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Abstract

Objective: To better understand barriers to participation in mail-out bowel cancer
screening programs, two survey studies tested the relationship between psycho-
logical distress and self-reported bowel cancer screening.

Methods: First, a nationally representative sample of Australians N = 5421
completed measures of bowel cancer screening and psychological distress (using the
Kessler Psychological Distress Scale; K10). Second, N = 479 completed a survey
measuring participation in the National Bowel Cancer Screening Program (NBCSP)
and psychological distress using the Depression, Anxiety and Stress Scale. In both
studies, logistic regressions were conducted to test relationships between psycho-
logical distress and self-reported screening participation.

Results: Study one found that psychological distress had a significant quadratic
effect on having ever screened for bowel cancer, where screening rates were similar
for those with low, moderate, or high levels of distress, but were lower for those
with very high levels of distress. In study two, depression scores had a negative
linear relationship with NBCSP participation (higher depression levels were asso-
ciated with lower screening participation), and anxiety had a quadratic effect
whereby NBCSP participation rates were higher with increasing levels of anxiety
except in the severe category, where participation was significantly lower.
Conclusions: Findings indicate that psychological distress has a complex relation-
ship with screening, and those with extreme levels of distress consistently show
lower participation rates. Special efforts to encourage screening may be required

for those experiencing extreme psychological distress and mental health disorders.

KEYWORDS
anxiety, bowel, cancer, colorectal, depression, faecal occult blood testing (FOBT), oncology,
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1 | BACKGROUND bowel cancer screening programs substantially reduces bowel
cancer-related mortality and disease burden. For instance, in the
Internationally, bowel cancer is responsible for approximately Australian National Bowel Cancer Screening Program (NBCSP), citi-
935,000 deaths each year and is the second leading cause of cancer zens aged 50-74 years are mailed a faecal occult blood test (FOBT)

death following lung cancer.® The implementation of population-wide screening kit to be completed in their home once every two years.
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Implementation of the NBCSP has led to earlier diagnoses, fewer
cancer related complications, and improved survival rates.> However,
the efficacy of such programs is hampered by poor participation
rates. Currently, less than 44% of invited kit recipients take part in
the Australian NBCSP.>*

A growing body of research exists concerning the barriers to
bowel cancer screening participation. Accruing evidence has identi-
fied multiple barriers that prevent individuals from participating in
potentially life-saving screening programs.”’~® Studies consistently
find that forgetting or misplacing the kit, having concerns about hy-
giene, and the psychological distress associated with a positive test
result are common barriers to screening participation.>

People with heightened levels of psychological distress (global,
subjective non-specific negative affect state that might encompass
stress, anxiety, or depression’;) may be more susceptible to barriers
that prevent bowel cancer screening participation via several
mechanisms.’® For example, heightened depression can lead to
pessimistic outcome expectancies®® and lower self-efficacy,'? these
in turn may increase barriers to screening, such as avoidance or
perceived physical difficulties in home bowel cancer screening.
Similarly, heightened anxiety often results in an avoidance of situa-
tions that trigger disgust or fear.'® Those with higher levels of anx-
iety may be more prone to experience hygiene concerns about
screening or be more fearful of a positive result. Stress, and the
multiple conflicting priorities that it represents, may lead to
distraction and neglect for healthcare. Stress may make people feel
overwhelmed by screening, and thus less likely to invest the time and
mental capacity to complete the kit.

Mixed findings exist on the relationship between psychological
distress and bowel cancer screening participation. In qualitative
research, participants often report that anxiety relating to a positive
result or other life stressors prevent them from partaking in cancer
screening®'*; however, it is also reported that stress can motivate
participation to reduce anxiety over a cancer diagnosis and seek
reassurance of their health.® Interestingly, while there are no studies
to date on the nature of the relationship between anxiety or stress
and mail-out bowel cancer screening, one study on bowel cancer
screening via flexible sigmoidoscopy suggested state anxiety was
related to both perceived threat of disease (associated with higher
screening participation) and appraisal of greater barriers to bowel
cancer screening (associated with lower screening participation).®
Another study found a positive relationship between high psycho-
logical distress (measured using the Ké) and engaging in cancer
screening before the recommended age.l” Further, lower levels of
optimism has been associated with higher rates of bowel cancer
screening via colonoscopy®®; however, higher levels of depression
have been associated with lower prostate cancer screening'’ and
lower breast cancer screening.?® Together these findings might sug-
gest a complex, potentially nonlinear relationship between psycho-
logical distress and bowel cancer screening. For example, low and
high levels of distress may result in a lower likelihood of completing
the kit, while moderate levels of distress may lead to a higher like-

lihood of kit return, indicative of a quadratic effect.

A greater understanding of the functional relationship between
psychological distress and bowel cancer screening provides necessary
insight for heath interventions aiming to increase screening partici-
pation. Therefore, the aim of the current study is to examine the re-
lationships between psychological distress (modelling both linear and
non-linear relationships) and participation in bowel cancer screening
using data from two sources applying different validated measures of
psychological distress. The first study utilises a measure of overall
psychological distress using the K10.2* To compliment this and drill
down into specific facets of distress, the second study measures
components of psychological distress including depression, anxiety,
and stress using the DASS-21.22 Given the literature suggests that
both low and high anxiety are associated with poorer screening

behaviour,4-1¢

we predicted that psychological distress would
demonstrate a quadratic effect on screening, whereby people with
particularly low or extreme levels of distress would be less likely to
screen for bowel cancer. We predicted this quadratic relationship
would exist for overall psychological distress, as well as anxiety, stress,

and depression.

2 | STUDY ONE: EXAMINATION OF POPULATION
HEALTH SURVEY DATA

2.1 | Method
2.1.1 | Data source

Data were obtained from the 2014-2015 Australian National Health
Survey.?® The survey comprises a computer assisted telephone
interview capturing a range of health-related measures in a repre-
sentative sample of randomly selected Australian households. The
stratified sampling design ensured that individuals from varying
levels of remoteness across all states and territories within Australia
took part in the survey. One adult (i.e., 18 years or older) was sur-
veyed from each selected household (N = 14,560), and participation
was non-voluntary. Access and use of these data for the specific
purposes of this study was granted by the Australian Bureau of
Statistics (ABS) based on approval from the university's Human
Research Ethics Committee (ref. H20REA282). Non-missing re-
sponses to the relevant measures from adults between the ages of 50
and 74 were retained for this study (N = 5421). Further details on
recruitment and sampling procedures are publicly available on the
ABS website.?* The mean age of the sample was 61.89 years
(SD = 6.92). Demographic characteristics of this sample are detailed
in Table 1.

2.2 | Measures

Basic demographic information was collected from each participant
including age, sex, country of birth, language spoken at home, rela-

tionship status, and highest level of education. Bowel cancer screening
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TABLE 1 Characteristics of the national health survey sample
(N = 5421)

n %
Sex
Male 2514 46.4%
Female 2907 53.6%
Relationship
In a registered marriage 2890 53.3%
In a de facto marriage 180 3.3%
Not married 2351 43.4%
Remoteness
Maijor cities 3374 62.2%
Inner regional 1167 21.5%
Other 880 16.2%
Area-level SES
Quintile 1 (lowest) 1136 21.0%
Quintile 2 1131 20.9%
Quintile 3 1064 19.6%
Quintile 4 1004 18.5%
Quintile 5 (highest) 1086 20.0%
Country of birth
Australia 3703 68.3%
United Kingdom 608 11.2%
New Zealand 136 2.5%
Southern and Eastern Europe 169 3.1%
Other 805 14.8%
Highest level of education
University degree 1031 19.5%
Certificate or Diploma 1939 36.6%
Year 12 463 8.7%
Year 11 247 4.7%
Year 10 or below 1624 30.6%

was self-reported using a single item: “Have you ever tested for bowel
cancer” with three response options including i) yes, tested for bowel
cancer in the last 2 years, ii) yes, tested for bowel cancer, but not in the
last 2 years, and iii) no, never tested for bowel cancer. Psychological
distress was measured using the 10-item Kessler Psychological
Distress Scale (K10), for which participants responded to items such
as “In the past 4 weeks, how often did you feel nervous?” and “In the past
4 weeks, how often did you feel hopeless?”.2* Participants responded on a
five-point scale ranging from 1 = “none of the time” to 5 = “all of the
time”. Responses were summed to create a total score and catego-

16-21 high’22729

rized as low (scores of 10-15), moderate, or very high

distress (30-50).

2.3 | Data analysis

Proportions of participants in each K10 severity category and each of
the three bowel cancer screening statuses were calculated and
graphed. Odds ratios (OR) and 95% confidence intervals (Cl) were
calculated for linear and quadratic effects of K10 categories on bowel
cancer screening status using logistic regressions analyses—including
polynomial logistic regression to test the quadratic effect. Firstly, we
examined having ever tested for bowel cancer (i.e., tested for bowel
cancer in the last 2 years + tested for bowel cancer but not in the last
2 years) versus never tested for bowel cancer, and secondly, we
examined having tested for bowel cancer in the past 2 years or not (i.e.,
tested for bowel cancer, but not in the last 2 years + never tested for

bowel cancer). Analyses were completed using IBM SPSS Statistics 21.

24 | Results

The majority of K10 scores fell in the low distress category (71.4%)
with 16.5% in the moderate distress category, 7.9% in high, and 4.2%
very high. Of those surveyed, 32.4% reported having been tested for
bowel cancer in the previous 2 years, 22.3% more than 2 years ago,
and 45.3% reported never having been tested for bowel cancer.

Logistic regression results showed the linear effect was not sig-
nificant (OR = 1.39, Cl = 0.98, 1.97), however, the quadratic effect was
significant (OR = 0.90, Cl = 0.83, 0.97) of psychological distress
category on whether someone had ever tested for bowel cancer.
Figure 1 shows that rates of ever screening were relatively similar
between those in low to high distress categories (ranging from 55.9%
to 52.7%), but there was a substantial decrease to 38.3% in the very
high category. There was a significant linear effect of psychological
distress category on having been tested for bowel cancer in the past
2 years, with screening rates decreasing gradually from 33.4% to
22.5% as psychological distress increases from low to very high
(OR =0.88, Cl = 0.82, 0.96). There was no significant quadratic effect
(OR =0.94, Cl = 0.86, 1.03).

3 | STUDY TWO: 2021 ONLINE SURVEY
3.1 | Methods
3.1.1 | Participants and procedure

Eligible participants included adults residing in Australia between the
ages of 50-74 years (i.e., eligible participants of the NBCSP) who
reported having ever received a NBCSP kit. Participants were
recruited through paid Facebook advertising and through distribu-
tion of the survey link to various local community groups frequented
by Australians within the target age range, such as general medical
practice waiting rooms, community centres, volunteer organizations,
and various workplaces. Invitees were offered the opportunity to win

one of three grocery vouchers (valued $20 to $50).
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FIGURE 1 Percentage of participants reporting ever testing for bowel cancer, and testing for bowel cancer in the previous two years for
each K10 psychological distress group. Figure 1A represents the proportion of the sample who had ever tested for bowel cancer (including
those who had done so in the last 2 years) for individuals in each distress severity category. Figure 1B represents the proportion of the sample
who had tested for bowel cancer in the previous 2 years for individuals in each distress severity category

Participants completed an anonymous online survey capturing
demographic information, bowel cancer screening history, and mea-
sures of depression, anxiety, and stress. The survey was delivered via
the Qualtrics survey website (Qualtrics, 2017), and the measures
relevant to this study took approximately 15 min to complete. Par-
ticipants provided informed consent, and ethical approval for this
research was granted by a university-based Human Research Ethics
Committee (ref: HI9REA291).

3.1.2 | Participant recruitment

This study formed part of a larger research project whereby one
survey link was distributed to potential participants directing them to
an online survey with multiple components.?>?® Recruitment and
attrition for this study are outlined in Supplementary File 1. The final
sample consisted of 479 adults between the ages of 50 and 74 years
(M = 61.85, SD = 6.91). A full description of the sample character-
istics is provided in Table 2.

3.2 | Measures

Demographic Information. Participants were asked to report their
gender, age, income, education level, and residential postcode.
Bowel cancer screening behaviour history. Participants self-
reported how recently they had received the NBCSP kit (in
months) and whether they returned the completed kit (“yes” or “no”).
Depression Anxiety and Stress Scale. Participants responded to
the 21 item DASS-21 instrument designed to measure three subscales
capturing variance in the negative emotional states of anxiety,
depression, and stress.?> When answering items (e.g., “I found it

difficult to relax”) participants were asked to reflect on how they

“generally feel” and indicate how often each item applies to themon a
four-point scale ranging from O = “not at all” to 3 = “most of the time”.
Scores for each subscale were summed and doubled as per scoring
instructions.?? Following severity scoring instructions, scores were
binned into categories reflecting normal, mild, moderate, severe, and
extremely severe.?” Due to low cell size in the “extremely severe”
category for anxiety, depression, and stress (n = 12, 12, 2, respec-
tively), these were combined with the “severe” category. Within the
current sample, the subscales of anxiety, stress, and depression
demonstrated acceptable to excellent internal consistency, as indi-
cated by Cronbach's a = 0.75, 0.86 and 0.92, respectively.

3.3 | Data analysis

Analyses were completed using IBM SPSS Statistics 21.28 The pro-
portion of participants who had returned their most recent FOBT kit
was calculated and graphed for each severity category (normal, mild,
moderate, and severe/extremely severe) of anxiety, stress, and
depression. Odds ratios (OR), and corresponding 95% Cls, of the
linear and quadratic effects of anxiety, stress, and depression cate-
gory membership on bowel cancer screening participation were
calculated using logistic regression analyses. Specifically, polynomial
logistic regression was used to test the quadratic effect of DASS

severity levels on the likelihood of kit return.

3.4 | Results

Over two thirds of participants (67.2%) completed screening by
returning their kit. DASS scores indicated that most participants fell
into the ‘normal’ category for anxiety (70.2%), with remaining anxiety

levels categorised as mild (7.7%), moderate (14.6%), and severe/
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TABLE 2 Characteristics of study two sample—online survey
(N =479)

n? %
Last received kit
Less than 1 month 23 4.5%
1-3 months 54 10.7%
3-6 months 75 14.8%
6-12 months 85 16.8%
1-2 years 145 28.6%
Over 2 years 97 19.1%
Sex
Male 185 38.7%
Female 293 61.3%
Relationship
Married/de facto 325 68.0%
In a relationship (that is not married/de facto) 8 1.7%
Single 53 11.1%
Divorced 57 11.9%
Widowed 27 5.6%
Rather not say 8 1.7%
Remoteness
Maijor cities 321 67.4%
Inner regional 107 22.5%
Other 48 10.0%
Area-level SES
Quintile 1 (lowest) 49 10.3%
Quintile 2 59 12.4%
Quintile 3 101 21.2%
Quintile 4 147 30.9%
Quintile 5 (highest) 120 25.2%
Country of birth
Australia 352 73.6%
United Kingdom 67 14.0%
New Zealand 17 3.5%
Other 42 9.5%
Highest level of education
University degree 206 43.0%
TAFE/Apprenticeship 100 20.9%
Year 12 41 8.6%
Year 11 12 2.5%
Year 10 or below 64 12.8%

2N (%) unless otherwise stated. Total N does not equal 479 where data
were missing. Percentage calculated excluding missing data.

extremely severe (7.5%). For stress, the percentage of people in each
category were: normal (83.6%), mild (7.9%), moderate (6.1%), and
severe/extremely severe (2.4%). For depression, the percentage of
people in each category were: normal (71.4%), mild (9.5%), moderate
(13.4%), and severe/extremely severe (5.7%). As shown in Figure 2
the percentage of participants who reported returning their kit
tended to be lowest for those experiencing severe/extremely severe
anxiety, stress, or depression.

There was a significant linear effect of depression on screening
kit return, such that those with lower levels of depression were more
likely to return their kit (OR = 0.79, Cl = 0.64, 0.96). There were no
significant linear effects of anxiety or stress on kit return (OR = 0.64,
Cl=0.38,1.07; OR=0.51, Cl =0.20, 1.29, respectively). There was a
significant quadratic effect of anxiety on whether someone had
returned their screening kit, such that those with mild and moderate
anxiety were more likely to return their kits than those with normal
or severe/extremely severe anxiety (OR = 0.44, Cl = 0.25, 0.79).
There were no significant quadratic effects of stress or depression
(OR=0.89,Cl =0.39,2.05; OR =0.90, Cl = 0.51, 1.56, respectively).

4 | DISCUSSION

The aim of this research was to examine the relationship between
psychological distress and participation in bowel cancer screening
using data from two different samples. Combined findings from the
current studies suggest that extreme levels of psychological distress,
depression and anxiety are associated with a lower probability of
participation in bowel cancer screening. This finding helps to clarify
prior literature which suggested a complex relationship between
distress and bowel cancer screening.1®”

The current findings suggest that moderately heightened psy-
chological distress, particularly anxiety, may facilitate screening
behaviour to a certain point—after which, it may act as a barrier to
screening. Potentially, people who tend be low in anxiety or distress
may generally be less concerned about their risk of developing bowel
cancer and therefore, less motivated to participate in bowel cancer
screening.?’ Whereas, those with moderate levels of anxiety and
psychological distress may experience higher levels of fear or worry
about their health, which can be somewhat motivating.30 Recent
studies suggest that fear or worry about having cancer can both
motivate and deter bowel cancer screening participation in different
people,®! which fits with the non-linear result from the present study.
For example, fear of missing a cancer diagnosis has been shown to
facilitate participation in bowel cancer screening,” particularly among
regular screeners.>? However, as irregular screeners or non-screeners
often report, fear of a cancer diagnosis is a deterrent of screening.®>?
The current findings may reflect this tendency for increasing concern
to motivate screening to a point,>® beyond which severe distress or
concern leads individuals to avoid screening due to the potential
negative consequences. Additionally, extreme or disordered levels of
anxiety and distress may exacerbate other emotional or logistic bar-

riers that prevent screening participation.
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FIGURE 2 Percentage of participants reporting returning their screening test kit for each anxiety, stress, and depression severity level

The current findings also suggest a linear effect for depression
whereby people with higher levels of depression were less likely to
participate in the NBCSP. The negative effect of depression on health
behaviours is well-established as it is thought to reflect challenges
with motivation, self-efficacy, and action that coincide with low
mood.*? Significant planning and action are required to read in-
structions, take the two stool samples, store the samples, and return
post them according to particular instructions. Additionally, depres-
sion may negatively affect valuing the importance of looking after
yourself through screening.®* Future research should investigate the
role of these mechanisms in producing low screening participation
among those with higher levels of depression.

Stressful life events have often been reported as reasons for
delaying or neglecting bowel cancer screening for many people.®
However, in the current study, despite the large observed difference
between the stress categories of normal and severe/extremely se-
vere (24.5% decline in participation), no significant effect of stress
was found. This may be due to the low number of people in the se-
vere/extremely severe stress category (n = 9). For comparison, the
observed decline of screening participation between normal and se-
vere/extremely severe for anxiety was 17.7% (n = 35 for severe/
extremely severe category), and 19.9%% for depression (n = 24 for
severe/extremely severe category). This highlights the need for
further research on the relationship between stress levels and
screening participation to explore whether there is an effect, and if
so, the nature of the effect (i.e., linear or quadratic).

5 | CLINICAL IMPLICATIONS

People with mental health disorders are at greater risk of cancer and
have a worse prognosis, including higher mortality rates than the
general population.®®> Poor mental health is also associated with

poorer health behaviours such as alcohol use, poor diet, tobacco use,

and obesitygé; all associated with increased risk of bowel cancer*
highlighting the elevated importance of screening among this
population.

Therefore, the current findings have important implications for
clinical practice. For example, for mental health and primary care
patients with depression may require extra support (i.e., prompting,
motivation, and facilitation) to screen for bowel cancer. Health pro-
fessionals involved in the treatment of people with severe distress or
anxiety disorders should be aware of the reduced likelihood that they
will be adequately screened for bowel cancer—and potentially other
cancers t00.%®

Communication between primary care and mental health pro-
viders is a key area where interventions to improve cancer screening
rates among people with mental illness can be implemented.®” For
example, a recent pilot study has shown that patient navigation
(letter and phone call from a patient navigator to help patients
overcome individual barriers to bowel screening) is a promising
intervention to increase cancer screening among patients with
mental illness.®® Unfortunately, a recent review has shown that there
is a lack of randomised control trials of interventions among these
populations.3’ Efforts to develop and evaluate effective interventions

for this group are therefore, vital.3?4°

6 | STUDY LIMITATIONS

The current studies include limitations. The NHS data screening
outcome included all forms of bowel cancer screening (i.e., more than
just NBCSP participation) and only global levels of psychological
distress was measured (i.e., the K-10). Further, the NBCSP was not
fully in operation when the data were collected (2014/15), so not all
participants would have received a kit within the last 2 years. The
second study may have been prone to a self-selection bias, and thus,

be less generalisable. The self-reported responses are limited by
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biases such as social-desirability and memory decay. Further, it is
important to note that causality cannot be inferred from the current
results. Poor health behaviours such as non-participation in screening
could arguably cause someone to feel a certain degree of anxiety.
However, longitudinal research confirms that disordered mental
health predicts poorer health behaviours, such as substance use,
unprotected sex, poor diet and insufficient or excessive sleep.3® In
addition, the relationships between distress and screening may
reflect general levels of wellbeing, as well as more acute fluctuations
for those experiencing severe symptoms. Therefore, further research
might profit from investigating the role of state-based mental health.

7 | CONCLUSION

Overall, evidence from a large randomly selected representative
sample as well as novel survey data both suggest that extreme levels
of psychological distress are associated with lower bowel cancer
screening participation rates. This consistent finding in both studies
demonstrates generalisability and replicates findings across data sets.
Results suggest that sub-clinical increases in anxiety tend to be
associated with small increases in the likelihood of bowel cancer
screening participation. Whereas those with severe or disordered
levels of distress or anxiety may be less likely to take part. Severely
distressed individuals may be experiencing other co-morbidities and
disorders that impede their ability or capacity to participate in bowel
cancer screening making them a vulnerable group and an important
target for intervention efforts.>* Improvement of participation in
bowel cancer screening by those experiencing extreme levels of
distress can save lives through early cancer detection in this

vulnerable group.

AUTHOR CONTRIBUTIONS

Conception and design: BG, LM, M, CA, TC. Data collection: CA, TC.
Analysis and interpretation: BG, LA, LM, MI. Drafting or revising
manuscript: BG, LA, LM, MI, TC, CA.

ACKNOWLEDGEMENTS

We would like to acknowledge all of the research participants who
took part in the study. This project was funded by Cancer Council
Queensland and the University of Southern Queensland.

CONFLICT OF INTEREST
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ETHICS STATEMENT

These studies were approved by the Human Research Ethics com-
mittee of the University of Southern Queensland. Approval numbers:
H19REA291 and H20REA282.

PARTICIPANT CONSENT STATEMENT

Participants were informed about the survey and their involvement,
however, participation in the NHS is compulsory under Census and
Statistics Act 1905.

ORCID

Laura E. Anderson https://orcid.org/0000-0002-8069-246X
Michael J. Ireland "= https://orcid.org/0000-0001-6064-3575
Larry Myers "2 https://orcid.org/0000-0002-2956-3224
Belinda C. Goodwin https://orcid.org/0000-0002-3425-4848

REFERENCES

1. Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA A Cancer J Clin. 2021;71(3):209-249.
https://doi.org/10.3322/caac.21660

2. Ananda S, Wong H, Faragher |, et al. Survival impact of the
Australian national bowel cancer screening programme. Intern Med J.
2016;46(2):166-171. https://doi.org/10.1111/imj.12916

3. Navarro M, Nicolas A, Ferrandez A, Lanas A. Colorectal cancer
population screening programs worldwide in 2016: an update. World
J Gastroenterol. 2017;23(20):3632. https://doi.org/10.3748/wjg.v23.
i20.3632

4. Australian Institute of Health and Welfare. National Bowel Cancer
Screening Program monitoring 2021 [Internet]. Canberra: AIHW;
2021 [cited 2021 Jul 22]. https://www.aihw.gov.au/reports/cancer-
screening/nbcsp-monitoring-report-2021/summary

5. Goodwin BC, March S, Crawford-Williams F, Chambers SK, Dunn J.
“I'm not doing that.” an in-depth examination of nonparticipation in
mail-out bowel cancer screening programs. Transl Behav Med. 2019.
https://doi.org/10.1093/tbm/ibz096

6. Goodwin BC, Myers L, Ireland MJ, et al. Barriers to Home Bowel
Cancer Screening. Psycho-Oncology; 2021.

7. Hall NJ, Rubin GP, Dobson C, et al. Attitudes and beliefs of non-
participants in a population-based screening programme for colo-
rectal cancer. Health Expect. 2015;18(5):1645-1657. https://doi.org/
10.1111/hex.12157

8. Worthley DL, Cole SR, Esterman A, et al. Screening for colorectal
cancer by faecal occult blood test: why people choose to refuse.
Intern Med J. 2006;36(9):607-610. https://doi.org/10.1111/j.1445-
5994.2006.01155.x

9. Matthews G. Chapter 26 - distress. In: Stress: Concepts, Cognition,
Emotion, and Behavior [Internet]. In: Handbook of Stress. Vol 1. Aca-
demic Press; 2016:219-226. [cited 2022 Nov 2]Available from
https://doi.org/10.1016/B978-0-12-800951-2.00026-1

10. Jgrgensen MD, Mikkelsen EM, Erichsen R, Thomsen MK. Mental
iliness and participation in colorectal cancer screening: a scoping
review. Scand J Gastroenterol. 2022;57(10):1-11. https://doi.org/10.
1080/00365521.2022.2073185

11. Pyszczynski T, Holt K, Greenberg J. Depression, self-focused
attention, and expectancies for positive and negative future life
events for self and others. J Pers Soc Psychol. 1987;52(5):994-1001.
https://doi.org/10.1037/0022-3514.52.5.994

12. Maddux JE, Meier LJ. Self-efficacy and depression. In: Self-Efficacy,
adaptation, and adjustment. Springer; 1995:143-169.

13. Dymond S, Roche B. A contemporary behavior analysis of anxiety
and avoidance. Behav Anal. 2009;32(1):7-27. https://doi.org/10.
1007/bf03392173

14. Chapple A, Ziebland S, Hewitson P, McPherson A. What affects the
uptake of screening for bowel cancer using a faecal occult blood test
(FOBt): a qualitative study. Soc Sci Med. 2008;66(12):2425-2435.
https://doi.org/10.1016/j.socscimed.2008.02.009

5US017 SUOWIWIOD) A1) 3|edldde ay) Aq pausenob e sape YO ‘SN J0 3| 1oy AfeiqiT auljuQ AS|IA UO (SUONIPUCD-PUR-SLLBIAWOD" A3 | 1M Aeq 1 pul|uo//:Sd1Y) SUOIPUOD pue SWB | 83U} 89S *[€202/0T/S0] U0 ArigiautliuQ A3|IAA ‘puesusaNnd ulyinos JO A1seAlun Aq z209°Uod/z00T OT/10p/wod" A3 M Aeiq 1 pul|uo//Sdny Wwoly papeoumoq ‘2 ‘€202 ‘TT9T660T


https://orcid.org/0000-0002-8069-246X
https://orcid.org/0000-0002-8069-246X
https://orcid.org/0000-0001-6064-3575
https://orcid.org/0000-0001-6064-3575
https://orcid.org/0000-0002-2956-3224
https://orcid.org/0000-0002-2956-3224
https://orcid.org/0000-0002-3425-4848
https://orcid.org/0000-0002-3425-4848
https://doi.org/10.3322/caac.21660
https://doi.org/10.1111/imj.12916
https://doi.org/10.3748/wjg.v23.i20.3632
https://doi.org/10.3748/wjg.v23.i20.3632
https://www.aihw.gov.au/reports/cancer-screening/nbcsp-monitoring-report-2021/summary
https://www.aihw.gov.au/reports/cancer-screening/nbcsp-monitoring-report-2021/summary
https://doi.org/10.1093/tbm/ibz096
https://doi.org/10.1111/hex.12157
https://doi.org/10.1111/hex.12157
https://doi.org/10.1111/j.1445-5994.2006.01155.x
https://doi.org/10.1111/j.1445-5994.2006.01155.x
https://doi.org/10.1016/B978-0-12-800951-2.00026-1
https://doi.org/10.1080/00365521.2022.2073185
https://doi.org/10.1080/00365521.2022.2073185
https://doi.org/10.1037/0022-3514.52.5.994
https://doi.org/10.1007/bf03392173
https://doi.org/10.1007/bf03392173
https://doi.org/10.1016/j.socscimed.2008.02.009
https://orcid.org/0000-0002-8069-246X
https://orcid.org/0000-0001-6064-3575
https://orcid.org/0000-0002-2956-3224
https://orcid.org/0000-0002-3425-4848

26 | WILEY

15.
16.
17.
18.

19.

20.

21.
22.

23.

24.

25.

26.

27.
28.

29.
30.

31

ANDERSON ET AL

Oster C, Zajac |, Flight I, et al. Ambivalence and its influence on
participation in screening for colorectal cancer. Qual Health Res. 2013;
23(9):1188-1201. https://doi.org/10.1177/1049732313501890
Wardle J, Sutton S, Williamson S, et al. Psychosocial influences on
older adults’ interest in participating in bowel cancer screening. Prev
Med. 2000;31(4):323-334. https://doi.org/10.1006/pmed.2000.0725
Honda K, Goodwin RD, Neugut Al. The associations between psy-
chological distress and cancer prevention practices. Cancer Detect
Prev. 2005;29(1):25-36. https://doi.org/10.1016/j.cdp.2004.08.004
Efuni E, Schofield E, Duhamel KN, et al. Optimism, worry, and
colorectal cancer screening among low-income Latinos. Health Behav
Pol Rev. 2018;5(2):23-32. https://doi.org/10.14485/hbpr.5.2.3
Silberbogen AK, Busby AK, Ulloa EW. Impact of psychological distress
on prostate cancer screening in U.S. Military veterans. Am J Men's
Health. 2014;8(5):399-408. https://doi.org/10.1177/1557988313
516357

Park C, Ma X, Park SK, Lawson KA. Association of depression with
adherence to breast cancer screening among women aged 50 to 74
years in the United States. J Eval Clin Pract. 2020;26(6):1677-1688.
https://doi.org/10.1111/jep.13356

Andrews G, Slade T. Interpreting scores on the Kessler psychological
distress scale (K10). Aust N Z J Publ Health. 2001;25(6):494-497.
https://doi.org/10.1111/j.1467-842x.2001.tb00310.x

Lovibond SH, Lovibond H, Lovibond PF. Manual for the Depression
Anxiety Stress Scales S. 2nd ed. Psychology Foundation of Australia;
1995. (Psychology Foundation monograph).

Australian Bureau of Statistics. National Health Survey: Users’
Guide, 2014-15. [Internet]. Canberra; [cited 2022 Feb 22]. No.:
4363.0. https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/
4363.02014-15?0OpenDocument

National Health Survey. First results, 2017-18 financial year |
Australian Bureau of Statistics [Internet]. 2018 [cited 2022 Jun 16].
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/
national-health-survey-first-results/latest-release

Myers L, Goodwin BC, Ireland M, March S, Aitken J. Mail-out bowel
cancer screening: identifying the behavioural stumbling blocks.
Psycho-Oncology. 2021;31(5):816-823. https://doi.org/10.1002/pon.
5866

Goodwin BC, Myers L, McKenna KN, Anderson LE, Ireland MJ. The
role of need for control and self-reliance in gender and age differ-
ences in bowel cancer screening participation. Psycho-Oncology.
2022;20(6):1988-1996. https://onlinelibrary.wiley.com/doi/abs/10.
1002/pon.5979

Gomez F. A Guide to the Depression, Anxiety and Stress Scale (DASS 21).
Central and Eastern Sydney primary health networks; 2016.

Spss |. IBM SPSS Statistics for Windows, Version 21.0. Armonk. IMB
Corp; 2013.

Maner JK, Richey JA, Cromer K, et al. Dispositional anxiety and
risk-avoidant decision-making. Personality Individ Differ. 2007;42(4):
665-675. https://doi.org/10.1016/j.paid.2006.08.016

Looper KJ, Kirmayer LJ. Hypochondriacal concerns in a community
population. Psychol Med. 2001;31(4):577-584. https://doi.org/10.
1017/s0033291701003737

Dressler J, Johnsen AT, Madsen LJ, Rasmussen M, Jorgensen LN.
Factors affecting patient adherence to publicly funded colorectal

32.

33.

34.

35.

36.

37.

38.

39.

40.

cancer screening programmes: a systematic review. Publ Health.
2021;190:67-74. https://doi.org/10.1016/j.puhe.2020.10.025
Benito L, Farre A, Binefa G, et al. Factors related to longitudinal
adherence in colorectal cancer screening: qualitative research find-
ings. Cancer Causes Control. 2018;29(1):103-114. https://doi.org/10.
1007/510552-017-0982-z

Sutton S, Bickler G, Sancho-Aldridge J, Saidi G. Prospective study of
predictors of attendance for breast screening in inner London. J
Epidemiol Community Health. 1994;48(1):65-73. https://doi.org/10.
1136/jech.48.1.65

Barney LJ, Griffiths KM, Jorm AF, Christensen H. Stigma about
depression and its impact on help-seeking intentions. Aust N. Z J
Psych. 2006;40(1):51-54. https://doi.org/10.1080/j.1440-1614.2006.
01741.x

Céspedes P, Sanchez-Martinez V, Lera-Calatayud G, Vila-Candel R,
Cauli O, Buigues C. Delay in the diagnosis of breast and colorectal
cancer in people with severe mental disorders. Cancer Nurs. 2020;
43(6):E356-E362. https://doi.org/10.1097/ncc.0000000000000727
Walsh JL, Senn TE, Carey MP. Longitudinal associations between
health behaviors and mental health in low-income adults. Behav Med
Pract Pol Res. 2013;3(1):104-113. https://doi.org/10.1007/s13142-
012-0189-5

Miller E, Lasser KE, Becker AE. Breast and cervical cancer screening
for women with mental illness: patient and provider perspectives on
improving linkages between primary care and mental health. Arch
Womens Ment Health. 2007;10(5):189-197. https://doi.org/10.1007/
s00737-007-0198-4

Abuelo C, Ashburner JM, Atlas SJ, et al. Colorectal cancer screening
patient navigation for patients with mental illness and/or substance
use disorder: pilot randomized control trial. J Dual Diagn. 2020;
16(4):438-446. https://doi.org/10.1080/15504263.2020.1802542
Barley E, Borschmann R, Walters P, Tylee A. Interventions to
encourage uptake of cancer screening for people with severe mental
illness. Cochrane Database Syst Rev. 2013(7):CD009641.

Weinstein LC, Stefancic A, Cunningham AT, Hurley KE, Cabassa LJ,
Wender RC. Cancer screening, prevention, and treatment in people
with mental illness. CA A Cancer J Clin. 2016;66(2):133-151. https://
doi.org/10.3322/caac.21334

SUPPORTING INFORMATION
Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Anderson LE, Ireland MJ, Myers L,
Avenell C, Connaughton T, Goodwin BC. Psychological
distress and bowel cancer screening participation.
Psychooncology. 2023;32(2):229-236. https://doi.org/10.1002/
pon.6072

5US017 SUOWIWIOD) A1) 3|edldde ay) Aq pausenob e sape YO ‘SN J0 3| 1oy AfeiqiT auljuQ AS|IA UO (SUONIPUCD-PUR-SLLBIAWOD" A3 | 1M Aeq 1 pul|uo//:Sd1Y) SUOIPUOD pue SWB | 83U} 89S *[€202/0T/S0] U0 ArigiautliuQ A3|IAA ‘puesusaNnd ulyinos JO A1seAlun Aq z209°Uod/z00T OT/10p/wod" A3 M Aeiq 1 pul|uo//Sdny Wwoly papeoumoq ‘2 ‘€202 ‘TT9T660T


https://doi.org/10.1177/1049732313501890
https://doi.org/10.1006/pmed.2000.0725
https://doi.org/10.1016/j.cdp.2004.08.004
https://doi.org/10.14485/hbpr.5.2.3
https://doi.org/10.1177/1557988313516357
https://doi.org/10.1177/1557988313516357
https://doi.org/10.1111/jep.13356
https://doi.org/10.1111/j.1467-842x.2001.tb00310.x
https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4363.02014-15?OpenDocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4363.02014-15?OpenDocument
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/national-health-survey-first-results/latest-release
https://www.abs.gov.au/statistics/health/health-conditions-and-risks/national-health-survey-first-results/latest-release
https://doi.org/10.1002/pon.5866
https://doi.org/10.1002/pon.5866
https://onlinelibrary.wiley.com/doi/abs/10.1002/pon.5979
https://onlinelibrary.wiley.com/doi/abs/10.1002/pon.5979
https://doi.org/10.1016/j.paid.2006.08.016
https://doi.org/10.1017/s0033291701003737
https://doi.org/10.1017/s0033291701003737
https://doi.org/10.1016/j.puhe.2020.10.025
https://doi.org/10.1007/s10552-017-0982-z
https://doi.org/10.1007/s10552-017-0982-z
https://doi.org/10.1136/jech.48.1.65
https://doi.org/10.1136/jech.48.1.65
https://doi.org/10.1080/j.1440-1614.2006.01741.x
https://doi.org/10.1080/j.1440-1614.2006.01741.x
https://doi.org/10.1097/ncc.0000000000000727
https://doi.org/10.1007/s13142-012-0189-5
https://doi.org/10.1007/s13142-012-0189-5
https://doi.org/10.1007/s00737-007-0198-4
https://doi.org/10.1007/s00737-007-0198-4
https://doi.org/10.1080/15504263.2020.1802542
https://doi.org/10.3322/caac.21334
https://doi.org/10.3322/caac.21334
https://doi.org/10.1002/pon.6072
https://doi.org/10.1002/pon.6072

	Psychological distress and bowel cancer screening participation
	1 | BACKGROUND
	2 | STUDY ONE: EXAMINATION OF POPULATION HEALTH SURVEY DATA
	2.1 | Method
	2.1.1 | Data source

	2.2 | Measures
	2.3 | Data analysis
	2.4 | Results

	3 | STUDY TWO: 2021 ONLINE SURVEY
	3.1 | Methods
	3.1.1 | Participants and procedure
	3.1.2 | Participant recruitment

	3.2 | Measures
	3.3 | Data analysis
	3.4 | Results

	4 | DISCUSSION
	5 | CLINICAL IMPLICATIONS
	6 | STUDY LIMITATIONS
	7 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	PARTICIPANT CONSENT STATEMENT


