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Background: Anxiety and depression in patients with cancer is associated with decreased quality of life and increased
morbidity and mortality. However, these are often overlooked and untreated. Early-phase clinical trials (EPCTs) recruit
patients with advanced cancers who frequently lack future treatment options, which may lead to increased anxiety and
depression. Despite this, EPCTs do not routinely consider psychological screening for patients.
Patients and methods: This prospective observational study explored levels of anxiety and depression alongside impact of
trial participation in the context of EPCTs. The Hospital Anxiety and Depression Scale and the Brief Illness Perceptions
Questionnairewere completed at the point of EPCT consent, the end of screening and at pre-specified timepoints thereafter.
Results: Sixty-four patients (median age 56 years; median Eastern Cooperative Oncology Group performance status 1)
were recruited. At consent, 57 patients returned questionnaires; 39% reported clinically relevant levels of anxiety whilst
18% reported clinically relevant levels of depression. Sixty-three percent of patients experiencing psychological distress
had never previously reported this. Males were more likely to be depressed (P ¼ 0.037) and females were more likely to
be anxious (P ¼ 0.011). Changes in anxiety or depression were observed after trial enrolment on an individual level, but
not significant on a population level.
Conclusions: Patients on EPCTs are at an increased risk of anxiety and depression but may not seek relevant support.
Sites offering EPCTs should consider including psychological screening to encourage a more holistic approach to cancer
care and consider the sex of individuals when tailoring psychological support to meet specific needs.
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INTRODUCTION

Anxiety and depression are not routinely assessed in cancer
patients. Estimated prevalence is 10% (depression) and 20%
(anxiety),1 though estimates vary depending on the
screening method used. When using the Hospital Anxiety
and Depression Scale (HADS),2 depression in cancer patients
has been reported at w17%.3 These figures significantly
exceed the prevalence of major depression in the general
population, which is reported at 2%.4 In line with this, two-
thirds of patients who have cancer and are experiencing
depression will also have clinically significant anxiety
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symptoms,5 and symptoms of anxiety are more likely to
coexist with depression than present as anxiety alone.6

The prevalence of anxiety and depression amongst can-
cer patients also varies depending on the treatment setting;
lowest pre-treatment rising to highest following treatment.7

In addition to this, disease type and stage, younger age, lack
of social support and poor prognosis are risk factors for
depression and distress in cancer patients.4,8

In cancer patients, symptoms of depression and anxiety
are strongly associated with decreased quality of life,
diminished health status, poor treatment compliance and
increased somatic symptom burden.9,10 The literature also
demonstrates a strong association between depression and
anxiety and increased morbidity and mortality in cancer
patients,11-14 emphasising the importance to address these
symptoms. Early interventions within the palliative care
setting have been shown to lead to significant improve-
ments in quality of life, mood and survival in advanced
cancer patients15 indicating the potential effectiveness of
https://doi.org/10.1016/j.esmoop.2022.100550 1
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Patients attend ECMT new patient 
clinic and deemed appropriate for 

EPCT

Patients referred to the ECMT for 
consideration of EPCTs and added to 

the patient waiting list if suitable

Suitable patients who are 
eligible for participation in EPIC 
are identified and consented by 

the research team

Time point 1—Registration
(Patients attend to sign main clinical 

trial consent)
Brief-IPQ, HADS

Time point 2—Trial admission(C1D1
of IMP)

(Patients complete screening and 
pass—return for drug dosing and

complete questionnaires)
HADS

Time point 3—During treatment
(4-week follow-up)

HADS

Time point 4—Response evaluation
(Approximately 8-10-weeks’ follow-up

to coincide with patient’s disease 
assessment scan)

HADS

Figure 1. Study schema flow diagram illustrating study design and derivation
of patient sample.
Brief-IPQ, Brief Illness Perceptions Questionnaire; C1D1, cycle 1 day 1; ECMT,
Experimental Cancer Medicine Team; EPCT, early-phase clinical trial; HADS,
Hospital Anxiety and Depression Scale; IMP, investigational medicinal product.
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screening for symptoms early and using appropriate
interventions.

Despite this, most psychological symptoms continue to
be under-diagnosed and inadequately treated in cancer
patients.4 Research shows that medical staff may underes-
timate the impact of psychological distress on cancer pa-
tients, and at times mistakenly assume that depression is a
transient sadness and natural reaction to cancer.16 Yet
when distress is recognised, this does not always translate
into an appropriate referral for care or to a psychological
service.17

Within oncology, experimental medicine and early-phase
clinical trials (EPCTs) (defined as phase I and non-
randomised phase II trials) typically include patients with
advanced cancer, reduced life expectancy and limited
treatment options, all of which are potential risk factors for
anxiety and depression.9,10 However, most experimental
cancer medicine trials do not consider psychological
screening for patients.

There is limited literature investigating the levels of
anxiety and depression in the EPCT population.18,19 This
study aimed to evaluate the psychological impact of EPCTs
on cancer patients and establish the levels of anxiety and
depression within this population.

PATIENTS AND METHODS

Study design

This was a single-site, prospective, observational pilot study
conducted within the Experimental Cancer Medicine Team
(ECMT) at The Christie NHS Foundation Trust in Manchester,
UK. The study was approved by the West MidlandseSolihull
Research Ethics Committee on 14 August 2018 (18/WM/
0209).

From September 2018 to June 2019, all patients referred
to the ECMT for consideration of an EPCT were invited to
participate. Inclusion criteria included ability to provide
informed consent, �18 years of age and ability to
comprehend English. Written informed consent for trial
participation was obtained by research clinicians from pa-
tients who agreed to take part in the study.

Patient-reported measures

Surrogate levels of anxiety and depression were self-
assessed using the HADS (Appendix 1).2 This is a 14-item
questionnaire, containing a 7-item subscale for both anxi-
ety and depression in the previous week. Each item is on a
scale of 0-3 and is loaded as appropriate to the question.
Total scores for both subscales are calculated as follows:
� A score of 0-7 is considered normal.
� A score of 8-10 is considered a borderline case (border-
line abnormal).

� A score of 11-21 is considered an abnormal case.

A score higher than 7 on either subscale (borderline case
or abnormal case) is considered to be clinically significant.

The Brief Illness Perceptions Questionnaire (Brief-IPQ)
(Appendix 2) was used to determine the illness perceptions
2 https://doi.org/10.1016/j.esmoop.2022.100550
in EPCT patients and rapidly assess the cognitive and
emotional representation of their disease.20

Data collection

Clinical and demographic information including disease
status, medical history, age, ethnicity and sex was collected.

The study schema is outlined in Figure 1. Participants
who had no scheduled clinic visits within this period were
able to receive and return questionnaires by mail. Where
participants withdrew before the end of study, e.g. where
they screen failed or discontinued treatment, data already
collected were still used.

Statistical analysis

Three different types of data were collected in this study:
patient clinical data, self-assessed questionnaire data and
anxiety and depression scores using the Brief-IPQ and
HADS, respectively. The first contains both categorical and
continuous variables, while the latter two are ordinal. The
association between patient clinical data and depression/
anxiety data at each time point was assessed using analysis
of variance (ANOVA), with anxiety and depression scores
log2 transformed and patient clinical data binarised by
Volume 7 - Issue 5 - 2022
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Patients offered EPIC PIS (n = 69)

Patients declined participation (n = 5)
Not interested in study (n = 2)
Sensitive nature of study (n = 1)
Too much information to process in 
addition to clinical trial (n = 2)

Patients consent to EPIC (n = 64)

Patients completed time point 1 (n = 57)
Questionnaires not returned (n = 4)
Questionnaires not completed (n = 3)

Patients completed time point 2 (n = 47)
Patient’s screen failed for EPCT and lost to 
follow-up (n = 11)
Patient withdrew consent for EPCT (n = 1)

Patients completed time point 3 (n = 39)
Patient discontinued EPCT, inappropriate to 
follow-up (n = 4)
Questionnaires not completed (n = 4)

Patients completed time point 4 (n = 34)
Patient discontinued EPCT, inappropriate to 
follow-up (n = 5)
Questionnaires not returned (n = 3)

Figure 2. CONSORT flow diagram of the dropout of patients as the study progresses.
EPCT, early-phase clinical trial; EPIC, An Evaluation of the Psychological Impact of Early Phase Clinical Trials in Cancer Patients; PIS, patient information sheet.
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median if they were continuous variables. Similarly, the
association between questionnaire data and anxiety and
depression scores was assessed using ANOVA after binar-
ising questionnaire data by median. A multivariable linear
model was built based on each variable that is significantly
associated with anxiety and depression scores.

The changes in anxiety and depression scores during
treatment were assessed using two different ways: (i) the
scores were compared at a population level using paired
t-tests (after log2 transformation); (ii) score changes for
each individual were calculated by their difference, and the
association between the changes and the clinical and
questionnaire data was calculated using ANOVA.

Treatment responses by RECIST v1.121 were collected and
the association with anxiety and depression score changes
at an individual level was assessed using t-tests.
RESULTS

Ninety-three percent (64/69) of participants offered the pa-
tient information sheet volunteered to take part and pro-
vided informed consent. Reasons for declining participation
Volume 7 - Issue 5 - 2022
are noted in Figure 2. Participant attrition on study was
notable [there was a 40% reduction (57 to 34) in the number
of questionnaires completed between time points 1 and 4],
primarily due to patients being ineligible for study and pro-
gression of disease which led to discontinuation from study.
Participant characteristics are outlined in Table 1.

At baseline, 39% of patients reported clinically significant
anxiety scores. Anxiety showed a continued reduction from
time point 1 (registration) to time point 3 (during treat-
ment), but no clear trend was identified at a population
level and the reduction was not found to be statistically
significant at any time point (Figure 3).

On an individual level, patients experiencing more
symptoms at baseline were significantly more likely to have
reduction in anxiety scores following enrolment on to the
EPCT. Significantly less anxiety was also observed in those
patients who had higher levels of perceived support (P ¼
0.010) (Figure 4A). At time point 4 (response assessment)
when patients received their treatment response evalua-
tion, both anxiety and depression levels increased but were
not significant. However, the total HADS score did demon-
strate significant elevation (P ¼ 0.044).
https://doi.org/10.1016/j.esmoop.2022.100550 3
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Table 1. Characteristics of study participants

Variable name Value (%)

Age, years
Median 58
Range 21-77

Sex
Women 28 (44)
Men 36 (56)

Eastern Cooperative Oncology Group (ECOG) performance
status
0 18 (28)
1 44 (69)
2 2 (3)

Primary site of cancer
Lung 15 (23)
Ovarian 10 (16)
Colorectal 10 (16)
Breast 8 (13)
Prostate 5 (8)
Othera 16 (25)

Previous lines of treatment
0 2 (3)
1 8 (13)
2 18 (28)
�3 36 (56)
Range 0-9
Median 3

Baseline symptoms
0 19 (30)
1 15 (23)
2 15 (23)
�3 15 (23)

Ethnicity
White British 62 (97)
Asian 1 (1.5)
MixeddWhite and Black African 1 (1.5)

Family history of cancer
With family history 31 (48)
Without family history 25 (39)
Unknown 8 (13)

Occupational status
Retired 26 (41)
Working 23 (36)
Not active 7 (11)
Unknown 8 (13)

Religious affiliations
Christian 28 (44)
Agnostic 2 (3)
Atheist 2 (3)
None 32 (50)

Smoking history
Never 34 (53)
Ex-smoker 18 (28)
Current 5 (8)
Unknown 7 (11)

Living arrangements
With others 50 (78)
Alone 8 (13)
Unknown 6 (9)

Perceived levels of support
Well supported 34 (53)
Not supported 21 (33)
Unknown 9 (14)

aOther primary sites included melanoma, anal, thymic, squamous cell carcinoma,
solitary fibrous tumour, pancreatic, oropharynx, gastro-oesophageal, desmoid,
chordoma, cholangiocarcinoma, bladder, ampullary and adenoid cystic.
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Eighteen percent of patients reported clinically significant
scores for depression at baseline. No statistically significant
changes in depression were detected on a population level
throughout the study. Patient’s Eastern Cooperative
4 https://doi.org/10.1016/j.esmoop.2022.100550
Oncology Group performance status (ECOG PS), which de-
scribes a patient’s level of functioning and ability to carry
out daily tasks, was significantly associated with depression
(P ¼ 0.034) (Figure 4A), with a higher depression score
observed in patients with a higher ECOG PS. Patients who
self-reported a good understanding of their illness were also
more likely to score higher for depression (P ¼ 0.010).

Depression and anxiety scores were positively correlated
(r2 ¼ 0.495). Of the patients experiencing clinically relevant
levels of anxiety and/or depression, 63% of these had never
previously reported this to a health care professional. There
was a significant trend with regard to sex; females pre-
sented as significantly more anxious (P ¼ 0.011), whereas
males presented as significantly more depressed (P ¼
0.037) (Figure 4B).
DISCUSSION

This study aimed to establish the levels of anxiety and
depression in EPCT patients, determine illness perceptions
in relation to anxiety and depression and characterise the
psychological impact of EPCTs in cancer patients. We
discovered that there is a significant psychological burden in
EPCT patients which appears to be differentiated by sex. No
statistically significant changes in the levels of anxiety or
depression were observed before and after enrolment on to
trial, suggesting that enrolling on to EPCTs alone has little
impact on the psychological symptoms of cancer patients.

The work highlights the need to purposefully screen for
psychological symptoms in EPCTs and supports the view
that the low recognition of psychological distress can be
improved by using simple validated screening tools.22 We
found that the HADS is a suitable preliminary method of
screening for psychological symptoms within a busy EPCT
clinic, and this can easily inform which patients are most
likely in need of further review and psychological support.

Our findings demonstrate substantial levels of potential
anxiety and depression symptoms within this population,
with 18% of patients reporting clinically relevant scores for
depression symptoms and 39% of patients reporting clini-
cally relevant scores for anxiety symptoms on the HADS at
baseline. These findings are comparable to previously
documented literature using the HADS in other cancer
populations, as well as higher than the prevalence in the
general population.3,4,23 It is possible that for EPCT patients,
the thought of participating in a trial with many un-
certainties, the considerations of starting a new treatment
or recent confirmation of disease progression may all play
some part in the levels of anxiety in this population.
Regardless, adequate support should be provided for EPCT
patients who are recognised to be at risk of anxiety and
depression symptoms.

Of patients who were self-reporting clinically relevant
scores of anxiety and depression on the HADS, 63% had
never previously reported this to a health care professional.
In line with previous research, many patients do not
consider seeking help when experiencing psychological
symptoms4 and it is likely that those most in need of
Volume 7 - Issue 5 - 2022
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Figure 3. Boxplot showing all anxiety and depression scores throughout the duration of the study.
HADS, Hospital Anxiety and Depression Scale.
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treatment may be the least likely to access it. This suggests
that a more active and systematic approach to screening for
such symptoms is required. A proposed solution to this is to
integrate validated tools such as the HADS questionnaire
into the cancer patient pathway which requires no specialist
staff training.

The findings also presented significant sex differences,
with females more likely to present as anxious and males
more likely to present as depressed. These findings are
consistent with previous research in cancer patients24 but
have not previously been noted within the EPCT population.
Females tend to sustain healthier social networks, which
may be protective against depression25 and often develop a
better understanding of their illness over time, compared to
males.26 Our results suggest that sex may be an important
factor when tailoring psychological or educational in-
terventions to the needs of EPCT patients.

A significant association was observed between ECOG PS
and depression. Screening is essential in increasing symp-
tom recognition and our data support the notion that ECOG
PS may be used as a very inceptive screening tool for psy-
chological symptoms.27 Similarly, patients who reported
greater experience of symptoms from their illness reported
higher depression scores. Within the cancer population,
physical symptoms may lead to the development of
Volume 7 - Issue 5 - 2022
depression28; however, depressive symptoms also have the
potential to enhance the experience of physical symptoms,
including pain and fatigue.29

Loss of control was significantly associated with depres-
sion. This finding is exacerbated further in patients who
have a poor prognosis and can have a damaging psycho-
logical impact.30 Within the advanced cancer setting, pa-
tients often have concerns around a lack of control31 and
the adoption of joint patienteclinician decision making with
regard to treatment and trial options is important to restore
this and empower patients. Importantly, good communi-
cation between patients and health care professionals,
including the provision of educational resources, is crucial
within the EPCT setting given the nature of more complex
clinical trials and advanced disease.

This study has several limitations. A pragmatic approach
to determine sample size was undertaken, due to time and
resource restrictions. In addition, dropout was higher than
expected; patients discontinuing on clinical trials and
becoming too unwell to follow-up, as well as nine non-
respondents via post, led to a steady decrease in sample
size beyond baseline. Although the sample is small and from
a single site, we are confident that this sample aligns
phenotypically with the general EPCT population, given the
median age, lines of treatment and ECOG PS scores. The use
https://doi.org/10.1016/j.esmoop.2022.100550 5
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(ANOVA, P*) Depression 
Score

Anxiety 
Score

Sex 0.037 0.011

ECOG PS 0.034 0.602

Perceived support received 0.083 0.010

How much does illness affect your life? (Brief-IPQ) 0.049 0.002

How much control do you feel you have over your 
illness? (Brief-IPQ) 0.016 0.089

How much do you experience symptoms from your 
illness? (Brief-IPQ) 0.037 0.098

How well do you feel you understand your illness? 
(Brief-IPQ) 0.010 0.222
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Figure 4. Statistical analysis of clinical data.
(A) Statistically significant ANOVA results of clinical data and Brief-IPQ. ANOVA, analysis of variance; Brief-IPQ, Brief Illness Perceptions Questionnaire; ECOG PS, Eastern
Cooperative Oncology Group performance status. *P < 0.05, significant. (B) Boxplots depicting significant trend with sex differences in relation to anxiety (more likely in
females, P ¼ 0.011) and depression (more likely in males, P ¼ 0.037).
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of standard structured clinical interviews to formally di-
agnose psychological symptoms may have provided a more
accurate prevalence of formal anxiety and depression di-
agnoses in the population, compared to surrogate scores
self-reported by patients on the HADS questionnaire.

Future research on a larger scale should determine pro-
spectively whether the screening for psychological symp-
toms and subsequent evidence-based interventions
improve the outcomes for EPCT patients, including quality
of life and survival. With the number of patients on EPCTs
6 https://doi.org/10.1016/j.esmoop.2022.100550
increasing, as well as the adverse implications of the
coronavirus disease-19 pandemic on the levels of anxiety
and depression in the wider population, we believe this
research is of timely importance.32
Conclusion

This study established the prevalence of anxiety and
depression on the EPCT patient population and is the first to
our knowledge to evaluate the psychological impact of
Volume 7 - Issue 5 - 2022
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EPCTs in cancer patients. We have demonstrated the use of
the HADS as an effective screening tool and potential sur-
rogate for a formal diagnosis of depression or anxiety in the
EPCT population. We strongly recommend the use of a
screening tool for all EPCT patients, given their risk of
anxiety and depression symptoms in order to address an
avoidable cause of significant morbidity. Beyond this, the
impact of provision of services such as implementation of
psych-oncology referral pathways or direction to support
tools should be formally assessed through clinical trials. The
findings of the study have important implications for the
way patients are assessed in the context of EPCTs and hope
to inspire a more holistic approach towards experimental
cancer medicine.
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