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ABSTRACT

Objective 

Cancer patients need information provision to cope with their disease. However, only 
20–60% of information provided during consultations is remembered. This study 
aimed to investigate whether oncologists’ use of trust-conveying communication, 
characterized by communicating competence, honesty and caring, enhances patients’ 
memory. Moreover, we aimed to investigate if this hypothetical relationship is 
mediated by a reduction in psychophysiological arousal during the consultation.

Methods

An experimental design was used, allowing for conclusion about causality. Two 
versions of a scripted video-taped consultation were used in which the oncologist 
adopted either a standard or a trust-conveying communication style. 97 cancer-naive 
individuals acted as analogue patients and were randomly assigned to watch one of 
the consultations.

Results

Free recall, assessed 24-28 h after viewing, was higher (p = 0.039) in the trust-
conveying condition (65.3% versus 59.5%). Recognition did not differ (p = 0.502). 
Psychophysiological assessment during watching showed a smaller heart rate response 
in the trust-conveying condition (p = 0.037). No mediation effect nor an effect on 
electrodermal activity was found.

Conclusion

These results suggest that oncologists’ use of trust-conveying communication could 
increase patients’ free recall of information and diminish their cardiovascular response.

Practice implications

The underlying mechanisms by which oncologists’ communication influences 
information recall warrant further investigation.
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INTRODUCTION

Remembering the information provided by oncologists is essential for cancer patients because they 
often have to make well-informed decisions about complex treatment options and have to cope 
with their disease [1, 2]. Furthermore, most cancer patients prefer to receive information about 
their medical situation from their physician [3]. Unfortunately, patients remember only 20–60% 
of the information provided by their physician [4], which also applies to oncological consultations 
[5, 6]. Oncologists might influence patients’ memory by the way they communicate information. 
Fortunately, informing patients is a trainable skill and could therefore be improved, in contrast 
to other influences on information memory such as patients’ age or education level [4, 5]. As a 
consequence, patients’ memory of information might be enhanced. 

Previous studies have shown that ‘affective communication’, i.e., a communication style in which 
the physician displays behaviors of caring for and affective engagement with the patient [7, 8], is 
effective in causing a reduction of, or a buffering effect on, patients’ emotional stress [8-10]. This 
reduction of patients’ emotional stress might consequently enhance patients’ memory based on 
the relationship between stress and memory [11]. Both facilitating and impairing effects of stress on 
memory have been reported [12, 13]. For patients experiencing emotionally stressful consultations, 
the effects may be primarily negative: Wolf and Schwabe showed that processing information under 
stress impairs both free recall and recognition of that information 24 h after the stressful experience 
[11]. Therefore, teaching oncologists to use affective communication in order to reduce patients’ 
distress seems conducive for patients’ memory of information.

However, the behavioral characteristics of affective communication have not been clearly specified 
yet. Previous studies have used different combinations of components to induce affective 
communication, such as empathy, ongoing support and reassurance [8], or support, sympathy and 
compassion [10]. Based on the work of Hillen and colleagues, we suggest that a communication style 
in which oncologists convey trust might be particularly effective as a form of affective communication. 
Previous studies showed that trust reduces patients’ fear and worry [14, 15]. Hillen and colleagues 
investigated the concept of trust and established a clear conceptualization of the trust-conveying 
communication style. Three components of communication, i.e., medical competence, honesty in 
information provision and caring for the patient, were found to be important for strengthening 
trust [16, 17]. Furthermore, in an experimental study using scripted video-taped consultations, 
they found that oncologists’ verbal expression of all three communication components combined, 
resulted in the highest levels of trust in the oncologist [18]. However, the influence of this trust-
conveying communication style on memory of information and emotional stress has not yet been 
investigated. 

The current study therefore aimed to experimentally examine whether trust-conveying 
communication by an oncologist results in higher free recall and recognition of provided information. 
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Furthermore, psychophysiological responses to oncologists’ communication were assessed, as 
physiological activity varies as a function of psychological change. Measures of physiological activity 
could therefore be used to indicate psychological processes, in particular emotional arousal [19]. 
Therefore, subjects’ electrodermal and cardiovascular activity were assessed to investigate if trust-
conveying communication causes a reduction in patients’ emotional stress levels.  Moreover, this 
study aimed to investigate whether the relation between communication style and memory is 
explained, i.e., mediated,  by emotional stress reduction.

METHODS

Design and ethics

Manipulating  oncologists’ communicative behavior in actual clinical practice would not be ethical, 
because it might lead to suboptimal communication and adverse patient outcomes [20, 21]. 
Therefore, a randomized experimental video-vignettes design was used in this study, with two 
conditions: a standard communication condition and a trust-conveying communication condition. 
By using an experimental video-vignettes design [21], the hypothetical effectivity of oncologists’ 
communication can be validly investigated [20, 22] in a harmless manner, thereby producing 
critical evidence to ethically justify altering oncologists’ communicative behavior in clinical 
practice. Video vignettes are short, scripted video-taped physician-patient consultations, usually 
played by actors [21]. Participants in a video-vignettes design are called analogue patients (APs), 
and can be either (former) patients or disease-naive (‘healthy’) individuals instructed to imagine 
themselves in the situation of the video patient [20, 22]. The use of a video-vignettes design enables 
standardization across experimental conditions with the exception of the communicative elements 
under investigation. In this study eight elements in which the oncologist verbally conveys his 
competence, honesty and caring are added to the standard communication condition to create the 
trust-conveying communication condition. This design therefore allows for investigation of causal 
relations between these elements of oncologists’ communication and (analogue) patient outcomes. 
The Ethics Committee of the University of Amsterdam approved the study protocol (2015-EXT-4297). 

Analogue patients (APs)

Dutch university students, 18-35 years, were recruited as analogue patients (APs) by signing up 
on the website of the university. These APs were cancer-naïve, i.e., APs were excluded if they 
were ever treated for cancer themselves or if they ever attended an oncological consultation as 
a patient or a relative. In previous video-vignette research from our group [23], APs’ responded 
with a substantial increase in heart rate (HR) and electrodermal activity (EDA) to video vignettes in 
which an oncological consultation was shown. APs’ psychophysiological responses on these specific 
parameters were not influenced by APs being either cancer patients or cancer-naive individuals, nor 
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by APs’ age [23]. In order to create a large and homogenous sample, i.e., with regard to variables 
with a possible (confounding) influence on memory, such as previous disease experience, age and 
educational level, students were therefore selected as APs. They received either €10,- or three 
course credits for their participation.

Procedures

In case of eligibility, two appointments were made; one for the experiment at the research location 
and one for a telephone call 24-28 h after the experiment in which memory was assessed. 

During the experiment, written informed consent was obtained first from all APs. Then APs completed 
a short baseline questionnaire (T0). Subsequently, they were connected to the physiological 
equipment. APs were instructed to minimize movements, as these may affect psychophysiological 
measurement. APs then watched a calm wild life documentary for approximately ten minutes: an 
eight-minute acclimation period and a two-minute period to determine baseline psychophysiological 
arousal levels. Next, APs’ psychophysiological arousal was assessed continuously during viewing the 
video-vignette version they were randomly assigned to. After watching, they completed a second 
questionnaire (T1). During the telephone call (T2), APs’ memory of the information provided by the 
physician in the video vignette was assessed. To avoid intentional memorization of information, 
APs were not informed up front about the upcoming memory test. In this telephone call, APs were 
therefore fully debriefed about the study purposes.

Experimental video-vignette conditions

Two of eight video vignettes which were previously developed by Hillen and colleagues to test the 
effect of oncologists’ communication on patients’ trust [18], were used in this study as experimental 
conditions. The vignettes comprised a scripted treatment consultation of a cancer patient and an 
oncologist both played by actors [18]. In the standard condition the standard communication video 
vignette was used [18], in which the oncologist informed the patient neutrally about the surgery for 
colon cancer. In the trust-conveying condition, the video vignette was used in which the oncologist 
verbally expresses his competence, honesty and caring on eight occasions in total [18]. An overview 
of these eight additions to the standard script can be found in Supplement A. The medical content 
of the trust-conveying video-vignette consultation was exactly identical to the standard video 
vignette. Details on the development of the video vignettes and the manipulation of trust-conveying 
communication were published before [18, 21].
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Measures 

Self-report
At T0, APs reported their age, gender and level of medical knowledge (5-point Likert scale). Critical 
to the validity of a video-vignette design is that APs engage with the video vignette. Therefore, 
APs’ engagement was measured at T1, using the validated 15-item Video Engagement Scale (VES) 
(example item: “During viewing I was fully concentrated on the video”; range: 1 = completely 
disagree and 7 = completely agree) [24]. In addition, three items were used to assess perceived 
credibility of the video vignette (example item: “I thought the video was realistic”; range: 1 = 
completely disagree and 7 = completely agree). 

To validate if the manipulations in oncologist’s communication were perceived as components of 
trust, APs completed the 18-item Trust in Oncologist Scale (TiOS) at T1 (example item: “This doctor 
would only think about what is best for you”; range: 1 = completely disagree and 5 = completely 
agree) [17]. In addition, three separate items were used to assess whether the oncologist in the 
video was perceived as competent, honest and caring (range: 1 = fully disagree and 5 = completely 
agree). 

Memory
Free recall was measured using ten open-ended questions (example item: “After how many weeks 
can the temporary stoma be removed with a small operation?”). Recognition of information 
was measured using ten subsequent multiple choice questions (identical items to open-ended 
questions, with three optional answers to choose from). All items reflected information provided by 
the oncologist in the video vignette. This study-specific recall questionnaire was first pre-tested for 
ceiling effects and variation in scores (N = 12). 

Free recall items were scored as fully correct (2 points), partly correct (1 point) or incorrect (0 
points). Recognition items were scored as correct (1 point) or incorrect (0 points). Two coders, 
N.M. and L.N.C., scored all responses independently. Scores were then compared and discussed 
until consensus was reached. Percentages correct free recall and recognition were computed using 
the following formula: (individual score/maximum possible score) X 100. An additional distinction 
was made between ‘central information’, i.e., items involving the location of the tumor, the result 
of the CT-scan and the type of treatment, and ‘peripheral information’, i.e., items about possible 
complications and additional issues such as procedures.

Psychophysiological arousal
Electrodermal activity (EDA), also known as skin conductance, was assessed as it is a sensitive 
marker of sympathetic nervous system activity, and therefore a widely used psychophysiological 
parameter of emotional stress [25]. Heart rate (HR), influenced by both sympathetic as well as 
parasympathetic activity, was assessed as an additional psychophysiological parameter [19], to 
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provide a more comprehensive assessment of APs’ psychophysiological arousal during watching the 
video vignette. EDA and HR were measured continuously during watching a baseline video and the 
video vignette, using two wireless BioNomadix systems combined with the Biopac MP150 system 
connected to a Windows 7 operating computer running the data acquisition program Acqknowledge 
4.3. Disposable electrodes with isotonic gel were attached to the chest and to the index and middle 
finger of the non-dominant hand to record respectively HR (peak detection in the ECG signal) and 
EDA [19]. 

The mean level of EDA is called Skin Conductance Level (SCL) further on. In addition to SCL, Skin 
Conductance Responses (SCRs) were calculated as the mean number of peaks per minute (threshold 
0.05 micro Siemens) [25]. Mean HR, SCL and SCRs were calculated for baseline and the video 
vignette.

Statistical analysis 

All statistical analyses were performed using SPSS Statistics 21. Partial eta-squared (η2
partial ) is 

reported as a measure of effect size (suggested norms: 0.01 = small effect, 0.06 = medium effect, 
0.14 = large effect ) [26]. Using the program G*Power 3.1.9.2 to calculate sensitivity of the main 
analyses, i.e., the (M)ANOVAs, 80% power was demonstrated to detect medium effects (η2

partial  = 
0.03-0.08) considering our sample sizes (ranging from N = 83 to N = 96, see results/sample section).

Normality of data distributions was judged by using visual inspection combined with statistics 
(values of skew and kurtosis). Chi-squared tests and t-tests were used to assess differences in APs’ 
characteristics, engagement and perceived credibility between conditions. The manipulation check 
involved a t-test on the TiOS scores, followed by three separate Mann-Whitney U-tests to correct 
for non-normality in the additional one-item competent, honesty and caring data. To determine 
inclusion of covariates in analyses of covariance (in addition to the analyses described below), 
APs’ characteristics, video engagement and perceived credibility were tested for associations with 
outcome variables.

To test for differences in free recall and recognition between conditions, ANOVA’s were performed. 
To analyze differences in psychophysiological responses, we used a 2x2 repeated measures ANOVA 
for HR and a repeated measures MANOVA for EDA, including SCL and SCRs as dependent variables. 
Finally, a mediation analysis was performed to examine if the relation between communication style 
and memory was mediated by APs’ psychophysiological response, following the steps of Baron and 
Kenny [27]. For the mediation analysis, a difference score was calculated for psychophysiological 
measures (formula: mean activity level during video vignette - mean activity level during baseline).
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RESULTS

Sample

Ninety-seven APs participated in the current study; 49 were assigned to the trust-conveying 
condition and 48 to the standard condition. Recall and recognition data of one AP was missing. 
EDA data of three APs and HR data of thirteen APS were excluded from analysis because the signal 
was unreliable due to a high number of artefacts (possibly caused by small movements or a poor 
electrode connection). In addition, HR data of one AP was judged as an extreme outlier and excluded 
from analysis (as including this outlier would have caused a one-point increase in standard deviation 
for the trust-conveying condition). The two groups did not differ in age (respectively M = 22.0 and 
M = 22.7, p = 0.142), gender (respectively 88% and 84% female, p = 0.805) and medical knowledge 
(respectively M = 3.5 and M =  3.5, p = 0.908). No relationships between these characteristics 
and outcomes, i.e., information recall, recognition and APs’ psychophysiological responses to the 
vignette, were found (p-values ≥ 0.327).

Engagement and perceived credibility

APs watching the trust-conveying video vignette (M = 4.8, SD = 0.88) did not feel more engaged 
(p = 0.367) than APs watching the standard video vignette (M = 4.6, SD = 1.03). Also, conditions 
did not differ in perceived credibility (p = 0.844; trust-conveying condition M = 5.0, SD = 1.14, 
standard condition M = 5.0, SD = 1.27). A significant, possible confounding, association between 
APs’ engagement with the video and recognition of information was found (r = 0.27; p = 0.008). APs 
who reported to be more engaged with the video had higher recognition scores. No association 
was found between engagement and free recall of information (r = -0.035; p = 0.735). Perceived 
credibility was not associated with outcomes.

Manipulation check

APs in the trust-conveying condition did not report a stronger trust in the oncologist (M = 3.7, SD = 
0.69) than in the standard condition (M = 3.6, SD = 0.56; t =-0.97, p =0.333). In addition, APs in the 
trust-conveying condition did not perceive the oncologist as more competent (z = -0.56, p = 0.578), 
honest (z = -0.38, p = 0.707) or caring (z = -1.21, p = 0.227) than APs in the standard condition.

Memory 

APs in the trust-conveying condition showed better free recall (F(1,94) = 4.38,  p = 0.039, η2
partial = 

0.05) than APs in the standard condition; they answered respectively 65.3% (SD = 2.93) and 59.5% 
(SD = 2.51) of questions correctly. Suggested norms for partial eta squared (η2

partial ) indicate this is 
a small to medium effect [26]. This difference in free recall scores was specifically caused by APs 
recalling more peripheral information in the trust-conveying condition (p = 0.035, η2

partial  = 0.05), 
as central information free recall scores were similar across conditions (p = 0.443, η2

partial  = 0.01).
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Recognition scores did not differ between conditions (F(1,94) = 0.46, p = 0.502, η2
partial  = 0.01) with 

APs answering 88.5% (SD = 0.13) correctly in the trust-conveying condition versus 87.3% (SD = 
0.13) in the standard condition. Correcting for engagement did not change these results (F(1,93) = 
0.22, p = 0.638, η2

partial  = 0.002). In addition, no differences between conditions were found when a 
distinction was made between central and peripheral information (respectively p = 0.320, η2

partial  = 
0.01 and p = 0.437, η2

partial  = 0.01).

Psychophysiological arousal 

Fig. 1 displays APs’ mean psychophysiological arousal during baseline and the vignette for both 
conditions separately. APs in the trust-conveying condition showed a smaller increase in HR from 
baseline to video vignette than APs in the standard condition (F(1,81) = 4.50, p = 0.037, η2

partial  = 
0.05). 

Regarding EDA, the two conditions already differed in baseline levels (F(2,91) = 3.18, p = 0.046, 
η2

partial  = 0.07). In both conditions an increase in EDA was shown from baseline to video vignette 
(F(2,91) = 46.03, p < 0.001, η2

partial = 0.50). Yet, the increase in EDA was equal for both conditions: no 
effect of communication was found (F(2,91) = 0.35, p = 0.707, η2

partial  = 0.01).

Figure 1. Analogue patients’ electrodermal and cardiovascular response
Notes.  HR in beats per minute (BPM), SCL in micro Siemens (μS) and SCRs in spikes per minute, during the 

baseline period and during watching the video vignette, for the standard and the trust-conveying 
condition.
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Mediation

Data of HR and free recall were used in a mediation analysis as the effect of communication style on 
these measures was demonstrated in this study. 

Fig. 2 shows results of each of the steps in the mediation analysis. No mediation effect was found, 
as the relationship between HR and free recall was not significant (Step 3). Yet, adding HR to the 
prediction model of free recall by communication style (Step 4) changed the significance of the 
effect of communication style on free recall; the direct effect of communication style on free recall 
was not statistically significant (p = 0.126).

Figure 2. Mediation analysis
Notes.   Standardized regression coefficients and p-values for the relationship between communication style 

and free recall mediated by heart rate (HR) are shown as results from the mediation analysis using 
the causal steps approach by Baron and Kenny [27]. Step 1: Conducting a regression analysis with 
communication style predicting for free recall (total effect). Step 2: Conducting a regression analysis 
with communication style predicting HR. Step 3: Conducting a regression analysis with HR predicting free 
recall.  Step 4: Conducting a multiple regression analysis with communication style predicting free recall 
when controlling for HR (direct effect).

DISCUSSION AND CONCLUSION

Discussion

In a randomized, experimental video-vignettes study, we found that oncologists’ use of a trust-
conveying communication style enhanced analogue patients’ (APs’) ability to freely recall information. 
Moreover, oncologists’ trust-conveying communication style toned down psychophysiological 
arousal in APs, indicated by lower heart rate (HR) levels. 

These findings reaffirm the positive effect of an affective communication style on information recall, 
as previously reported [8, 28]. Adding only a few short elements in oncologists’ communication 
resulted in an improvement of memory functioning. In medical practice, such an intervention could 
accommodate cancer patients’ need for information and even facilitate cancer patients’ coping and 
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decision making [1, 2]. Oncologists’ communication style enhanced free recall only, not recognition, 
an observation often reported in literature [29, 30]. Possibly, effects on recognition are harder to 
find because of substantial ceiling effects [29]. 

APs’ HR increased more from baseline to the vignette when the oncologist used standard 
communication than if he used trust-conveying communication. This suggests that the use of a trust-
conveying communication style might temper sympathetic activation in APs and therefore function 
as a buffer against emotional stress. In the study of Sep et al., oncologists’ affective communication 
style also positively affected APs’ emotional arousal [8], i.e., APs’ electrodermal activity. Yet, to our 
knowledge, an influence of communication style on HR as a measure of emotional arousal was not 
reported before. 

Alternatively, as HR is influenced by both sympathetic and parasympathetic nervous system 
activation [19], the limited increase in HR could also be explained by an increase in parasympathetic 
activation (i.e., vagal inhibition). The increase in parasympathetic activity and subsequent decrease 
in HR have been associated with attentional processes in the literature, although both positive and 
negative associations between parasympathetic activity and attention have been reported [31]. It is 
therefore unclear whether the observed effect on APs’ cardiovascular activity in the trust-conveying 
condition is a reflection of tempered emotional arousal or of other psychological processes, such as 
attention [32]. However, it  is difficult to make this distinction without a more pure assessment of 
parasympathetic activity, such as heart rate variability [32]. Unfortunately, the current  study did not 
assess such (pure) vagal responses, precluding further testing of this alternative hypothesis. 

Although an influence of oncologists’ communication style on both HR and free recall was found, 
a mediation effect could not be confirmed, as APs’ psychophysiological arousal levels during the 
vignette were not related to free recall. However, after controlling for HR, the direct effect of 
communication style on free recall was no longer significant, suggesting that HR might partially 
mediate the relationship between communication and information recall. Therefore, reducing 
emotional stress as a potential mechanism through which oncologists’ communication might 
influence patients’ memory of medical information is a promising avenue for further investigation.

A process of ‘attention narrowing’ could be another potential mechanism at play. The attention-
narrowing hypothesis states that individuals in stressful situations will focus on the most threatening 
or central information, at the cost of additional or peripheral information, to which they pay relatively 
less attention [33]. The results of the current study are in line with that hypothesis, as APs in the 
standard condition were more aroused, which might have made them focus more on the central 
information and made them remember the information about complications and other additional 
information less than APs in the trust-conveying condition. Further unravelling these mechanisms is 
important, as they could explain how oncologists can influence patients’ memory.
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Strengths and limitations

This study has several strengths, the most important of which is its experimental design. This 
allowed us to manipulate the oncologists’ communication style while standardizing the rest of 
the consultation. Therefore, conclusion about causality can be drawn from this study. Second, 
the current study is the first to demonstrate the effectivity of oncologists’ communication style 
during a treatment consultation (instead of bad news consultations) on information recall. Since 
much important information is provided during treatment-related consultations, it is important to 
optimize oncologists’ communication in such encounters to maximize patients’ memory.

The current study also has limitations. First, APs in the current study did not perceive the verbal 
phrases that were added to the oncologist’s communication in the trust condition as trust or as one 
of the components of trust, i.e., honesty, competence and caring. The addition of these behaviors 
did evoke trust in APs in a previous study [18], making these results difficult to explain. Fact is 
that the addition of these phrases, in which the oncologist verbalized his competence with the 
operating procedures, honesty about the medical situation and his caring for the patient, were 
the only differences between the two video-vignette conditions. Therefore, these short additions 
in the oncologist’s communication must have caused the differences between conditions in APs’ 
free recall of information and psychophysiological arousal levels. Contrary to the study of Hillen 
et al. in which cancer patients participated as APs [18], APs in the current study were students 
who were inexperienced with cancer or oncologists. They could not compare the behavior of the 
video oncologist with the behavior of actual oncologists, which might have caused them to be less 
outspoken in their evaluation of the video-oncologist than the cancer patients in the study of Hillen 
et al. [18]. Future research might investigate which communicative components define trust in 
cancer-naïve individuals and if this differs from actual or former patients. 

Second, the use of the video-vignettes design with analogue patients limits the ecological validity 
of this study. It is obvious that the act of viewing a video vignette of an oncological consultation 
does not equal being a cancer patient in an actual consultation. The psychophysiological responses 
observed in APs in our study, although statistically significant, are likely understating patients’ 
emotional stress levels in clinical reality. Yet, even in our emotionally watered-down video-vignette 
situation, causal relationship were demonstrated between communication and emotional stress, 
and between communication and recall of information. Moreover, research on the effectivity of 
medical communication in a more ecologically valid, clinical, setting, would not be ethically justified 
without at least some proof of effectivity collected in experimental studies such as the current study. 
In addition, the sample of APs in this study was largely female and therefore the generalizability of 
current results is limited, as an effect of gender on APs’ psychophysiological response is suggested 
in literature [34, 35]. However, no effects of gender on outcomes were found in the current study, 
nor in a previous video-vignettes study by our group [36]. Nevertheless, replication of the current 
findings in a more ecologically valid, heterogeneous sample is warranted.
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Conclusion

Results from this experimental video-vignettes study indicate that oncologists’ use of a trust-
conveying communication style, characterized by the verbalization of competence, honesty and 
caring, increases analogue patients free recall of consult-related medical information 24 h after the 
consultation. Moreover, this communication style tempered analogue patients’ cardiovascular stress 
response during the consultation. These results point out the value of oncologists’ communication: 
even small changes do matter. However, the underlying mechanisms explaining the influence of 
communication on memory of information could not be confirmed in this study.

Practice implications

To provide practical recommendations for medical communication skills education, replication of 
these findings in a more clinically relevant setting is warranted. Still, the results of the current study 
suggest that a trust-conveying communication style could benefit cancer patients. Oncologists 
could try to enhance patients’ recall of information by verbalizing their competence, honesty and 
caring for patients as an addition to their ‘normal’ medical talk. More research is also required to 
investigate the effectivity of specific communicative behaviors (in contrast to broad communication 
styles) and the underlying mechanisms that lead to better memory.  

AUTHOR DISCLOSURES

Conflict of interest

None.

Funding

This work was funded by the Dutch Cancer Society, grant number UVA 2008-4015 and grant number 
UVA 2012-5471.

Acknowledgements

The authors thank all participants. Moreover, thanks to Mathilde Verdam for her statistical advice 
and thanks to Nina Bogaerts and Aafje Brandt for their support during this study.



123 

6

REFERENCES

1. Arora NK. Interacting with cancer patients: 
the significance of physicians’ communication 
behavior. Social sci med 2003, 57:791-806.

2. van der Molen B. Relating information needs to 
the cancer experience: 1. Information as a key 
coping strategy. Eur J Cancer Care 1999, 8:238-
244.

3. Hinds C, Streater A, Mood D. Functions and 
preferred methods of receiving information 
related to radiotherapy. Perceptions of patients 
with cancer. Cancer Nurs 1995, 18:374-384.

4. Kessels RP. Patients’ memory for medical 
information. J Roy Soc Med 2003, 96:219-222.

5. Jansen J, Butow PN, van Weert JCM, van DS, 
Devine RJ, Heeren TJ, Bensing J, Tattersal MHN. 
Does age really matter? Recall of information 
presented to newly referred patients with 
cancer. J Clin Oncol 2008, 26:5450-5457.

6. Jansen J, van Weert J, van der Meulen N, van 
Dulmen S, Heeren T, Bensing J. Recall in older 
cancer patients: measuring memory for medical 
information. Gerontologist 2008, 48:149-157.

7. Adler HM. The sociophysiology of caring in the 
doctor-patient relationship. J Gen Intern Med 
2002, 17:874-881.

8. Sep MSC, van Osch M, van Vliet LM, Smets EMA, 
Bensing JM. The power of clinicians’ affective 
communication: How reassurance about non-
abandonment can reduce patients’ physiological 
arousal and increase information recall in bad 
news consultations. An experimental study using 
analogue patients. Patient Educ Couns 2014, 
95:45-52.

9. Reblin M, Ellington L, Latimer S, Uchino BN, 
Roter D, Maxwell A. Communication Style Affects 
Physiological Response in Simulated Cancer Risk 
Reduction Interactions. J Appl Biobehav Res 
2012, 17:129-156.

10. Fogarty LA, Curbow BA, Wingard JR, McDonnell 
K, Somerfield MR. Can 40 seconds of compassion 
reduce patient anxiety? J Clin Oncol 1999, 
17:371-379.

11. Schwabe L, Wolf OT. Learning under stress 
impairs memory formation. Neurobiol Learn 
Mem 2010, 93:183-188.

12. Schwabe L, Joels M, Roozendaal B, Wolf OT, Oitzl 
MS. Stress effects on memory: an update and 
integration. Neurosci Biobehav R 2012, 36:1740-
1749.

13. Joels M, Pu Z, Wiegert O, Oitzl MS, Krugers HJ. 
Learning under stress: how does it work? Trends 
Cogn Sci 2006, 10:152-158.

14. Bernstein M, Potvin D, Martin DK. A qualitative 
study of attitudes toward error in patients facing 
brain tumour surgery. Can J Neurol Sci 2004, 
31:208-212.

15. Knifed E, July J, Bernstein M. Neurosurgery 
patients’ feelings about the role of residents in 
their care: a qualitative case study. J Neurosurg 
2008, 108:287-291.

16. Hillen MA, Onderwater AT, van Zwieten MC, 
de Haes HC, Smets EM. Disentangling cancer 
patients’ trust in their oncologist: a qualitative 
study. Psychooncology 2012, 21:392-399.

17. Hillen MA, Koning CCE, Wilmink JW, Klinkenbijl 
JHG, Eddes EH, Kallimanis-King BL, de Haes JCJM, 
Smets EMA. Assessing cancer patients’ trust in 
their oncologist: development and validation of 
the Trust in Oncologist Scale (TiOS). Support Care 
Cancer 2012, 20:1787-1795.

18. Hillen MA, de Haes H, Stalpers L, Klinkenbijl 
J, Eddes E, Butow P, van der Vloodt J, van 
Laarhoven H, Smets E. How can communication 
by oncologists enhance patients’ trust? An 
experimental study. Ann oncol 2014, 25:896-901.

19. Cacioppo JT, Tassinary LG, Berntson G. Handbook 
of psychophysiology. Cambridge University 
Press; 2007.

20. van Vliet LM, Hillen MA, van der Wall E, Plum 
N, Bensing JM. How to create and administer 
scripted video-vignettes in an experimental 
study on disclosure of a palliative breast cancer 
diagnosis. Patient Educ Couns 2013, 91:56-64.

21. Hillen MA, van Vliet LM, de Haes HC, Smets EM. 
Developing and administering scripted video 
vignettes for experimental research of patient–
provider communication. Patient Educ Couns 
2013, 91:295-309.

22. Blanch-Hartigan D, Hall JA, Krupat E, Irish 
JT. Can naive viewers put themselves in the 
patients’ shoes?: reliability and validity of the 
analogue patient methodology. Med care 2013, 
51:e16-e21.

23. Visser LNC, Tollenaar MS, Bosch JA, van Doornen 
LJP, de Haes HCJM, Smets EMA. Analogue 
patients’ self-reported engagement and 
psychophysiological arousal in a video-vignettes 
design: Patients versus disease-naive individuals. 
Patient Educ Couns 2016, 99:1724-1732.



124 

Chapter 6 | How trust-conveying communication improves recall of information 

24. Visser LNC, Hillen MA, Verdam MGE, Bol N, de 
Haes HCJM, Smets EMA. Assessing engagement 
while viewing video vignettes; validation of the 
Video Engagement Scale (VES). Patient Educ 
Couns 2016, 99:227-235.

25. Dawson ME, Schell AM, Filion DL. The 
electrodermal system. In Handbook of 
Psychophysiology. Third edition. Edited by 
Cacioppo JT, Tassinary LG, Bernston GG. 
Cambridge: Cambridge University Press; 2007: 
159-181

26. Richardson JT. Eta squared and partial eta 
squared as measures of effect size in educational 
research. Educ Res Rev 2011, 6:135-147.

27. Baron RM, Kenny DA. The moderator–mediator 
variable distinction in social psychological 
research: Conceptual, strategic, and statistical 
considerations. J Pers Soc Psychol 1986, 51:1173.

28. van Osch M, Sep M, van Vliet LM, van Dulmen 
S, Bensing JM. Reducing patients’ anxiety and 
uncertainty, and improving recall in bad news 
consultations. Health Psychol 2014, 33:1382-
1390.

29. Singh SN, Rothschild ML, Churchill Jr GA. 
Recognition versus recall as measures of 
television commercial forgetting. J Marketing 
Res 1988:72-80.

30. Postman L, Jenkins WO, Postman DL. An 
experimental comparison of active recall and 
recognition. Am J Psychol 1948:511-519.

31. Duschek S, Muckenthaler M, Werner N, del 
Paso GA. Relationships between features of 
autonomic cardiovascular control and cognitive 
performance. Biol Psychol 2009, 81:110-117.

32. Mauss IB, Robinson MD. Measures of emotion: A 
review. Cogn Emot 2009, 23:209-237.

33. Easterbrook JA. The effect of emotion on cue 
utilization and the organization of behavior. 
Psychol rev 1959, 66:183.

34. Deng Y, Chang L, Yang M, Huo M, Zhou R. Gender 
Differences in Emotional Response: Inconsistency 
between Experience and Expressivity. PLoS One 
2016, 11:e0158666.

35. Fernandez C, Pascual JC, Soler J, Elices M, 
Portella MJ, Fernandez-Abascal E. Physiological 
responses induced by emotion-eliciting films. 
Appl Psychophysiol Biofeedback 2012, 37:73-79.

36. Visser LNC, Tollenaar MS, Bosch JA, van 
Doornen LJP, de Haes HCJM, Smets EMA. Are 
psychophysiological arousal and self-reported 
emotional stress during an oncological 
consultation related to memory of medical 
information? An experimental study. Stress 
2017, 20:86-94.



125 

6

SUPPLEMENT A

Overview of script additions to convey the three components of trust
Competence:

The scientific literature clearly demonstrates that [this operation] offers the best chance at 
survival. I recently attended a scientific conference, where it was confirmed once more that 
this operation is the best possible treatment. 
We perform [this surgery] very often. In our center we all have our specialization, so that 
we perform certain procedures much more often to become even more skilled in them. So I 
perform this operation a lot. 

Honesty:

[The risk of a colostomy] is something I really want to discuss with you, even though the 
chances of it are slight. Because I believe that you as a patient have the right to be informed 
about such small risks, to avoid that you will be taken unaware by this afterwards.
All these [complications] will not necessarily occur, but I do want to discuss them with you. 
Because, even though we do our very best, it remains hard to predict: we can never rule out 
that you will experience complications. This way at least you are well informed. 
I should add that we can never be 100% sure [that the cancer will be completely removed]. 
So I can never give you an absolute guarantee. There is always a slight chance that we run 
into an abnormality during surgery. But for now all signs suggest that you will be cancer-free 
after the operation.

Caring:

Oncologist: Were you very worried about it [the result of the scan]?
Patient: Yes, in a way… After all, it is your biggest fear in such a moment. But it seems to have 
turned out well, hasn’t it?

Oncologist: Yes, it seems so. So that is good, and at least one thing we don’t have to worry 
about anymore.

Oncologist: Do you particularly dread the thought of a colostomy?
Patient: Yes, it seems horrible, this bag attached to your stomach which may open at any 
moment, with all that filth… And you aren’t fit to be seen anymore…

Oncologist: Yes, I understand what you mean.

But I will talk to you before the operation in any case. And it is important to know that I am 
always available for you in case of questions. This is our phone number. I may not always 
answer the phone myself, but if necessary I will return your call when I do have the time. 
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