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ABSTRACT

ARTICLE HISTORY

Introduction: One-day fast track programs for cancer diagnostics and treatment planning are increasingly being implemented in health care. Fast-track programs are highly effective at reducing waiting
times, and thus well received by patients and healthcare providers. However, these programs may also
burden patients, as patients generally receive a lot of information from multiple healthcare providers
within a short time span. This might increase anxiety and negatively impact recall of medical information in newly diagnosed patients. This study examines whether anxiety influences information recall at
the moment of diagnosis, and whether this relation differs for younger and older patients.
Methods: Data were collected from 78 colorectal cancer patients visiting a one-day fast-track multidisciplinary outpatient clinic. All consultations that took place were recorded on a video. Anxiety was
measured at baseline (T1) and immediately after consultations (T2) with the STAI-6. Information recall
was assessed by telephone within 36–48 hours after patients’ visit (T3) using open questions.
Results: After consultations (T2), 32% of patients experienced clinical anxiety levels. Patients recalled
60% of medical information (T3). Information recall was negatively impacted by anxiety (b ¼ –.28,
p ¼ .011), and negatively related to higher age (b ¼ –.23, p ¼ .031), and lower education level (b ¼ .27,
p ¼ .013). Although older patients (M ¼ 53.99) recalled 11% less information than younger patients
(M ¼ 64.84), age was not related to anxiety and did not moderate the anxiety-recall relationship.
Conclusion: High levels of anxiety after receiving a cancer diagnosis negatively influence how much
information patients remember after visiting a one-day fast-track clinic. This calls for interventions that
may reduce patients’ anxiety as much as reasonably possible and support patients’ information recall.
Researchers, practitioners, and hospitals are encouraged to continue exploring ways to optimize information provision to cancer patients in current modern healthcare.
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Introduction
Awaiting cancer diagnosis and the moment of diagnosis
itself both involve high levels of anxiety for most patients
[1,2]. High anxiety levels may hinder patients’ ability to process and recall information provided by physicians [2–4].
Studies have shown that cancer patients forget substantial
amounts of medical information [5,6]. Regrettably, poor information recall during the early phase of diagnosis and treatment planning presents a major problem. During this
uncertain phase, information needs are not only the highest
among patients [7,8], but information is also crucial for
patients to make informed and shared decisions about treatment, and manage their illness [4,9,10]. This is, in turn, essential for a successful course of treatment and better quality of
life for the patient [11,12].
While it is generally assumed that anxiety is related to
information processing in cancer patients [13,14], evidence
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from clinical settings on this relationship at the moment of
diagnosis is lacking. Previous studies in the cancer domain
have mainly examined the anxiety-recall relationship postdiagnosis or in video-vignette studies among ‘analog
patients’, where non-cancer patients watched a bad news
consultation and imagined to be the patient in the video
[15–17]. These studies often found no relation between anxiety and recall [15–17]. However, the anxiety-recall relationship is rather complex [18], and these null findings might be
the consequence of the measuring moment of anxiety (e.g.,
post-diagnosis vs. at diagnosis) and study setting (e.g., videovignette vs. clinical setting) in previous studies.
The rising popularity of fast-track programs for diagnostics
and treatment planning makes it especially important to
study the anxiety-recall relationship in a clinical setting.
These ‘one-day’ or ‘one-stop’ programs are increasingly
implemented in cancer care to improve and fasten diagnostic work-up, and shorten the waiting time between staging
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and start of treatment [19]. Patients and providers have
expressed high satisfaction with such programs [19–21], but
it might also negatively impact patients’ information recall,
as they receive a lot of information in a short time, often
from multiple providers. Relatedly, fast-track approaches may
lead to elevated anxiety levels post-diagnosis as patients
have little time to process their diagnosis [20], possibly having a negative impact on information recall.
Currently, the majority of newly diagnosed cancer patients
are older than 65 years, and with the growing aging population, this number is increasing worldwide [22,23]. Processing
and memorizing medical information is considered more
challenging for older patients due to age-related decline
[24,25]. Older patients are thus more at risk for poor information recall, especially within fast-track programs. However,
older patients generally report lower levels of anxiety after
cancer diagnosis [26,27] and are better able to regulate their
emotions [28]. This could free up cognitive resources and
compensate for negative effects of aging on information
recall [24,29]. To date, the role of age in the anxiety-recall
relationship has remained understudied.
This study investigates whether anxiety influences information recall at the moment of cancer diagnosis among
patients visiting a one-day fast-track multidisciplinary outpatient clinic. Additionally, we examine whether age influences the anxiety-recall relationship, while controlling for other
factors that might explain information recall (e.g., sociodemographic information, medical background information
and information preferences).

Methods
Participants
Participants were patients who were suspected of having
colorectal malignancies or had received a preliminary cancer
diagnosis (but awaiting information on the tumor stage) and
were referred to an academic multidisciplinary outpatient
clinic in the Netherlands that specializes in fast-track diagnosis and treatment planning within one day [1,30]. The inclusion criteria for participation were (a) referred for colorectal
cancer; (b) 18 years or older; (c) no known cognitive impairment based on medical record (e.g., dementia); (d) Dutch
language proficiency; and (e) Internet access.

Procedure
The fast-track program starts with an intake consultation with
a medical specialist to evaluate patients’ symptoms and performance status, followed by a nurse consultation to take
their medical history. Sometimes additional imaging studies
are scheduled. At noon, a multidisciplinary team discusses the
diagnosis and formulates a treatment plan for each patient. In
the afternoon, the diagnosis and proposed treatment plan are
discussed with the patient by the same doctor who conducted the intake consultation, again followed by a nurse
consultation for practical treatment information. Depending
on the treatment plan, patients also see a colorectal surgeon,
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oncologist, or radiation oncologist to discuss treatment
details. On average, patients have 4–6 consultations.
All consultations during the patients’ visit were videorecorded for this study.
Prior to visiting the fast-track clinic (1–4 days), consenting
patients completed an online questionnaire to record baseline anxiety, and sociodemographic, medical background and
information preferences variables (T1). Directly after their last
consultation, patients filled out a questionnaire regarding
anxiety at that moment (T2). Patients were contacted by telephone within 36–48 hours after their visit to assess information recall (T3).

Dependent variable
Information recall
Recall of information from the consultations was measured
at T3 using the protocol of the Netherlands Patient
Information Recall Questionnaire (NPIRQ) [6]. Thirteen standardized open questions about often discussed topics were
asked to every patient (i.e., about the proposed treatment
plan; treatment goal; logistic planning of treatment; possible
risks and side effects of treatment; tips about nutrition,
fatigue, weight, and stool; reasons for contacting the nurse
and contact information). To improve the validity of the
recall measure, a maximum of five additional open questions
were formulated tailored to the specific case of each individual patient, based on the videotaped consultations (e.g.,
about details of treatment; additional medical tests; revalidation information). The correct answers were also derived
from the videotaped consultations. Each answer as provided
by the patient during the interview was scored as not
recalled (0), partially recalled (1) and completely recalled (2).
Patients could receive a maximum of 18 questions in total.
However, because the number of discussed topics varied
across patients, not all standardized open questions were
applicable to all patients. According to the NPIRQ guidelines,
a standardized score was calculated by taking the percentage correctly recalled information, based on the total sum
score (range 2–22) and maximum obtainable recall score
(range 4–34; from now on referred to as ‘information
density’). Two researchers double coded 15% of the recall
answers (n ¼ 14), showing good intercoder reliability (mean
j ¼ .816, p < .001).

Independent variables
Age
Chronological age was measured at baseline as a continuous
variable. For comparisons between age groups, a distinction
was made between younger (0; <65) and older patients
(1; 65). The majority of new colorectal cancer incidences
occurs in patients aged 65 years and older [31], and this cutoff has also been employed in previous studies considering
aging and cancer [32].
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Anxiety
Anxiety was measured (T1 and T2) with the short 6-item
version of the Spielberger State-Trait Anxiety Inventory
(STAI-6) [33,34]. Patients rated the degree to which they
were currently experiencing anxiety on a scale ranging from
1 ‘not at all’ to 4 ‘very much so’ (Cronbach’s a T1 ¼ .83;
T2 ¼ .85). The items reflect the presence (tense, upset, worried) or the absence (calm, relaxed, content) of anxiety at
that moment. The total scores were recorded based on the
guidelines to scores from 20 to 80, with scores higher than
44 as the cutoff for clinical anxiety levels [1].

Control variables
The following variables were considered relevant for explaining information recall and therefore considered as control variables.

Socio-demographics
Patients’ gender and education level were measured.
Education level was dichotomized as lower (primary education, general secondary education, middle vocational
education) and higher levels (higher vocational education, university).

Medical background
We recorded whether patients came in for a second opinion
(no ¼ 0, yes ¼ 1), and whether patients participated in the
national colorectal cancer screening (no ¼ 0, yes ¼ 1). Frailty,
which refers to functioning in the physical, cognitive, social,
and psychosocial domain, was assessed with the 15-item
Groningen Frailty Indicator (GFI) [35,36]. A sum score was calculated (range 0–15), with higher scores indicating higher
frailty levels. Quality of life was measured with two items
from the EORTC Quality of Life Questionnaire (QLQ-C30) [37],
for example ‘how would you rate your overall health during
the past week?’ measured on a 7-point scale ranging from
very bad (1) to excellent (7) (Pearson’s r ¼ .80, p < .001). The
treatment goal (palliative or unclear ¼ 0; curative ¼ 1) and
suggested treatment modality (surgery only ¼ 0; chemotherapy or radiation therapy ¼ 1) were derived from the
medical file.

Information preferences
Monitoring coping style assesses the degree to which
patients seek or avoid information in a threatening medical
situation, and was measured with a 3-item, 5-point scale,
ranging from 1 (not applicable to me at all) to 5 (very applicable to me), derived from the Threatening Medical Situation
Inventory (TMSI; e.g., ‘I intend to get as much information as
possible about my treatment’) [38,39]. A total sum score was
computed, with higher scores indicating higher monitoring
coping style (Cronbach’s a ¼ .76). Information preference was
measured with an adapted item of the Information
Satisfaction Questionnaire [40], assessing whether patients
prefer to receive: (a) ‘as much information as possible, both

positive and negative,’ (b) ‘as much information as possible,
both positive and negative, but bit by bit,’ (c) ‘not much
information’ and (d) ‘only positive information’. The items
were dichotomized by merging category b, c and d into ‘not
all information (at once)’ (0) vs. ‘as much information as possible, both positive and negative’ (1).

Statistical analyses
A three-stage linear regression model was estimated to
examine the relationship between anxiety and age, and
information recall. The baseline model (Model 1) included
the control variables. To reduce the number of predictors,
only variables which were at least marginally correlated with
information recall were included in the model (p < .10; see
Table 1) [41,42]. Furthermore, we controlled for the information density by including the maximum obtainable recall
score in the model, as this reflects the number of information entities that were discussed during the consultation (see
also ‘Dependent variable’). Anxiety (as measured directly
after the diagnosis and treatment planning consultations at
T2) and age (continuous) were added as predictors in Model
2, and the interaction between anxiety and age was included
in Model 3. All analyses were repeated with anxiety at baseline (T1) to examine whether baseline anxiety levels prior to
visiting the fast-track clinic were relevant for the effect of
anxiety at diagnosis on information recall. Assumptions of
linearity, normality, homoscedasticity, independent errors
(Durbin–Watson ¼ 2.00), and multicollinearity (VIF <10) were
met for all variables. Standardized coefficients (betas) are
reported for comparisons of predictive power.

Results
Sample characteristics
In total, 219 patients visited the fast-track clinic from
November 2014 through November 2015. Of these patients,
180 could be reached by telephone and were informed
about the purpose of the study (i.e., to gain insight into
information provision at the clinic). A total of 91 patients
(51%) consented to participate in the study. Due to drop-out
and missing data, a total of 78 patients (43%) were included
in the final analysis. An overview of participant inclusion and
reasons for non-response is presented in Figure 1.
The majority of participating patients were male (65.4%)
and lived together with a partner, children or other family
member (82.0%). All patients received a cancer diagnosis.
The majority received a curative treatment plan (73.1%) and
was advised to undergo surgery without additional chemotherapy or radiation therapy (69.2%). All patient characteristics are shown in Table 1.

Anxiety and recall of medical information
The average anxiety score after consultations (T2) was 42.05
(SD ¼ 12.21), with no differences between younger and older
patients, t(76) ¼ –1.47, p < .146. Thirty-two percent of patients
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Table 1. Patient characteristics (N ¼ 78).
n

Variable
Independent variables
Age
Anxiety T1 (possible range 20–80)
Anxiety T2 (possible range 20–80)
Control variables
Sociodemographic information
Gender
Male
Female
Education level
Lower
Higher
Medical background variables
Frailty (possible range 0–15)
Quality of life (possible range 1–7)
Second opinion
No
Yes
National cancer screening
No
Yes
Treatment goal
Palliative
Curative
Treatment modality
Surgery only
Chemo- and/or radiation therapy
Information preferences
Monitoring coping style (possible range 3–15)
Information preference
Not all information (at once)
As much information as possible
Consultation characteristics
Information density (maximum obtainable recall score)

%

51
27

65.4
34.6

42
36

53.8
46.2

65
13

83.3
16.7

52
26

66.7
33.3

21
57

26.9
73.1

54
24

69.2
30.8

27
51

Mean (SD)

Range

62.41 (9.08)
43.98 (10.22)
42.05 (12.21)

27.90–81.37
23.33–73.33
20.00–76.67

2.54 (1.95)
4.90 (1.37)

0–8
1.00–7.00

10.64 (2.58)

3–15

18.92 (5.61)

4–34

34.6
65.4

Significant correlations with information recall are indicated with asterisks.
p < .05.
p < .01.

Scheduled for
appointment
(n = 219)
Not approached (n = 39; 18%)
- Unreachable before visit (n = 27)
- Incomplete contact details (n = 12)
Approached
(n = 180)
Not eligible (n = 32; 18%)
- No computer or email address (n = 26)
- Insufficient command of Dutch
language (n = 6)
Eligible
(n = 148)
Non-response (n = 57; 39%)
- Felt too sick (n = 7)
- Had no time (n = 13)
- Too burdensome (n = 27)
- No specific reason given (n = 10)
Informed consent
(n = 91)
Excluded (n = 13; 14%)
- Not eligible (n = 2)
- Incomplete data (n = 4)
- Dropped out (n = 7)
Final data analysis
(n = 78)

Figure 1. Flow diagram of patient inclusion.

experienced clinical anxiety levels (>44) at T2. On average,
patients recalled 60% of the information provided during
the diagnostic and treatment planning consultations
(SD ¼ 16.88; range ¼ 22.22–100.00). Information about treatment logistics (i.e., the where, when and duration of treatment) was recalled best with 83% (SD ¼ 25.70), while
recommendations for daily life (e.g., about weight, stool,
diet, and when to contact the nurse) were recalled poorest
with 43% (SD ¼ 33.28). Older patients (M ¼ 53.99, SD ¼ 17.74)
recalled on average 11% less information than younger
patients (M ¼ 64.84, SD ¼ 14.61), t (76) ¼ 2.96, p ¼ .004.

The anxiety-recall relationship
The baseline model with control variables only (Model 1)
revealed a significant relationship between education level
and information recall, such that those with higher education
levels recalled more information than those with lower education levels (b ¼ .31, p ¼ .006). None of the other control
variables explained variance in information recall. Extending
this model with anxiety and age (Model 2) significantly
improved the model (DR2 ¼ .12, p ¼ .005; total R2 ¼ .26), and
showed that anxiety was the strongest predictor of
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Table 2. Regression models assessing the relation between anxiety, age and information recall.
Model 1 b, p value

Model 2 b, p value

Model 3 b, p value

.31, .006
–.18, .102
.04, .690

.27, .013
–.15, .156
–.05, .613

.27, .013
–.15, .158
–.05, .611

–.28, .011
–.23, .031

–.20, .764
–.19, .599

Control variables
High education level (vs. low education level)
National cancer screening (vs. no)
Information density (maximum obtainable recall score)
Independent variables
Anxiety
Age
Interactions
Anxiety  Age
R
DR2
Sig.DF
2

–.09, .907
.15

.26
.12
.005

.26
.00
.907

N ¼ 78. Model 1 shows a simple linear regression model assessing the relationship between control variables and information
recall. Model 2 expands upon Model 1 by adding anxiety and age to the model. Model 3 expands upon Model 2 by adding the
interaction between anxiety and age to the model. R2 indicates the explained variance of the model; DR2 shows the change in R2
by adding predictors in Model 2 and 3; Significant DF shows whether the difference in F-value for adding anxiety and age to the
second model and the interaction between anxiety and age to the third model is significant.

information recall (b ¼ –.28, p ¼ .011), followed by education
level (b ¼ .27, p ¼ .013), and age (b ¼ –.23, p ¼ .031). Higher
levels of anxiety, as well as higher age and lower education
levels, were associated with poorer information recall.
Testing the interaction effect (Model 3) provided no evidence
for the moderating influence of age on the anxiety-recall
relationship, suggesting that older patients do not differently
recall information as a result of their experienced anxiety
compared to younger patients. Controlling for anxiety at
baseline (T1) in the regression models yielded similar results.
The regression models are summarized in Table 2.

Discussion
This study examined the anxiety-recall relationship in cancer
patients at the point of diagnosis in a fast-track clinic setting.
This study is one of the first to provide evidence from a clinical setting that highly anxious patients remember less information from diagnosis and treatment planning consultations.
Remarkably, patients forget 40% of the information that
was provided by their healthcare providers. While older
patients recalled less information than younger patients, age
did not influence the anxiety-recall relationship. This suggests that post-diagnosis anxiety has the same impact on
information recall in both younger and older patients.
Together, these findings present important implications for
clinical practice.

Clinical implications
Fast-track programs in cancer diagnosis and treatment planning are a good solution to reduce waiting times [19] and it
is impossible to imagine modern health care without such
approaches. However, it remains important to be aware of
the possible implications for patients such as elevated anxiety and poor information recall. Providing interventions to
limit anxiety as much as possible is desirable for optimal
information transfer, but given the emotional impact of a
cancer diagnosis high anxiety levels will nevertheless remain.

Therefore, strategies to enhance information recall could be
a more realistic starting point. Encouraging patients to bring
a companion or to record consultation can improve information recall [43,44]. Additional tailored patient education
materials, such as pre- and post-consultation websites and
brochures, can be used to prepare patients for intensive fasttrack trajectories as well as to recap information that is often
forgotten (e.g., recommendations for daily life). Good preparation may reduce anxiety as well as increase the likelihood
that patients remember more information. Furthermore,
physicians could use recall-promoting behaviors such as
repetition and summarize information to improve patients’
information recall [45]. Finally, additional follow-up appointments could be scheduled, allowing for more time to discuss
treatment details with the patient. Such strategies and interventions could enhance patients’ information recall, support
them in making informed and shared decisions, as well as
help patients manage their disease during treatment.
Even though anxiety at cancer diagnosis is inevitable,
dealing with patients’ anxiety may still support them in
memorizing medical information. Clinicians are often aware
of the anxiety that goes with cancer diagnosis, but find it difficult to evaluate how anxious individual patients are and to
tailor their communication style accordingly (Stuij et al.,
manuscript in preparation). Asking patients directly about
their anxiety and discuss patients’ emotional distress may be
a good first step. Additionally, screening for elevated anxiety
levels (e.g., the short Distress Tool [46]) may help clinicians
tailor their communication, for example by structuring and
repeating information and using checks for understanding,
thereby supporting patients in processing medical information during the consultation. While the latter communication
strategies could benefit all patients, they become particularly
important when dealing with highly anxious patients.
Moreover, addressing anxiety during consultation might
prevent patients from being too overwhelmed to process
information. Video-vignette studies have shown that physicians’ effective communication can lower patients’ anxiety
and enhance their ability to recall medical information
[14,15,47,48]. For example, being compassionate or giving
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reassurance can reduce anxiety [14,49]. Similarly, giving a
minimal encouragement (‘hmm’) or using trust-conveying
communication can improve information recall [47,48]. These
communication strategies take up little time, but could make
a significant difference for highly anxious patients.

Limitations and future research directions
This study examined the anxiety-recall relationship within
the context of a fast-track program, but the findings might
not be unique to fast-track contexts. Future research may
address whether a negative anxiety-recall relationship exists
in other trajectories as well. Furthermore, as variations in the
time of measurement might lead to different conclusions on
the anxiety-recall relationship [18], this should be carefully
considered when comparing results across studies.
The limited sample size and sample heterogeneity should
also be acknowledged. Although all patients went through
the same fast-track program, the sample also included
patients who visited the fast-track clinic for a second opinion.
As these patients had already received their diagnosis, the
anxiety-recall relationship could have been different for this
group. However, anxiety may be not only caused by the
diagnosis in itself, but also by the uncertainty of the tumor
stage and consequent treatment plan. A post-hoc analysis in
which second opinions (n ¼ 13) were excluded showed a
similar, slightly stronger effect of anxiety on recall (b ¼ .32,
p ¼ .005), demonstrating the robustness of our findings.
Finally, although a fair proportion of variance in information
recall was explained by our model, it is important to consider
other potentially relevant factors in explaining information
recall (e.g., future time perspective, anger after receiving a
cancer diagnosis) [50].

Conclusion
This study showed that high levels of anxiety after receiving
a cancer diagnosis negatively influence how much medical
information patients remember after visiting a one-day fasttrack clinic for diagnosis and treatment planning. Research
scholars and clinicians should work collaboratively to identify
ways to optimize information provision to cancer patients in
highly emotionally charged clinical settings such as fasttrack clinics.
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