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ABSTRACT
This article examines the extent to which structuring Emergency 
Department discharge information improves the ability to recall 
that information, and whether such benefits interact with relevant 
prior knowledge. Using three samples of students with different 
levels of prior medical knowledge, we investigated the amount of 
information recalled after structured vs. non-structured presentation 
of information. Across all student samples, the structured discharge 
information led to a relative increase in recalled items of 17% 
compared to non-structured discharge information (M  =  9.70, 
SD = 4.96 vs. M = 8.31, SD = 4.93). In the sample with least medical 
knowledge, however, the structured discharge information resulted in 
a relative increase in recall by 42% (M = 8.12 vs. M = 5.71). These results 
suggest that structuring discharge information can be a useful tool 
to improve recall of information and is likely to be most beneficial for 
patient populations with lower levels of medical knowledge.

Introduction

The importance of discharge information

Communication between physician and patient represents a fundamental element of health 
care (Ong, de Haes, Hoos, & Lammes, 1995). Efficient physician–patient communica-
tion in the context of the Emergency Department (ED) may be particularly challenging. 
According to the Society for Academic Emergency Medicine’s Task Force on Physician–
Patient Communication (Knopp, Rosenzweig, Bernstein, & Totten, 1996), numerous fea-
tures of the ED environment render effective physician–patient communication difficult, 
including time pressure and high stress levels. Discharge from the ED is a period of high 
vulnerability (Samuels-Kalow, Stack, & Porter, 2012). Inappropriate communication at dis-
charge may result in patients leaving the ED with too little knowledge to optimally monitor 
their health status at home (Crane, 1997; Engel et al., 2009, 2012; Jolly, Scott, & Sanford, 
1995; Logan, Schwab, Salomone, & Watson, 1996; Spandorfer, Karras, Hughes, & Caputo, 
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1995). In addition, it can increase the likelihood of adverse events, often related to incorrect 
adherence to medication, to repeat ED visits, and lack of follow-up on pending test results 
(Bazarian, Hartman, & Delahunta, 2000; Butler & Cooper, 2004; Clarke et al., 2005; Engel 
et al., 2009; Foran, Wuerth-Sarvis, & Milne, 2010; Grover, Berkowitz, & Lewis, 1994; Han, 
Barnard, & Chapman, 2009; Hastings et al., 2011; Lerman & Kobernick, 1987). Systematic 
literature reviews suggest a number of interventions to improve discharge communication 
(Samuels-Kalow et al., 2012; Watson & McKinstry, 2009), such as using graphic aids (Houts 
et al., 1998; Wolf et al., 2011; Zeng-Treitler, Kim, & Hunter, 2008), checking for compre-
hension (Fink et al., 2010; Schillinger et al., 2003; White, Mason, Feehan, & Templeton, 
1995), assistance with follow-up appointments (Racine, Alderman, & Avner, 2009; Vinson 
& Patel, 2009; Zorc, Chew, Allen, & Shaw, 2009), standardizing the information (Considine 
& Brennan, 2007; Graumlich, Novotny, Nace, & Aldag, 2009; Isaacman, Purvis, Gyuro, 
Anderson, & Smith, 1992; Rogers et al., 2007), as well as combined approaches such as 
the PODS tool (Hahn-Goldberg et al., 2016). One way to standardize communication is 
to provide written information (Johnson & Sandford, 2005); however, this can be difficult 
and time-consuming, in particular if information is not to be generic but tailored to the 
needs of a specific patient, and if patient literacy is low, or the diagnosis is (yet) unclear. 
One alternative therefore is to ensure that oral communication follows certain structural 
characteristics that boost its future retrieval.

Recall of medical information

Communication during an ED encounter will only have a beneficial impact on the 
patient’s health if the essential content is conveyed such that the chances of its recall are 
boosted. The inescapable properties of the ED and of hospitals in general, limited time 
and high levels of stress are not the only hurdles to reaching this objective. Furthermore, 
human working memory is limited in the number of items it can hold. In his land-
mark analysis, Miller (1956) observed that humans can recall only seven plus/minus 
two units (‘chunks’) of information. To date, few studies have investigated which factors 
may be associated with individual differences in the recall of health information: First, 
a moderate inverse correlation has been reported between age and amount of informa-
tion recalled correctly (Jansen et al., 2008; Morrow, Leirer, Carver, Tanke, & McNally, 
1999); high levels of stress and anxiety hamper recall of medical information (Ley, 1979; 
Shapiro, Boggs, Melamed, & Graham-Pole, 1992); and limited literacy has repeatedly 
been linked to problems comprehending and, by extension, recalling health information 
(Baker et al., 2007; DeWalt, Berkman, Sheridan, Lohr, & Pignone, 2004; Paasche-Orlow, 
Parker, Gazmararian, Nielsen-Bohlman, & Rudd, 2005; Wolf, Gazmararian, & Baker, 
2005). Moreover, there also seems to be a linear association between amount of infor-
mation given and amount recalled. Unsurprisingly, the more information provided, the 
more is lost (Safeer & Keenan, 2005).

Information structuring

Psychological theory and associated empirical findings suggest that information struc-
turing can be a powerful tool in improving recall and understanding (Epstein, 1967; 
Hannafin, 2004; Traupmann, 1975). Meta-analyses on the use of a specific type of 
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information structuring, namely, advance organizers – that is, information presented 
by an instructor with the goal of helping the learner organize new incoming informa-
tion – suggest that structure can assist learning: Hattie (2009) estimated an overall 
positive effect size of .4 of structuring on learning, based on a meta-analysis of 577 
studies (N  =  3905). One likely psychological mechanism underlying the benefits of 
information structuring appears to be chunking; that is, the association of disparate 
low-level individual elements into large high-level clusters (Miller, 1956). Indeed, based 
on controlled laboratory experiments and theoretical considerations, the ability to form 
high-level clusters has been directly linked to increases in recall capacity, making it a 
useful tool for memorizing large amounts of information (Chen & Cowan, 2005; Gobet 
et al., 2001; Li et al., 2013).

How the structure implied by prior knowledge affects memory performance has been 
studied extensively in research on human memory (Bartlett, 1932; Bellezza & Bower, 1981; 
Bransford & Johnson, 1972; Craik & Tulving, 1975) and it is thought that ‘prior knowl-
edge facilitates processing of new incoming information, presumably because it provides 
a structure into which the new information can be integrated, which may lead to an elab-
orate memory trace’ (Brod, Werkle-Bergner, & Shing, 2013, p. 2). Considering the role of 
information structuring in discharge communication, one may therefore predict that its 
benefits are largest when there is no prior internal structure that can guide information 
encoding. The extent to which structuring the presentation of discharge information may 
improve patients’ recall and how such benefits are moderated by the presence of relevant 
medical knowledge has not yet been examined.

The current study

The power of information structuring has primarily been studied in the laboratory; no 
previous studies have investigated its role in improving discharge information delivery. 
Could information structuring also improve patients’ recall of discharge information? 
Studying these questions experimentally in the ED would be demanding and potentially 
stressful for patients. Therefore, we decided to use students as proxy patients. We thus 
adopted a similar strategy to previous studies that have used proxies, such as health  
care professionals or family caregivers, to evaluate certain patient outcomes, such as 
health-related quality of life (Pickard & Knight, 2005), functional ability (Loewenstein 
et al., 2001), or symptoms (Nekolaichuk et al., 1999). Our objective was to present three 
different populations differing in their degree of medical knowledge with either a struc-
tured or non-structured discharge communication video. The information provided in 
the videos stemmed from previous work that identified the desired content of effec-
tive discharge communication in patients presenting with acute chest pain (Ackermann  
et al., 2015).

Assuming that externally imposed structure yields benefits in terms of memory perfor-
mance, our first hypothesis is that students recall more information when it is presented in a 
structured way as compared to a non-structured presentation. Furthermore, assuming that 
structure should benefit mostly if internal structure is unavailable, our second hypothesis is 
that the extent to which structuring a communication benefits recall performance interacts 
with the degree of prior knowledge.
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Materials and methods

Design overview

We conducted a prospective cross-sectional randomized multicenter trial at the Universities 
of Basel, Switzerland, and Mannheim, Germany, using a 3 × 2 between-subjects experimen-
tal design, the factors being ‘condition’ (structured vs. non-structured) and ‘group’ (first year 
psychology students vs. first year medical students vs. third year medical students) and the 
dependent variable being number of items recalled. The study protocol was approved by the 
local ethics committees (Ethikkommission Nordwest- und Zentralschweiz; ClinicalTrials.
gov ID: NCT01540266). Written informed consent was obtained from all participants.

Setting and participants

The study was conducted by three team members during regular weekly lectures in two 
auditoriums at the Universities of Basel and Mannheim. We recruited three independent 
populations: first year medical students at the University of Mannheim (n = 97), third year 
medical students at the University of Basel (n = 39), and first year psychology students at the 
University of Basel (n = 98). Students were deemed eligible for participation if they were 
older than 18 years.

Randomization and interventions

Data collection was performed on three weekdays in two different auditoriums. Flow dia-
grams of the randomized trial are shown in Figure 1. Students were randomly assigned to 
either the structured (S) or the non-structured (NS) condition at the outset of the lecture, 
by the letters A and B marked on the envelopes containing the study material, which had 
been distributed on the students’ tables prior to the lecture’s start (simple randomization, 
blinded for participating students). They received written information about the study and 
were told that their task was to take a patient’s perspective and evaluate the communication 
shown in a video. After this introduction, students with A-envelopes were instructed to stay 
in the auditorium, whereas students with B-envelopes were instructed to go to a different 
auditorium. The two groups each were then shown a video in which the same physician 
conveyed the identical set of 28 items of information (Table 1) to an elderly patient (played by 
an actor) in either structured or non-structured form. In the non-structured (NS) condition, 

Figure 1.  Flow diagrams of the randomized clinical trial, separately for each group of students.
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the information presented had no explicit structure. In the structured (S) condition, the 
information was well structured, following the structural elements of a book, in which the 
content is presented in a specific order, typically advancing from high-level information 
(e.g. title, table of contents, chapter headings) to detailed, low-level information (e.g. text, 
annexes; Langewitz, 2011).

After watching the video, participants were given five minutes to take down all the items 
of information they remembered. In addition, they were asked to rate the comprehensibility 
of the physician’s communication, the structure of the dialogue, and their willingness to 
recommend the physician to friends and relatives on a Visual Analogue Scale (VAS; from 
0 to 10). Participants’ current mood and level of attention were also assessed using a VAS 
to test for moderating effects of their current status. Their medical knowledge was assessed 
by a multiple choice test comprising six questions (Table 2). Additionally, the following 
variables were recorded: gender, age, and, in order to better be able to describe the student 
population, nationality, number of semesters completed, faculty, and university.

Outcome measures

The key memory measure was immediate recall performance expressed as the number 
of items recalled. Participants’ recall protocols were evaluated by two independent 
raters, one of whom rated all protocols and the other, only a subset. Analyses of the 

Table 1. the 28 items conveyed to an elderly patient.

Patient is discharged (‘you may go home’)
Patient is reassured (‘you were right to come here’)
Patient is given diagnosis (‘you suffer from angina pectoris’)
Patient is informed about exclusion of myocardial infarction (‘you do not have a heart attack’)
Patient is informed about the pathophysiology of his problem (‘the narrowing of cardiac vessels means you have prob-

lems with your heart’s oxygen supply’)
Patient is cautioned about certain behaviors (‘the narrowing of cardiac vessels means you should avoid strenuous 

exercise’)
Patient is informed about the work-up (‘a further investigation will clarify the extent of the narrowing of your cardiac 

vessels’)
Patient is informed about the nature of this work-up (‘a myocardial scintigraphy will be performed as the next investiga-

tion’)
Patient is informed about the timepoint (‘scintigraphy will be performed next week’)
Patient is informed about the location of the work-up (‘myocardial scintigraphy will be done here in our hospital’) 
Patient is informed about pre-test conditions (‘please do not drink coffee, tea, or chocolate prior to scintigraphy’)
Patient is informed about the written information that will follow (‘information on time and location of the scintigraphy 

and prior behavior will be posted to you’)
Patient is advised to contact his/her family physician should he have further questions 
Patient is told to abstain from smoking (‘you should quit smoking’)
Patient is told to avoid physical stress (‘you should avoid strenuous exercise’)
Patient is given information on red flags (‘please present to the ed in case of chest pain radiating into arms/jaws’) 
(‘please present immediately to the ed if severe symptoms last longer than 10 min’)
(‘please present immediately to the ed if you are severely out of breath’)
(‘present immediately to the ed if your chest pain does not respond to nitroglycerine’)
Patient is informed opening hours (‘the ed is open 24/7, also at night-time’)
Patient is informed about treatment start (‘you should start treatment immediately’)
Patient is informed about the reason for immediate treatment (‘your angina needs immediate treatment because you 

can avoid complications’)
Patient is informed about new medication (‘aspirin is started to avoid blood-clots’)
(‘metroprolol is started to avoid too high pulse’)
(‘nitroglycerine is only in case of chest pain’)
Patient is informed about dose and mode of intake (‘please take one 100 mg tablet of aspirin in the morning’) 
(‘please take one 50 mg tablet of metoprolol in the morning’)
(‘please take two puffs of nitroglycerine spray in case of chest pain’)
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agreement between the two raters resulted in a Cohen’s kappa of .74, indicating substan-
tial interrater reliability according to Landis and Koch (1977). In case of disagreement 
between the two raters, consensus was reached through joint analysis and discussion 
of the protocols.

Statistical analyses

All analyses were performed with PASW Statistics 18 (SPSS Inc., Chicago, USA). The dif-
ference in recall performance between each pair of the three groups (main effect of ‘group’: 
first year psychology students vs. first year medical students; first year psychology students 
vs. third year medical students; first year medical students vs. third year medical students) 
and between the two conditions (main effect of ‘condition’: structured vs. non-structured 
discharge information) as well as their interaction ‘group × condition’ was assessed by the 
means of a 2 × 3 analysis of variance (ANOVA). Effect sizes were calculated using Cohen’s 
d for both main effects and their interaction (d = .2, .5, and .8 represent effects of small, 
medium, and large size, respectively (Cohen, 1988)). Non-parametric Mann–Whitney tests 
were performed to probe for inter- and intragroup differences in medical knowledge of first 
year psychology students, first year medical students, and third year medical students. An 
independent samples t-test analysis was used to compare differences between the structured 
and non-structured conditions in terms of participants’ VAS ratings of the comprehensi-
bility of the physician, the dialogue structure, willingness to recommend the physician, 
current mood, and level of attention. Finally, in order to establish the independence of the 
main effects ‘group’ and ‘condition’ as well as their interaction ‘group × condition’ from the 

Table 2. Multiple choice questions used to assess participants’ medical knowledge (correct answers in 
bold).

Question Answers
Q1 a myocardial infarction 

is
a: a sudden irregularity of the cardiac pulse/rhythm leading to severe pain
B: a gradual narrowing of the heart’s coronary vessels
c: a sudden weakness of the cardiac muscle
D: death of part of the cardiac muscle due to lack of oxygen

Q2 angina pectoris is 
defined as

a: dyspnea caused by disturbed heart rhythm
B: pain caused by an overstrained heart
C: pain caused by short-term underoxygenation of the cardiac muscle 
d: disturbed heart rhythm caused by short-term underoxigenatin of the cardiac 

muscle
Q3 What is a risk factor 

for cardiovascular 
diseases?

a: heavy work (physical labor, intensive sports)
B: diabetes mellitus
c: frequent viral infections
d: electromagnetic radiation (e.g. from a cell phone)

Q4 typical pain sensa-
tions in myocardial 
infarction

a: increase during inhalation
B: radiate into the left arm
c: occur with sudden limb movement
d: radiate from the left thorax to the right thorax

Q5 a cardiac angiogra-
phy is 

a: an ultrasound of the coronary vessels
B: a computed tomography (ct) of the coronary vessels
c: an ultrasound of the heart
D: a radiographic examination of the coronary vessels

Q6 typical cardiac pain 
worsens with 

a: rapid breathing
B: emotional stress
C: physical exertion
d: lifting of both arms
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influence of current mood, and level of attention on the number of recalled items, we per-
formed a 2 × 3 analysis of covariance (ANCOVA), again number of recalled items being the 
dependent variable and ‘group’ and ‘condition’ being the factors. All tests were performed 
at a significance level of α = .05.

Results

Recall

Demographics are summarized in Table 3. The ANOVA revealed a significant main effect 
of ‘condition’, F(1, 228) = 4.45; p = .036; ηp

2 = .019, albeit with a small effect size, d = .28 
(effect size’s 95%-confidence interval (CId) = .021–.54): overall, the 234 participating stu-
dents recalled a mean of 9.12 (33%) of the 28 items presented (range: 0–23 items; Table 
3). Students randomized to the structured condition recalled a mean of 9.70 items (35%); 
those randomized to the non-structured condition recalled a mean of 8.31 items (30%; 
Table 3), amounting to a relative boost of recall of 17%. The main effect of ‘group’ on recall 
performance proved also to be significant, F(1, 228) = 27.9; p < .01; ηp

2 = .196. Third year 
medical students recalled the highest number of items (M = 13.2, 47%, range: 4–23), fol-
lowed by first year medical students (M = 9.49, 34%, range: 0–19), and first year psychology 
students (M = 7.11, 25%; range: 0–19; Table 3). Each comparison between pairs of groups 
was statistically significant (first year psychology students vs. first year medical students: 
p <  .01; d =  .52; 95%-CId =  .23–.81; first year psychology students vs. third year medical 
students: p < .01; d = 1.43; 95%-CId = 1.01–1.83; first year medical students vs. third year 
medical students: p < .01; d = .80; 95%-CId = .41–1.17).

Next, we considered the potential benefit of structure as a function of medical knowl-
edge (Figure 2). Although the interaction of ‘condition × group’ proved to be statistically 
non-significant (F(2, 228) = .80; p = .45; ηp

2 = .007), the magnitude of the effects of infor-
mation structuring varies systematically by the degree of medical knowledge: although 
only a negligible benefit of structured information could be observed in third year medical 
students (MS = 13.5 vs. MNS = 13.0; d = .12; 95%-CId = –.52–.74), we found a small effect 
size of information structuring in first year medical students (MS = 9.95 vs. MNS = 8.76; 
d =  .24; 95%-CId = –.17–.65), and a medium effect size in first year psychology students 
(MS = 8.12 vs. MNS = 5.71; d = .60; 95%-CId = .18–1.00), amounting to a relative increase 
of recall performance by 42%.

Medical knowledge

A Mann–Whitney U-test of differences in participants’ medical knowledge confirmed that 
the three groups had different degrees of medical knowledge: first year psychology students’ 
performance in each of the six multiple choice questions was significantly worse than that 
of third year medical students or first year medical students (Table 4). Comparison of the 
percentage of correct answers provided by the two groups of medical students (Table 3) 
shows that third year medical students performed better in four of the six questions and 
equally well in the remaining two. However, the U-test analyses showed a significant dif-
ference between these two groups only in one question (Q3; see Table 4).
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Subjective measures and additional covariates

Independent samples t-test analyses of participants’ subjective ratings showed that partic-
ipants in the structured condition rated the quality of communication significantly higher 
than did participants in the non-structured condition on all three attributes tested (overall 
as well as across the three subgroups; Table 5 and Figure 3). No differences were observed 
in the ratings of current mood (Table 5). Among first year psychology students, reported 
attention levels were significantly lower in the NS condition than in the S condition. No 
corresponding differences between the conditions were observed for first year medical stu-
dents or third year medical students (Table 5).

The ANCOVA revealed the following (Table 6): The main effect of group on the num-
ber of recalled items remained statistically significant with control for either covariate 
(current mood, attention level). The main effect of condition on the number of recalled 
items remained statistically significant with control for current mood and marginally sta-
tistically significant with control for level of attention. The interaction ‘condition × group’ 
remained statistically non-significant with control for either covariate. Thus, the main effects 

Figure 2.   number of items recalled by participants in the structured and non-structured conditions, 
separately for each group.

Table 4. Results from Mann–Whitney U-tests of differences in participants’ medical knowledge.

Note. U, Mann–Whitney U; p, p-value.
*indicate statistically significant differences between the two groups tested.

First year medical students vs. 
first year psychology students

First year medical students 
vs. third year medical 

students

First year psychology stu-
dents vs. third year medical 

students

U p U p U p
Q1 1552 <.01* 1891 .99 623 <.01*
Q2 3722 <.01* 1705 .10 1352 <.01*
Q3 2619 <.01* 1638 .02* 799 <.01*
Q4 3443 <.01* 1881 .87 1374 <.01*
Q5 2673 <.01* 1675 .18 878 <.01*
Q6 3691 <.01* 1744 .17 1373 <.01*
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Table 5. Results from t-tests of differences in Vas ratings.

Notes. s, structured group; ns, non-structured group; m, mean value on Vas; sd, standard deviation; se, standard error; t, 
t-value; df, degrees of freedom; ci, 95% confidence interval; p, p-value.

*indicate statistically significant differences between the two groups tested.

compre-
hensibility

Dialogue 
structure

Willingness 
to recom-

mend
current 
mood

Level of 
attention

overall
s m 7.94 8.45 7.07 6.17 6.19

sd 1.97 1.67 2.44 1.75 1.66
se .17 .14 .21 .15 .14

ns m 5.68 5.04 4.92 6.35 5.69
sd 2.34 2.65 2.63 1.74 1.94
se .24 .26 .27 .18 .20

t 7.76 11.50 6.43 −.78 1.12
df 186 155 232 232 232
ci 1.67–2.84 2.81–3.99 1.49–2.80 −.63–.27 .04–.97
p <.01* <.01* <.01* .44 .04*

First year 
medical 
students

s m 8.21 8.56 7.20 5.95 5.83
sd 1.84 1.77 2.34 1.69 1.62
se .24 .23 .30 .22 .21

ns m 5.93 4.99 4.76 6.14 5.60
sd 2.33 2.44 2.53 1.85 1.76
se .38 .40 .41 .30 .29

t 5.36 7.82 4.86 −.51 .65
df 95 62 95 95 95
ci 1.43–3.12 2.66–4.49 1.44–3.43 −.91–.54 −.46–.92
p <.01* <.01* <.01* .61 .52

First year 
psychology 
students

s m 8.05 8.48 7.08 6.50 6.52
sd 1.89 1.55 2.66 1.81 1.74
se .25 .20 .35 .24 .23

ns m 6.12 5.45 5.78 6.51 5.65

sd 2.24 2.74 2.56 1.77 2.07
se .35 .43 .40 .23 .32

t 4.59 6.38 2.43 −.04 2.24
df 96 58 96 96 96
ci 1.09–2.76 2.08–3.98 .24–2.37 −.74–.72 .10–1.63
p <.01* <.01* .02* .97 .03*

third year 
medical 
students

s m 6.84 8.02 6.63 5.89 6.30
sd 2.29 1.70 2.16 1.70 1.34
se .51 .38 .48 .38 .31

ns m 4.21 4.29 3.38 6.43 5.94
sd 2.13 2.36 2.29 1.46 2.05
se .49 .54 .53 .33 .47

t 3.70 5.70 4.61 −1.07 .66
df 37 37 37 37 37
ci 1.19–4.06 2.41–5.10 1.81–4.70 −1.57–0-48 −.76–1.50
p <.01* <.01* <.01* .30 .51
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‘condition’ and ‘group’ as well as their interaction ‘condition × group’ proved to be inde-
pendent from the two covariates.

Discussion

Our study suggests that information structuring can improve recall. Furthermore, we find 
a trend such that medical knowledge was associated with recall performance: the group 
with the lowest levels of medical knowledge had the strongest benefits from information 
structuring on information recall. Third, the presentation of structured information also 
resulted in higher ratings in terms of perceived structure, comprehensibility, and willingness 
to recommend the physician to others.

These results suggest that persons with little medical knowledge may benefit substantially 
from structured discharge information. In contrast, structure appears to have no or little 
benefit on recall in persons with higher medical knowledge, such as advanced medical 
students. It could be argued that existing structure in a person’s medical knowledge enables 
the receiver of information to store it more efficiently (Brod et al., 2013), even when its 
presentation lacks a clear structure.

With respect to the generalization of our findings, two points may warrant attention: 
First, among our three groups, the group of first year psychology students is likely to be 
most similar to patients’ scope of medical knowledge. Yet, our results are more likely to 
underestimate the benefit of structuring information, as the recall in patients is most likely 
lower than in university students in general. It was shown that the amount of knowledge 

Figure 3. Participants’ ratings of the comprehensibility of the physician, the structure of the dialogue, and 
willingness to recommend the physician to friends and relatives as a function of whether they viewed 
the structured or the non-structured video.

Table 6. Results from the ancoVa with main effects of condition and of group and their interaction 
condition × group; and current mood and attention level as covariates.

Note. F, F-value; df, degrees of freedom; p, p-value; ηp
2, partial eta squared.

*indicate statistically significant differences between the two conditions tested.

  Main effect condition Main effect group Interaction group × condition
current mood F 4.51 27.8 .77

df 1,227 2,227 2,227
p .035* <.01* .46
ηp

2 .019 .20 .007
level of attention F 3.25 28.6 .59

df 1,227 2, 227 2, 227
p .073 <.01* .55
ηp

2 .014 .20 .005
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about medicine is positively correlated with level of education (Akici et al., 2004; Tang et al., 
2003). Therefore, we assume that, relative to university students, patients are likely to have 
lower average levels of medical knowledge. In addition, the specific encoding circumstances 
(that is, a time of distress and possible confusion) may further impair patients’ ability to 
recall information, as is implied by studies of the detrimental impact of stress on eyewitness 
memory (Deffenbacher, Bornstein, Penrod, & McGorty, 2004). At the same time, patients 
with chronic conditions may have more pertinent medical knowledge than healthy univer-
sity students. They may therefore better be able to integrate even unstructured information 
into existing knowledge structures and categories.

The relationship between structure and subsequent recall performance has previ-
ously been studied albeit in very different circumstances (Epstein, 1967; Hannafin, 2004; 
Traupmann, 1975). Yet, our results converge with these previous findings: structure boosts 
recall in particular when no pertinent medical knowledge is accessible. This boost in recall 
would be even more noteworthy if future research found that better recall performance is 
not randomly distributed across all communicated items but in particular benefits items 
of highest significance (e.g. information on ‘red flags’, giving clear advice, when and why to 
seek immediate medical attention under given circumstances).

One limitation of our study concerns the presentation of information: To be able to 
standardize the presentations, we used video clips rather than real-life interactions. Real-
life communication offers many opportunities to tailor information and speed of delivery 
to recipients’ reactions: Subtle cues can indicate the need to slow down the presentation 
or to speed up because the recipient is more knowledgeable than the sender assumes. The 
staged interaction’s representativeness of a real situation in the ED, where stress and time 
pressure are two ubiquitous factors, and therefore the generalizability of our results may 
thus be questioned. Furthermore, one may argue that a sample of psychology students is not 
representative of the average patient newly diagnosed with coronary heart disease. This is 
hard to dispute. However, even in this highly constrained situation, we observed that par-
ticipants’ recall performance was far from perfect. In fact, even the best group recalled less 
than half of the information conveyed. Thus, even young, well-educated students, experts 
in submitting information to memory, were overtaxed. This coincidental but important 
finding, strongly suggests that the amount of information presented in clinical interactions 
has to be considered more carefully (Ackermann et al., 2015).

Future research evaluating the benefits of structure in the presentation of discharge 
information will need to focus on actual interactions between patients presenting to the 
ED and emergency physicians. Taken together, this study represents a step on the long road 
towards effective and safe discharge communication.
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