 (25.3) 0.45 (0.27-0.74)**
Sex
Male 507 (67.1) 94 (58.8) 413 (69.3) 0.63 (0.44-0.90)*
Female 249 (32.9) 66 (41.2) 183 (30.7) 1
Marital status
Living without a partner 150 (19.8) 44 (27.8) 106 (17.8) 1.78 (1.19-2.67)**
Living with a partner 603 (79.8) 114 (72.2) 489 (82.2) 1
SES
Low 130 (17.2) 37 (23.9) 93 (16.5) 1.62 (1.00-2.61)
Medium 300 (39.7) 61 (39.4) 239 (42.2) 1.04 (0.69-1.56)
High 289 (38.2) 57 (36.8) 232 (41.1) 1
Tumor site
Colon 430 (56.9) 87 (54.4) 343 (57.6) 0.88 (0.62-1.25)
Rectum 326 (43.1) 73 (45.6) 253 (42.4) 1
Tumor stage at diagnosis
Stage 1 220 (29.1) 46 (29.9) 174 (30.0) 1
Stage 1T 250 (33.1) 53 (34.4) 197 (34.0) 1.02 (0.65-1.59)
Stage III 244 (32.3) 52(33.8) 192 (33.1) 1.02 (0.66-1.60)
Stage IV 20 (2.6) 3(1.9 17 (2.9) 0.67 (0.19-2.38)
Time since diagnoses in years
(Mean (SD)) 6.8 (2.7) 6.8 (2.6) 6.7 (2.8) 1.02 (0.95-1.08)
Receiving follow-up care
No 188 (24.9) 39 (24.8) 149 (25.2) 1
Yes 560 (74.1) 118 (75.2) 442 (74.8) 1.02 (0.68-1.53)
Treatment
Surgery only 325 (43.0) 67 (41.9) 258 (43.4) ok
Surgery +radio 178 (23.5) 39 (24.4) 139 (23.4)
Surgery +chemo 172 (22.8) 38 (23.8) 134 (22.5)
Surgery +radio +chemo 78 (10.3) 15(9.4) 63 (10.6)
Chemotherapy only 2(0.3) 1(0.6) 1(0.2)
Chemotherapy
No 504 (66.7) 106 (66.3) 398 (66.8) 1
Yes 252 (33.3) 54 (33.8) 198 (33.2) 1.02 (0.71-1.48)
Radiotherapy
No 500 (66.1) 106 (66.3) 394 (66.1) 1
Yes 256 (33.9) 54 (33.8) 202 (33.9) 0.99 (0.69-1.44)
Stoma
No 503 (66.5) 98 (70.5) 405 (76.3) 1
Yes 167 (22.1) 41(29.5) 126 (23.7) 1.35 (0.89-2.04)
Diabetes
No 526 (69.6) 94 (71.2) 432 (83.1) 1
Yes 126 (16.7) 38 (28.8) 88 (16.9) 1.99 (1.28-3.09)**
Degree of overweight
Overweight 542 (71.7) 95 (59.4) 447 (75.0) 1
Obese 214 (28.3) 65 (40.6) 149 (25.0) 2.05 (1.42-2.96)***

Statistically significantly associated variables are printed bold

Abbreviations: SD, standard deviation; SES, socio-economic status; BMI, body mass index; OR, odds ratio; CI, confidence

interval

“Percentages do not always add up to 100% because of missing values

“*Chi-square cannot be calculated since 2 cells (20%) have an expected count of less than 5. * p<.05, ** p<.01, *** p <.001
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16.9%), and were more often classified as obese (40.6 vs.
25.0%) (all p<0.05; Table 1).

Health-related quality of life

All HRQoL domains were significantly associated with
the need for dietary support. Univariable and multivariable
logistic regression analyses showed comparable results and
are discussed below (Table 2). A total of 69.7% of over-
weight and obese CRC survivors had either high (15.4%)
or above average (54.3%) global QoL scores. Similarly, the
majority of them had either high or above average scores
across functional scales. The largest majorities of high and
above average scores were observed in the emotional func-
tioning (82.4%), the social functioning (77.0%), and the cog-
nitive functioning (76.2%) scales.

Global quality of life

A total of 15.1% had a global QoL score below aver-
age. CRC survivors who reported a need for dietary sup-
port more often had a global QoL score below average
(26.8%) than CRC survivors without a need for dietary
support (12.1%). Compared with those with a global QoL
score below average, those with a high global QoL score
and those with a global QoL score above average were
less likely to report a need for dietary support (high OR
0.42; 95% CI 0.20-0.88; above average OR 0.50; 95% CI
0.29-0.86; Table 2).

Functional scales

Among the functional scales, the largest proportions of
below average scores were observed in the physical func-
tioning (18.0%) and the role functioning (16.7%) scales. All
functional scales were statistically significantly associated
with the need for dietary support (Table 2).

CRC survivors who reported a need for dietary support
more often had a physical functioning score below average
(28.5%) than CRC survivors without a need for dietary sup-
port (15.2%). Compared with those with a physical function-
ing score below average, those with a high physical function-
ing score and those with a physical functioning score above
average were less likely to report a need for dietary support
(high OR 0.39; 95% CI 0.20-0.76; above average OR 0.54;
95% CI10.31-0.94).

CRC survivors who reported a need for dietary support
more often had a role functioning score below average
(25.3%) than CRC survivors without a need for dietary sup-
port (14.4%). Compared with those with a role functioning
score below average, those with a high role functioning score
were less likely to report a need for dietary support (OR
0.51; 95% CI1 0.29-0.88).
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Psychological distress

Psychological distress was significantly associated with
the need for dietary support. Univariable and multivaria-
ble logistic regression analyses showed comparable results
(Table 2). Symptoms of anxiety were reported by 15.5% of
CRC survivors. Those who experienced symptoms of anxi-
ety were more likely to report a need for dietary support
(27.6%) than those who did not experience symptoms of
anxiety (12.3%; OR 2.02; 95% CI 1.22-3.35).

Symptoms of depression were reported by 16.7%. Par-
ticipants with symptoms of depression were more likely to
report a need for dietary support (28.7%) compared with
those without symptoms of depression (13.5%; OR 1.96;
95% CI 1.19-3.22).

Discussion

To the best of our knowledge, this is the first study on the
associations of psychological distress and HRQoL with the
need for dietary support among CRC survivors with over-
weight or obesity. We observed that those with symptoms
of anxiety and depression and a lower HRQoL (all domains)
were more likely to report a need for dietary support com-
pared to those without a need for dietary support.

Previous research on psychological health and lifestyle
behavior among CRC survivors has shown an association
between higher psychological distress and an unhealthier
lifestyle [6, 31, 32]. Trudel-Fitzgerald et al. [31] found that
among women with CRC from the Nurses’ Health Study
prospective cohort in the USA, higher levels of anxiety
and depression symptoms were associated with subsequent
unhealthier lifestyle in the 10 years following CRC diag-
nosis [31]. Although, to our knowledge, no other study has
specifically assessed the association between psychological
distress and diet quality among CRC survivors, two studies
have assessed the association between psychological dis-
tress and physical (in)activity in CRC survivors [6, 32]. In a
prospective survey among Australian CRC survivors, it was
found that those who experienced anxiety were at greater
risk of physical inactivity. In addition, CRC survivors with
higher levels of initial anxiety were less likely to increase
their levels of self-reported physical activity at subsequent
time points, whereas depression was not found to be related
to increases in physical activity [6]. Similarly, a population-
based cross-sectional study in Canadian and Western Aus-
tralian colon cancer survivors showed that higher levels
of accelerometer-assessed moderate-to-vigorous intensity
physical activity were associated with lower levels of anxi-
ety, but not with symptoms of depression [32].

Previous studies on the association between HRQoL and
lifestyle in CRC survivors found that a higher HRQOL was
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Table 2 Associations between need for dietary support, psychological distress, and cancer-specific health-related quality of life among colorectal
cancer survivors with overweight/obesity

Total Need for support No need for support Univariable® Multivariable®
N=1756 N=160 N=596
N (%) N (%) N (%) OR (95%CTI) OR (95%CI)
Psychological distress
Anxiety
Yes© 115 (15.5) 43 (27.6) 72 (12.3) 2.71 (1.77-4.16)*** 2.02 (1.22-3.35)**
No 626 (84.5) 113 (72.4) 513 (87.7) 1 1
Depression
Yes® 124 (16.7) 45 (28.7) 79 (13.5) 2.58 (1.70-3.92)*** 1.96 (1.19-3.22)**
No 619 (83.3) 112 (71.3) 507 (86.5) 1 1
Cancer-specific HRQoL
Global quality of life
Below average! 113 (15.1) 42 (26.8) 71 (12.1) 1 1
Average 113 (15.1) 29 (18.5) 84 (14.3) 0.58 (0.33-1.03) 0.83 0(.42-1.61)
Above average 405 (54.3) 68 (43.3) 337(57.2) 0.34 (0.22-0.54)*** 0.50 (0.29-0.86)*
High 115 (15.4) 18 (11.5) 97 (16.5) 0.31 (0.17-0.59)*** 0.42 (0.20-0.88)*
Physical functioning
Below average! 125 (18.0) 45 (28.5) 90 (15.2) 1 1
Average 100 (13.4) 25 (15.8) 75 (12.7) 0.67 (0.37-1.19) 0.62 (0.31-1.24)
Above average 328 (43.8) 61 (38.6) 267 (45.2) 0.46 (0.29-0.72)** 0.54 (0.31-0.94)*
High 86 (24.8) 27 (17.1) 159 (26.9) 0.34 (0.20-0.59)*** 0.39 (0.20-0.76)**
Role functioning
Below averaged 125 (16.7) 40 (25.3) 85 (14.4) 1 1
Average 130 (17.4) 36 (22.8) 94 (15.9) 0.81 (0.48-1.39) 0.99 (0.53-1.85)
Above average 74 (9.9) 19 (12.0) 55(9.3) 0.73 (0.39-1.40) 1.13 (0.53-2.37)
High 419 (56.0) 62 (39.9) 356 (60.3) 0.38 (0.24-0.60)*** 0.51 (0.29-0.88)*
Emotional functioning
Below average? 70 (9.4) 31 (19.6) 39 (6.6) 1 1
Average 62 (8.3) 12 (7.6) 50 (8.5) 0.30 (0.14-0.66)** 0.32(0.12-0.80)*
Above average 219 (29.3) 45 (28.5) 174 (29.5) 0.33 (0.18-0.58)*** 0.43(0.22-0.84)*
High 397(53.1) 70 (44.3) 327 (55.4) 0.27 (0.16-0.46)*** 0.41(0.22-0.78)**
Cognitive functioning
Below average® 71(9.5) 25 (15.8) 46 (7.8) 1 1
Average 107 (14.3) 30 (19.0) 77 (13.1) 0.72 (0.38-1.37) 0.73(0.34-1.59)
Above average 210 (28.1) 51(32.3) 159 (26.9) 0.59 (0.33-1.05) 0.89(0.45-1.76)
High 360 (48.1) 52(32.9) 308 (52.2) 0.31 (0.18-0.55)*** 0.39(0.20-0.77)**
Social functioning
Below averagu’:d 61 (8.2) 24 (15.4) 37 (6.3) 1 1
Average 110 (14.7) 33(21.2) 77 (13.1) 0.66 (0.34-1.27) 0.65(0.30-1.37)
Above average 104 (13.9) 20 (12.8) 84 (14.2) 0.37 (0.18-0.75)** 0.39(0.17-0.88)*
High 471 (63.1) 79 (50.6) 392 (66.4) 0.31 (0.18-0.55)*** 0.37(0.19-0.70)**

Abbreviations: HRQoL, health-related quality of life; SD, standard deviation; OR, odds ratio; CI, confidence interval
“p<.05

“p<.01

" p<.001

#Univariable logistic regression analyses with need for support as dependent variable and a single cancer-specific health-related quality of life variable or psychological
distress variable as independent variable

PMultivariable logistic regression analyses with need for support as dependent variable, and independent variables: age, gender (male/female), having a partner (yes/no),
having diabetes (yes/no), degree of overweight (overweight/obese), and one cancer-specific health-related quality of life variable or psychological distress variable

A cut-off score of 8 or higher on anxiety or depression on the Hospital Anxiety and Depression Scale (HADS) is defined as having symptoms of anxiety (yes/no) or
depression (yes/no)

d “Below average” represents a score between 0 and 66.6, “average” represents a score between 66.7 and 74.9, “above average” represents a score between 75.0 and 99.9,
and “high” represents a score of 100 on the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-CR30)
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associated with favorable lifestyle or meeting lifestyle rec-
ommendations [3, 12, 27, 35], and suggest a positive asso-
ciation between a higher HRQoL and the number of lifestyle
recommendations that are being met. Associations seem to
be strongest between physical activity and physical HRQoL
domain scores (e.g., physical functioning) [27]. Few studies
have specifically examined the association between HRQoL
and adherence to dietary recommendations or diet quality
among CRC survivors [7, 9, 18, 27]. Whereas Grimmett
et al. [12] found that a higher global QoL and physical, role,
and cognitive function was associated with fruit and vegeta-
ble intake in CRC survivors [9, 35, 36] found that HRQoL
and HRQoL domains were not associated with adherence
to the dietary recommendations shortly after diagnosis [7].
Both studies did not assess the need for dietary support.

Limitations and strengths

Several limitations need to be taken into account while inter-
preting our findings. First, the underrepresentation of stage
IV CRC survivors observed in our study sample limits the
generalizability of our findings to CRC survivors diagnosed
at stage IV. Second, due to a lack of power, we were unable
to include both psychological distress variables and HRQoL
domains in the multivariable logistic regression analyses
[21], while ideally we would have included these variables
since previous research has shown an association between
psychological distress and HRQoL in CRC survivors [15,
19]. Third, the need for dietary support was assessed with a
single item which could have been less clear for patients and
resulted in less nuanced results compared to the assessment
of needs with a scale or questionnaire. Also, one should
remember that the expression of a need for dietary sup-
port does not automatically mean poor adherence to dietary
guidelines. It should be noted that our findings may have
possibly been influenced by selection bias. Those included
in our study sample were less often female compared with
those excluded from our study sample while our findings
show that females were more likely to report a need for die-
tary support. Thus, there may have been an underestimation
of the proportion of those in need for dietary support in our
study sample. On the other hand, the proportion of those in
need for support may have been overestimated since those
included in our study sample were younger compared with
those excluded while our findings show that being younger
was associated with a need for dietary support.

Also, the cross-sectional nature of this study limits the
determination of causal associations. Finally, although we
did not observe an association between time since diagnosis
and the perceived need for dietary support to be able to eat
healthier in our study among survivors varying in time since
diagnosis (range 3 to 13 years), the need for dietary support
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most likely will vary over time for the individual CRC survi-
vor, as will perceived levels of psychological distress. Future
longitudinal observational studies could provide valuable
information on fluctuations over time and individual differ-
ences in the need for support, psychological distress, and
HRQoL which can inform decisions on when to provide
what type of dietary and/or psychological support.

Strengths of this study that are worth mentioning include
the relatively large population-based study sample with a
high response rate, obtained via the well-established PRO-
FILES registry [33], and the use of standardized, validated,
commonly used questionnaires to assess psychological dis-
tress and HRQoL [1, 39].

Implications

Our finding that higher psychological distress and a lower
HRQoL were associated with the need for dietary support
suggests that these factors, which may hinder adherence to
a healthy diet, should be taken into account while promot-
ing a healthy diet in overweight or obese CRC survivors.
Ideally, multidisciplinary support should be offered to CRC
survivors with overweight and obesity, using a more holistic
approach than currently is applied in clinical oncological
care, to promote a healthy lifestyle and physical and psy-
chological health.

Conclusion

This study showed that psychological distress and a lower
HRQoL across all domains were associated with the need
for dietary support in CRC survivors with overweight or
obesity. Results suggest that perceived psychological and
physical health should be taken into account while promot-
ing a healthy diet in overweight or obese CRC survivors
since these factors may hinder adherence to a healthy diet.
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