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Abstract
Objectives: To synthesize current evidence on the association between anticipatory anxiety,
defined as apprehension-specific negative affect that may be experienced when exposed to
potential threat or uncertainty, and cancer screening to better inform strategies to maximize
participation rates.
Methods: Searches related to cancer screening and anxiety were conducted in seven electronic
databases (APA PsycINFO, Scopus, Web of Science, Embase, Cochrane Library, PubMed,
CINAHL), with potentially eligible papers screened in Covidence. Data extraction was
conducted independently by multiple authors. Barriers to cancer screening for any type of
cancer and relationships tested between anticipatory anxiety and cancer screening and intention
were categorized and compared according to the form and target of anxiety and cancer types.
Results: A total of 74 articles (nparticipants = 119,990) were included, reporting 103 relationships
tested between anticipatory anxiety and cancer screening and 13 instances where anticipatory
anxiety was reported as a barrier to screening. Anticipatory anxiety related to a possible cancer
diagnosis was often associated with increased screening, while general anxiety showed no
consistent relationship. Negative relationships were often found between anxiety about the
screening procedure and cancer screening.
Conclusion: Anticipatory anxiety about a cancer diagnosis may promote screening
participation, whereas a fear of the screening procedure could be a barrier. Public health
messaging and primary prevention practitioners should acknowledge the appropriate risk of
cancer, while engendering screening confidence and highlighting the safety and comfort of
screening tests.
Keywords: anxiety, cancer, delivery of healthcare, early detection of cancer, screening,
oncology, patient acceptance of health care, prevention and control

Introduction
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There is a clear link between early detection and reduced cancer morbidity and mortality
!, Correspondingly, population screening programs for cancers that can be detected early, such
as breast, bowel, and cervical cancer, have become important public health initiatives in countries
such as Australia, the United Kingdom, Spain, Japan, and China 2.

Despite these lifesaving initiatives, international cancer screening program participation
rates are sub-optimal, ranging from 16% and 68% for bowel cancer *, 11% to 84% for breast
cancer * and 4% to 74% for cervical cancer °. Self-reported barriers associated with low cancer
screening participation rates include procrastination, forgetting, and negative attitudes towards
screening ®. Moreover, some evidence suggests that anticipatory anxiety towards screening may
impact participation in cancer screening programs ' '°.

States or traits such as anxiety, worry, fear, stress, and nervousness are examples of
apprehension-specific negative affect that may be experienced when exposed to potential threat
or uncertainty. Commonly grouped together because they involve apprehension or anticipation
of negative outcomes '3, herein we refer to this group of terms as “anticipatory anxiety”. The
potential negative consequences of screening for cancer (e.g., a cancer diagnosis, discomfort of
the test of follow up procedures) may elicit or exacerbate this anticipatory anxiety.
Unsurprisingly, these traits have been linked to excessive concern about receiving a cancer
diagnosis and, in some cases, the avoidance of cancer screening ''. Individuals experiencing
anticipatory anxiety may be more likely to avoid cancer screening '*!°.

Some research suggests that higher levels of anticipatory anxiety are associated with
reduced participation in cancer screening. For example, fear of mammography has been shown
to reduce breast cancer screening participation 6. Anxiety about a cancer diagnosis ¥, extreme
levels of general anxiety 7, and a fear of and/or attempt to avoid negative outcomes ® have all
been associated with lower likelihood of participation in bowel cancer screening. Similarly, fear

of a positive test result has been identified as a barrier to participation in cervical screening '®.
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Conversely, some research has shown that moderate anxiety levels are associated with increased
participation in cancer screening, as screening may alleviate uncertainty regarding latent cancer
17.19.20 These mixed findings may indicate that the relationship between anxiety and screening
behaviours is neither linear, nor straightforward !”.

To date, only one other systematic review has examined associations between
psychological distress, including anxiety, and cancer screening 2!. This previous review
focussed on anxiety as an outcome of screening rather than a barrier to screening participation.
Therefore, all participants in the included studies underwent screening, and intention prior to
screening was not considered. Thus, there is a considerable research gap in understanding the
relationship between anxiety and screening behaviour and intention.

Aims

The present systematic review aimed to clarify the impact that these constructs may
have on cancer screening participation through examining (i) the relationship between
anticipatory anxiety and cancer screening or intention to screen; (ii) the prevalence and severity
of anticipatory anxiety as self-reported barriers to screening or intention to screen for cancer;
and (iii) factors that moderated or mediated the relationship between anticipatory anxiety and
cancer screening participation.

Methods

This systematic review methodology followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Liberati et al., 2009; see
Supporting Information File 1) and was conducted according to an a priori registered
PROSPERO protocol (reg number: CRD42021283663).

Eligibility Criteria
Articles included in this review reported on: (1) relationships between cancer screening

participation and anticipatory anxiety; and (2) the prevalence of anticipatory anxiety as a barrier
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to undergoing cancer screening (i.e., negative affective states or traits such as anxiety, worry,
fear, stress, and nervousness). All types of cancer were included to maximise results aimed at
answering the review research questions. Articles were included if they were peer-reviewed,
reported original quantitative research, conducted in a sample consisting only of adults (aged 18+
years), and published in English. Articles were excluded if they were not primary research (e.g.,
reviews, commentaries), published in a language other than English, not full-length (e.g.,
conference abstracts), or specifically focussed on screening decline due to fears of contracting
COVID-19. Qualitative studies were excluded as we focused on quantitative data for
generalisable outcomes. Articles where cancer detection methods were applied post-diagnosis or
in response to symptoms (i.e., for surveillance for recurrence or diagnostics) were also excluded.
Studies with quality ratings lower than 25 (see Supplementary Information File 3 for ratings)
and/or omissions or errors in reporting that impeded the interpretation of results were excluded
from the review (n = 3).
Search Strategy

Seven electronic databases, PubMed, Embase, APA PsycINFO, CINAHL, Scopus,
Cochrane Library, and Web of Science were searched using title, abstract, and keyword for terms
such as “cancer screening”, “anxiety”, “worry”, “fear” and “anticipa*” (see Supporting
Information File 2 for full syntax). No date limits were applied. The search terms and strategy
were developed in collaboration with an experienced research librarian (MR). The initial
literature search was conducted from 27 July 2021 to 10 August 2021 by authors SS and MR.
The search strategy was replicated between 16 May 2023 and 17 May 2023 by author KC to
capture eligible studies published between August 2021 and May 2023.
Selection Process

A total of 2,364 search results was yielded from all database searches, with 459 duplicates

removed using EndNote software 2. The remaining 1,905 articles were imported into Covidence
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23 for screening. Title and abstract screening were undertaken independently by two researchers
per article with 80% agreement (Cohen's k = .43) and discrepancies were adjudicated by a third
team member. A total of 1,636 articles were excluded following title and abstract screening. The
full text of the remaining 269 articles were screened for inclusion by authors BG and LA, and a
further 194 articles were excluded. This resulted in 74 studies (nparticipants = 119,990) included in
the review. The full PRISMA flow chart diagram is provided in Figure 1.
Data Extraction

Data extraction was undertaken independently by several authors. To ensure quality and
accuracy, demographic and results data extraction was repeated and compared for discrepancies
independently by several research team members and discrepancies were discussed and
resolved. Data extracted from each study included authors, date of publication, study title, aims
and design, sample size, participant demographics, cancer type, cancer screening method,
anticipatory anxiety construct and associated measurement tool, key outcome variables (e.g.,
cancer screening participation/intention), and results (frequencies, proportions, relationships
and differences) relevant to our study aim. For authors extracting data, anticipatory anxiety
related constructs were broadly defined as any form of psychological distress and later refined
to only include those which the research team agreed reflected apprehension-specific negative
affect that may be experienced when exposed to potential threat or uncertainty; see Supporting
Information File 3). Data extracts regarding constructs worry, anxiety, stress and fear were
retained, while those regarding depression, clinical psychosis or similar were not. Quality
appraisal of each article was conducted concurrently with data extraction using the Joanna
Briggs Institute (JBI) Checklist for Analytical Cross-Sectional Studies *.
Data Coding and Synthesis

Results of statistical tests (including correlations, linear and logistic regressions, mean

comparisons, and chi square analyses) testing the relationship between anticipatory anxiety and
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cancer screening behaviour or intention were coded according to the (i) “domain” of anxiety
and (ii) “direction” of the relationship as follows:
Domain: whether the anticipatory anxiety was “general” or related to getting a cancer
“diagnosis”; or the “procedure”.
Direction: whether the direction of the relationship was “positive”; “negative” or if
there was no statistically significant relationship (“null”)

Where the key finding was that a proportion of people experienced anticipatory anxiety as a
barrier, the relationship was coded as “barrier”. Counts and percentages of results were
calculated and tabulated to present an overview of the most common findings for each domain
of anxiety. Results were synthesised by the cancer type screened and summarised. Studies that
reported on multiple cancer types were included in each relevant cancer type synthesis. A meta-
analysis was considered unsuitable given the heterogeneity of measures and statistical tests
across the studies.

Results

Study Characteristics

Characteristics of the 74 articles included and a summary of relevant findings from each
article is presented in Supporting Information 3. The included studies were published between
1991 and 2023, with half (n = 37) published in the last ten years. Over half of the studies were
conducted in the USA (n =42, 57%), and the majority utilised cross-sectional designs (n = 57,
77%). Surveys were used as the primary means of data collection (n = 58, 78%), with 16
different measures of anticipatory anxiety-related constructs used across studies (e.g., Cancer
Worry Scale) and several studies using a single item (e.g., “How fearful are you of the overall
colonoscopy procedure?”’ *°). In almost all studies (n = 72), the anticipatory anxiety-related
constructs were measured via self-report, with exception of two studies that relied on clinical

records of the participant®®*2’ . Sample sizes ranged from 51 to 30,233 participants (Median =
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1,762, SD = 3,919). Studies focused on breast (n = 34), bowel (n = 19), cervical (n =9),
prostate (n = 7), lung (n = 4), ovarian (n = 2), pancreatic (n = 2), gastric (n = 1), oral (n = 1),
and oesophageal (n = 1) cancers.
Quality Assessment

The quality of the assessed studies was generally high, with 26% of studies (n = 19)
rated at 100% quality, and almost three-quarters (n = 54, 73%) demonstrating at least 75% of
the JBI quality indicators. The most frequent cause of lower quality scores was measuring
anticipatory anxiety in a non-standardised way, (i.e., failing to utilise previously validated,
reliable measurement tools, n = 13), and a failure to identify (» = 9) and control for (n = 8)
confounding variables.
Anticipatory Anxiety and Cancer Screening

Within the articles reviewed, 103 associations were statistically tested between cancer
screening intention (n = 28) or behaviour (n = 75) and several forms of anticipatory anxiety,
including general state or trait anxiety (n = 16), stress (n = 4) and distress (n = 4); as well as
worry (n = 44), fear (n = 12), distress (rn = 2), and anxiety (n = 6) specifically about receiving a
cancer diagnosis; and finally worry (n = 2) and fear (n = 8) about the screening procedure (see
Table 1). When anticipatory anxiety regarding a possible diagnosis of cancer was measured, it
was associated with a higher likelihood of cancer screening at least half of the time (50.1%),
whereas general state or trait anxiety (not specific to cancer or screening) tended to share no
relationship with cancer screening (65.4%). In seven of the nine cases where the relationship
between worry or fear about the procedure itself and cancer screening was tested, negative
relationships were reported. As shown in Table 1, in some cases (n = 7) the nature of the
relationship between anxiety and screening was different, or only specified in a particular group

of participants.
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Table 1. Summary of relationships tested between anticipatory anxiety constructs and

screening.
Total number of
Group relationships
Positive Negative Null dependent tested
General 2 (8.0%) 2 (8.0%) 17 (68%) 4 (16%) 25
anxiety 0 1 12 3 16
distress 0 0 3 1 4
stress 1 1 2 0 4
worry 1 0 0 2
33

Diagnosis (51.6%) 7 (10.9%) 21 (32.8%) 3(4.7%) 64
anxiety 3 1 0 2 6
distress 0 0 2 0 2
fear 3 2 7 0 12
worry 27 4 12 1 45
Procedure 0 8 (80.0%) 2 (20.0%) 0 10
fear 0 7 1 0 8
worry 0 1 1 0 2

Note that ‘positive’, ‘negative’, and ‘null’ refer to the number of studies for each direction of the relationship between
anticipatory anxiety and cancer screening behaviour or intention.
Table excludes results involving anticipatory anxiety of an unknown/multiple domains (n=4); percentages based on row totals

Thirteen studies reported on anticipatory anxiety as a barrier to cancer screening or
intention, without empirically testing the relationship 2**°. The frequency at which fear of and
worry about a cancer diagnosis, or the screening procedure itself were reported as a barrier or
deterrent to cancer screening varied greatly across studies. However, in most of these studies (n
= 9), these barriers were reported by between 10 - 50% of participants.

Table A.1 (see Appendix) summarises the extracted results data from each study
arranged according to cancer type, screening procedure, outcome measure, anticipatory anxiety
construct and domain and the nature of the finding.

Bowel Cancer
Thirty-one relationships between anticipatory anxiety constructs and screening

behaviour (n = 14) and intentions (n = 17) were tested. Moreover, the prevalence of 13

10
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anticipatory anxiety-related barriers to screening were reported across 20 studies focussed on
screening for bowel cancer. These studies examined behaviour and intentions to undergo faecal
occult blood test (FOBT; n = 5), colonoscopy (n = 4) sigmoidoscopy (n = 2); endoscopy (n =
1); or a combination of these testing procedures (n = 12).

Positive Relationships. Ten positive relationships between worry about (n = 8), or fear
of (n = 2), cancer diagnosis and bowel cancer screening behaviour (n = 4) or intention (n = 6)
were identified in the studies reviewed *'™*°. One USA study (n = 6,149 community members)
showed that people with higher worry about cancer were more likely to undergo bowel cancer
screening via colonoscopy or sigmoidoscopy, but not via FOBT *'. Another examined the
association between fear of bowel cancer and stages of change readiness and showed that those
who had never participated in, or considered participating in, bowel cancer screening had less
fear of bowel cancer compared to those who had decided to screen *°. In one study, general
stress was positively associated with the intention to screen for bowel cancer *, while another
study conducted with a USA community sample (» = 30,223) found a positive relationship
between psychological distress and bowel cancer screening in individuals aged 40-49 years but
not for participants over 50 (i.e., of eligible screening age) *’.

Negative Relationships. Eleven negative relationships between anticipatory anxiety
constructs and bowel cancer screening intention and behaviour were identified within the
studies reviewed 243454 All but one of the studies examining the worry or fear (n = 6)
specific to the testing procedure showed that higher worry or fear was associated with reduced
screening intentions and behaviour 2>448:3052 Tn one sample of 1,633 African Americans,
findings were different when examining behaviour versus intentions. That is, while fear and
worry about a cancer diagnosis were associated with lower likelihood of undertaking screening,
they shared a null (worry) and positive (fear) relationship with screening intention *3. In the

same study, fear about undertaking colonoscopy was negatively associated with screening

11
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behaviour, but not associated with intention. Of note, Wei et al. (2022) showed that the
relationship between fear arousal around a cancer diagnosis and bowel cancer screening
intention became statistically non-significant when variables such as risk and severity
perception, response efficacy and cost variables were entered into the model *°.

Fear specific to receiving a cancer diagnosis was reported as a reason for not
participating in bowel cancer screening for 0 to 50.4% of participants across three studies
28,2931 For example, one Dutch study found that fear of bowel cancer diagnosis was the second
most common barrier to screening, reported by 11% of those who declined an FOBT *!. In one
urban USA study of 133 publicly insured women, worry about undergoing an endoscopy (28%)
was the most common screening barrier, while only 10% reported worry as a barrier to
completing an FOBT *°.,

Null findings. Seven of the relationships across five studies revealed no significant
association between anxiety-related constructs and bowel screening intention and behaviour.
This included four null findings regarding the relationship between worry about a cancer
diagnosis and behaviour and intention *'*33%5; two regarding the relationship between general
anxiety and stress and screening intention °%; and one regarding the relationship between fear of
colonoscopy and intention to screen *.

Breast Cancer

Fifty relationships between anticipatory anxiety constructs and screening behaviour (n =
44) and intentions (n = 6) were tested, and the prevalence of two anticipatory anxiety-related
barriers to screening were reported across 34 studies focussed on screening for breast cancer.
These studies examined behaviour and intentions to undergo mammogram (n = 27), clinical
breast exam (CBE) (n =5), breast self-examination (BSE) (n = 5); or a combination of these

testing procedures (n = 2).

12
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Positive Relationships. Thirteen positive relationships between anticipatory anxiety
constructs and breast cancer screening intention (n = 1) and behaviour (n = 12) were identified
within the studies reviewed *!:46-7:38:38-66 * A these relationships reflected anxiety or worry
specifically about a cancer diagnosis. In one case, a USA study (n = 233) found general trait
anxiety was associated with a higher frequency of clinical breast examination for Hispanic
women, but not for Caucasian, African American or American Indian women ¢’. Furthermore,
in one study of 748 Australian women, cancer anxiety was only related to excessive compared
to recommended levels of BSE, but there was no difference in cancer anxiety between under-
screened and appropriately screened groups for CBE and mammogram >3,

One study classified 1,773 Korean women according to their level of intention to
screen based on the Transtheoretical Model of Behaviour Change*®. They showed that worry
about a breast cancer diagnosis was related to having undergone mammography within the last
24 months (i.e., action phase) compared to having never undergone mammography and not
planning to do so *°. Worry levels were not significantly different when comparing women in
other stages of change. In two studies involving women with a family history of breast cancer
in Australia (n = 748) and the USA (rn = 1053), worry about breast cancer diagnosis was
associated with excessive BSE %7,

Negative relationships.

Eight negative relationships between anticipatory anxiety constructs and breast cancer
screening intention (7 = 2) and behaviour (n = 6) were identified within the studies reviewed
26.68-72 In three of these relationships, it was not clear what the anticipatory anxiety pertained
to. One study found that worry and fear reported by participants while reading a screening
decision aid was associated with lower intentions to undergo mammography’!, and another
study measured anxiety or worry “about a mammogram”, which was negatively associated with

mammography adherence 7. In the remaining five negative relationships, the anticipatory

13
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anxiety construct reflected general stress or anxiety (n = 2), fear or worry (n = 2) specific to

697173 "and fear of diagnosis and procedure combined *°. In terms of prevalence

cancer diagnosis
of barriers, only one small study measured this in breast cancer diagnosis reporting 26% of
Italian women (n = 10) who intended to undergo screening perceived fear of a breast cancer
diagnosis as a barrier to going through with it.>%.
Null findings

Twenty-five null relationships between anticipatory anxiety and breast cancer screening
were evident in the studies reviewed. Specifically, fear (n = 5), distress (n = 1), worry (n = 2)
and anxiety (n = 2) about a cancer diagnosis were found to have no association with screening
intention or behaviour in several studies ¢%>7380 Notably, multivariate analyses in two recent
studies included potential confounders such as perceived risk and severity indicating indirect
relationships between cancer worry and screening may exist ’*”°. In addition, another study
reported that family history may be a moderator whereby women with a first-degree relative
with breast cancer and high anxiety about breast cancer were less likely to have had a
mammogram’’. Relationships tested regarding general anxiety (n = 8) and distress (n = 1) or
stress (n = 1) were also shown to have no significant effect on breast cancer screening
27,47,58,60,63,63,64,81-84.
Cervical Cancer

Five relationships between anticipatory anxiety constructs and screening behaviour
were tested and the prevalence of four anticipatory anxiety-related barriers to screening was
reported across eight studies focussed on screening for cervical cancer 3343847.73:85-89 ‘Thege
studies examined behaviour and intentions to undergo Pap smear, except for one study that did
not specify the method of screening .

Positive Relationships. Four studies that examined relationships between cancer-

specific anxiety or worry and cervical cancer screening showed that women with higher levels

14
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of worry were more likely to report screening >#”*?_ In one study, it was cancer worry that
mediated the positive relationship between perceived risk and undergoing a Pap test *® and
another suggested that the relationship between worry about a cervical cancer and screening
was mediated by factors such as perceived risk, severity, and self-efficacy 7°. One Australian
study of 338 women found that higher anxiety about receiving a cancer diagnosis was related to
a higher likelihood of undergoing screening *’ and one study of Chinese women (n = 1000)
found 6% of participants reported fear as reason for undergoing a Pap test ¥,

Negative Relationships. One negative relationship was identified between fear and
nervousness and likelihood of undergoing a Pap test in a sample of 90 Ohio Appalachian
women ¥, Women with a history of anxiety, adjustment disorder, or obsessive-compulsive
disorder were less likely to participate in a self-sampling Pap test, although this relationship
was no longer significant when sociodemographic characteristics were controlled for ¥. Fear of
a cervical cancer diagnosis and of the testing procedure itself were reported as barriers to
cervical cancer screening by up to 50% of participants in three studies of women in Uganda,
Saudi Arabia and Malaysia **3*3%,

Null findings. Only one study examined the relationship between general distress and
cervical cancer screening, finding no significant relationship between the two *7.

Lung cancer

Two relationships were tested and the prevalence of two barriers were reported across
four studies examining behaviour (n =1) and intention to screen for lung cancer screening via a
computerised tomography (CT) scan 33799,

Positive Relationship Only one survey study of outpatients with a smoking history (n =
283) demonstrated a positive association between high worry about lung cancer and intention

to screen while adjusting for sociodemographic and health variables, however, this was only

significant for those with a prior history of malignancy *°.
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Negative Relationship. No negative associations between anticipatory anxiety and lung
cancer screening were identified. However, fear of diagnosis was reported by 10% to 49% of

participants across two studies ¥’

with one study (n = 460) showing that non-Latino
participants were significantly more like to report this screening barrier than Latino participants
33, Another study found that 18% of participants reported being too worried about lung cancer
to have a screening test>®.

Null findings. Only one study examined the relationship between fear of CT scan
results and screening participation in participants with a personal history of other malignancy
(non-lung cancer), finding no association *’.

Ovarian Cancer

Two studies examined relationships between distress (z = 1) and worry (n = 2) about a
cancer diagnosis and participation in ovarian cancer screening via a cancer antigen test or
ultrasound "*°!. Both studies reported a positive relationship between worry and screening
participation. However, in one study of 216 women with a strong family history of breast or
ovarian cancer, this relationship was no longer significant when perceived risk was controlled
for 8. This study also found no relationship between distress and screening.

Prostate Cancer

Eight relationships between anticipatory anxiety constructs and screening behaviour
were tested across six studies focussed on screening for prostate cancer via a Prostate Specific
Antigen (PSA) test *17>92%° one in combination with digital rectal examination (DRE)*.

Positive relationships. One study found a positive relationship between worry specific
to a cancer diagnosis and PSA participation in a sample of 208 African American men aged 40-
74%2,

Negative relationships. Generalised perceived stress was found to be negatively

associated with PSA testing, controlling for demographic and psychological variables,
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depression and anxiety, in a USA study of over 3,000 men aged between 57-85 **. Similarly,
this study found a negative relationship between general health-related anxiety and PSA
testing, but only in those who had visited their GP less than twice in the previous 12 months.
Another study found a negative relationship between fear of the procedure (PSA or DRE) and
screening intention in a sample of 389 men living in South Africa®.

Null findings. No significant relationship between general health-related anxiety or
cancer-specific worry and PSA testing was evident in one UK sample of first-degree male
relatives of people with a prostate cancer diagnosis *°. Two other studies showed no significant
relationship between cancer-specific worry and PSA testing -7,

Pancreatic cancer

Three relationships between fear (n = 1) and worry (n = 2) about a cancer diagnosis and
undergoing a blood test (n = 1), endoscopic ultrasound (n = 1), and multiple screening
procedures (n = 1) were tested across two studies. Both studies showed that higher worry or
fear was associated with higher likelihood of screening behaviour °® and intention °’.

Other (gastric, oesophageal, and oral cancer)

Two studies showed that people with higher levels of cancer worry were more willing
to undergo a screening test for oesophageal and gastric cancer, respectively **%%. Another study
reported that anxiety about being “checked” for oral cancer was negatively associated with
screening intention, however, it was not clear if this anxiety was related to the results or the
procedure °. In one study conducted in South Eastern China, nearly one quarter of people
reported worry about screening results as a reason not to screen for gastric cancer *°.

Discussion

This review highlighted the substantial variability in the way in which anticipatory

anxiety is conceptualised and operationalised within the literature, including state and trait

anxiety, worry, fear, stress, and distress. With some exceptions, most studies suggested that
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anticipatory anxiety relating to a cancer diagnosis is associated with a higher likelihood of
participating in screening and intention to screen. This pattern was evident across almost all
cancer types included in the review. Conversely, anticipatory anxiety related to the screening
procedure itself tended to have a negative effect on cancer screening participation. More
general forms of state and trait anxiety, stress, or psychological distress did not appear to be
associated with cancer screening.

The proportion of positive associations between cancer worry and screening in the current
review was somewhat surprising given the tendency for anticipatory anxiety to lead to risk-

avoidance '%. In interpreting this finding, it is important to consider potential confounding

180 193

factors. In some of the reviewed studies, attitudinal ®° and behavioural °> variables or actual

cancer risk 7%

interacted with anticipatory anxiety to increase or decrease cancer screening.
For example, several studies in the current review showed either that worry mediated the
relationship between perceived risk and screening, or that worry about a cancer diagnosis was
not associated with screening when perceived risk was controlled for °37375-78:8889 Tp
interpreting this finding, it is important to consider potential confounding factors. According to
evidence-based models of health behaviour such as the Health Belief Model and the Health
Action Process Approach, perceived risk is an important factor motivating health behaviour
101102 Several studies in the current review showed either that worry mediated the relationship
between perceived risk and screening, or that worry about a cancer diagnosis was not
associated with screening when perceived risk was controlled for 337373788889~ The
complexities in examining cancer worry and its effect on cancer screening have long been a
challenge identified in the literature ', Understanding the distinction between knowledge of
risk (i.e., cognition), worry about cancer (i.e., emotion), and how each impact screening

behaviour will be an important focus for future research aiming to maximise uptake of cancer

screening.
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It is also important to note that about one third of the studies reviewed demonstrated null
relationships between these variables. In addition, the degree to which people reported that
worry or fear of cancer or the screening procedure was a barrier to screening varied greatly
across the literature (i.e., 0 — 87%) and the relationship between anticipatory anxiety and cancer
screening was sometimes only apparent in specific population subgroups. For example, in some
cases, the relationship between anticipatory anxiety and screening for breast or bowel cancer
varied for Dominican, African American, and Hispanic participants as opposed to Caucasian
Americans. Cultural differences in health behaviours including cancer screening have long
been reported in the cancer prevention literature 1%, Although only a few studies in the
review examined prostate cancer screening; however, unlike the other cancer types, 75% of the
relationships between worry about a cancer diagnosis and prostate cancer screening were non-
significant. Together, these findings highlight the need for future research into socio-
demographic sub-groups and nuanced approaches to promoting cancer screening in different
populations with varying attitudes towards disease and health, or access to and use of health
care systems. Future research into the impact of cancer type, gender, culture, and other
demographic and clinical factors on the relationship between anticipatory anxiety and cancer
screening is needed to investigate this further.

Study Limitations

Some limitations are apparent in this review. Many studies reviewed were cross-
sectional in design, limiting the ability to determine causality, thus it is possible that anxiety
levels may have been the result of screening intention or prior cancer screening. Most studies
measured cancer screening behaviour via retrospective self-report in self-selected samples,
meaning the accuracy of these measures may be impacted by memory and other self-report
biases, and responses may be more likely to reflect the opinions of people with an interest in

screening '°. In addition, constructs such as anxiety, worry, and fear were not always clearly
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defined or measured using psychometrically validated scales. Clear definitions and validated
tools are recommended in future research to improve the quality and consistency of the
literature on the topic. Longitudinal research and the use of verified medical records will help
researchers draw more confident conclusions regarding causality in the future.

The search terms specified in this review targeted articles that included terms such as
anticipation, await, perceived risk, expectation, and nervous. This strategy was in line with our
working theory that anticipation or avoidance of threat might negatively impact decisions to
screen for cancer. However, this approach likely led to several articles examining general trait
anxiety not being included in the review. It is therefore important nof to interpret results as a
comprehensive review of general anxiety and cancer screening. One recent study not captured
in the current review showed that in two large samples, sub-clinical levels of trait anxiety and
psychological distress were positively associated with bowel cancer screening, but those
reporting extreme symptoms were less likely to screen !’. Curvilinear relationships were not
tested in any of the studies in the current review, however an inverted U effect might be a
plausible model to describe the relationship between anxiety and cancer screening, as originally
proposed by Hailey (1991) in relation to breast cancer screening!!?. This is supported by other
recent research showing that people with extreme or pathological psychological distress may be
less likely to participate in cancer screening '°®. A future review targeted specifically at the
effects of general state and trait anxiety on cancer screening is warranted, as is original research
investigating whether people with more severe mental health challenges may be at a higher risk
of missing early-stage cancer.

Clinical Implications

Our review summarises the research to date relating to anticipatory anxiety and cancer

screening. These findings are useful to guide clinicians when counselling patients about

screening, and the development of public health campaigns focused on increasing awareness
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and uptake of cancer screening among those less likely to engage in screening programs. For
example, people experiencing higher anxiety or concern about screening may benefit from
reassurance that screening procedures are generally safe and comfortable, while those who
express little concern about cancer may be targeted through cancer risk messaging. At an
individual level, health professionals counselling individuals about the need for cancer
screening should consider an approach that acknowledges the appropriate risk of cancer, whilst
also highlighting the screening test as a positive, health protective behaviour. Based on our
findings regarding anxiety of the procedure itself forming a barrier to screening attendance, it
will also be important for messaging (both at an individual and public health level) to reassure
people of the ease, comfort, efficacy, and accuracy of the screening procedure.

Despite the proven effectiveness of population screening for breast, bowel, and cervical
cancer, the benefits of screening for other cancers included in this review, such as ovarian or
prostate cancer, are less clear. Studies focused on these cancers were included in the review as
they provided useful data to inform our research question. It should be noted, however, that in
some settings, screening for these cancers is not recommended due to increased risk of physical
and mental harm outweighing the population-level benefits of early detection. For example,
screening for ovarian cancer is not recommended in the absence of symptoms due to the harms

199 Moreover, PSA testing for prostate

from false-positive results and unnecessary surgeries
cancer screening has been shown to result in high false positive rates and overdiagnosis of non-
aggressive cancers ' leading to unnecessary treatment, harm, and healthcare costs.

Excessive self-screening was associated with high levels of cancer worry in two of the
studies reviewed concerning women with a family history of breast cancer. These results point
to the need for clinicians to educate those with familial cancer history about their level of

cancer risk and screening behaviours to minimise risk, with an aim of reducing cancer worry to

appropriate levels. Future research developing and testing interventions to support individuals
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with a family cancer history (and related risk) in concurrently managing their uncertainty whilst
also engaging in screening to appropriately manage their risk, will be important'!2,
Conclusion

In summary, this review suggests that anticipatory anxiety related to a cancer diagnosis
is often associated with a higher likelihood of participating in screening and intention to screen
for various cancers. In contrast, anxiety related to the screening procedure tends to have a
negative effect on cancer screening. These findings have clinical implications for healthcare
providers in counselling patients about screening and developing targeted public health
campaigns. However, researchers and clinicians alike should be aware of confounding factors
and contextual differences, and future research should examine mediating and moderating

factors more precisely.
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Figure 1. PRISMA Flow Chart
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