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Abstract
Introduction Low health literacy has been associated with poor health outcome and impaired use of healthcare services.
The hospital discharge letter represents a key source of medical information for patients and can be used to address the
problem of low health literacy. The aim of this project was to develop and evaluate a new, patient-directed, version of the
discharge letter.

Methods Based upon two conventional discharge letters (CDL; one surgical and one medical letter), two new, patient-
friendly discharge letters (PFDL) were designed following 5 key principles: short sentences, few abbreviations, large font
size, avoidance of technical terms and no more than 4 pages length. Medical undergraduates were randomized into two
blinded groups (CDL, PFDL) and asked to assess the assigned letter for the 3 domains structure, content and patient-
friendliness. Subsections were rated on a 6-point Likert scale (1=completely agree, 6=completely disagree), the results of
the survey were compared using the Mann-Whitney-U-Test with a p < 0.05 being the level of signi�cance.

Results In total, 74 undergraduates participated in the study. PFDL (35 participants) were rated signi�cantly better than
CDL (39 participants) regarding structure (median 1 vs. 2, p=0.005), content (1 vs. 3, p<0.001) and patient-friendliness (2
vs. 6, p<0.001). Of all 17 subsections, PFDL were rated signi�cantly better in 12 cases, and never worse than CDL.

Conclusion PFDL were rated signi�cantly better than their CDL counterparts. Medical undergraduates were considered
the ideal cohort, not being medical lays and yet unbiased regarding everyday clinical practice procedures. Further tests
evaluating the impact of the PFDL on patient comprehension and health literacy are necessary.

Introduction
High health literacy can be seen as one of the biggest assets in patients receiving healthcare, whereas low health literacy
can be pictured as a clinical risk [1]. Concomitantly, low health literacy has consistently been associated with poorer
health outcome as well as poorer use of health services, re�ected in increased hospitalisations, greater emergency care
use, lower use of mammography, lower receipt of in�uenza vaccine, poorer ability to interpret health messages and
increased mortality among seniors [2, 3]. It could be demonstrated that trust in health information strongly depends on
the individual level of health literacy: People with lower health literacy tend to use and trust sources with limited quality of
health information, such as social media, celebrity blogs, television or information provided by pharmaceutical
companies and put low trust in information from physicians. In contrast, people with high health literacy use and put
higher trust in higher-quality information provided by physicians or healthcare websites [4]. To deliver optimal service,
health care providers have to pursue a bilateral approach: on the one hand improving patients’ health literacy through
patient education and on the other hand providing information suitable to the patients’ health literacy level. The former
task needs a community-based approach [5], while the latter can be accomplished by individual healthcare providers
through face-to-face conversation or adequate presentation of medical information [6].

During hospitalisation a patient receives a variety of information from different sources – physicians, nurses, therapists
and social workers might inform the patient about diagnostic �ndings, remind of medications, give instructions for
exercises or discuss the patient’s post-discharge rehabilitation program. Ideally, a discharge letter should contain all of
this information as a take-home message for the patient. In addition, adequate presentation and quality of the
information, as well as timely delivery of the discharge letter to ensure unbroken information between hospitals, patients
and general practitioners is of utmost importance [7]. Former discharge letter interventions intended to improve
information �ow between hospitals and general practitioners [8–10]. Recently, with the evolving concept of patient-
centred communication, discharge information increasingly aims to address the patient directly, also with the help of
modern technology such as reminders sent to the patient via short message service [11–13], or letters sent electronically
thus entirely replacing the conventional paper-based transmission [14, 15]. It could be demonstrated that patient-directed
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discharge information signi�cantly improved patient understanding of the reason for hospitalisation and post-discharge
recommendations [6].

Started by the Executive Department for Quality and Risk Management at the University Hospital Graz, Austria, the aim of
the so-called “GO-SAFE” project was to develop a discharge letter that would satisfy both the needs of physicians and
patients for effective discharge communication, based upon the following key principles: The discharge letters should i)
be as short as possible, ii) be written in a simple and comprehensible way, iii) provide the next treating physician (general
practitioner/specialist) with all necessary information – i.e. no information is lost due to simplicity of formulation. In
addition, the discharge letter should comply with the standards set by ELGA (“Elektronische Gesundheitsakte” – Austrian
Electronic Health Records; established by the Austrian ministry of health in 2015 with the aim to make patients’ health
data digitally available for healthcare providers) to become an integrative part of patients’ electronic health records. The
prototype of the new discharge letter was evaluated by medical students.

Materials And Methods
Concept of the new discharge letter

Based upon two conventional discharge letters (CDL), one surgical, one medical, that were randomly selected from a
sample of 100 discharge letters from surgical and medical specialties, two new, patient-friendly discharge letters (PFDL)
were created according to the guidelines of the �nal version of the HL7 Implementation Guide for discharge letters for
ELGA [16]. According to these guidelines, a conforming discharge letter should contain a minimum of mandatory
information based upon following sub-headings:

Reason for admission

Discharge diagnosis, secondary diagnoses

Diagnostic and therapeutic measures

Recommended medication – including tradename, active substance, route of administration, prescription and
dosage

Therapy recommendations

Discharge summary

Information on possible allergies, intolerances and individual risk factors (e.g. miscellaneous implants)

Summary of diagnostic �ndings

Anamnesis (optional)

In addition, the results of a survey conducted previously among Austrian physicians were taken into consideration.
Accordingly, >95% of the survey participants considered information on diagnosis, treatment, prescription of medication,
recommendation on further treatment as well as information on control visits and follow-up appointments as compulsory
elements of an adequate discharge letter [17].

Since previous studies indicated poor comprehension of medical terms among patients and its negative impact on
compliance [18], special attention was also payed to patient-friendly formulation of the document, by complying with few
general principles, adapted from the “Guidelines for easy-to-read materials” [19]:

Use of short sentences (12-15 words)

Restrictive use of abbreviations, and if used explanation upon �rst mentioning

Whenever possible avoidance of technical terms
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Font size at least 12

No more than 4 pages

In line with the aforementioned considerations the PFDL was designed and thereafter checked for accuracy of
information and medical content and approved by four independent auditors (two clinicians, one quality manager, one
quality manager assistant).

Participants and assessed parameters

Participants were third-year medical students who were recruited from a mandatory lecture on quality and safety in
healthcare. The participants were informed about background and aim of the study, but did not know, which version of
the discharge letter (CDL or PFDL) they would ultimately be given to asses. Informed consent was obtained from all
participants prior to handing out the questionnaires. Assessed demographic parameters included gender, age and study
semester.

Questionnaire

The questionnaire was in German language and consisted of 4 subsections: i) participant information, ii) structure (3
questions), iii) content (11 questions), and iv) patient-friendliness (3 questions) of the discharge letter. Additionally, there
was an open section for personal feedback from each candidate. All questions concerning the letter could be answered
on a 6-point Likert-scale (1 = completely agree, 6 = completely disagree). A translated version of the questionnaire is
provided in Table 1.

Study design

The study was concepted as a randomized controlled participant-blind trial. After informed consent, the participants were
randomly assigned to one of the two study groups, one assessing the CDL and one the PFDL. Consequently, each
participant received one discharge letter, either surgical or medical in its CDL or PFDL form to asses. Throughout the
survey, participants were allowed to ask questions concerning the questionnaire, however not concerning the discharge
letters to preclude any observer bias. Figure 1 is a �ow chart demonstrating the study design.

Statistical Analysis

Statistical analysis was done with SPSS 24.0 for Windows (IBM Inc., Armonk, NY, USA). Total overall median scores and
median scores with interquartile ranges (IQR) of the subsections were calculated. Univariate inductive analysis comprised
the Chi²-test for dichotomous variables and Student’s T-test for continuous parameters. Mann-Whitney-U-test for
independent samples was used to compare ordinal variables between the two groups. Cohen’s d was used to calculate
effect size (ES). A d ≥ 0.2 was considered as small, a d ≥ 0.5 as moderate, and a d ≥ 0.8 was considered as large effect.
A p-value below 0.05 was considered as statistically signi�cant. The personal feedback of the participants was analysed
qualitatively. The feedback was strati�ed into positive, negative and neutral.

Results

General Demographics
Of a total of 125 candidates, 74 students completed the survey (response rate 59.2%). There were 43 (58%) female
participants, and mean age was 23.1 ±3.8 years. Seventy-one (95%) students were in their 3rd year of medical studies,
while 2 (3%) were in their 4th, and 1 (2%) in his 5th year. Thirty-nine (53%) were in the CDL, 35 (47%) in the PFDL group.
There were 38 surgical discharge letters (21 CDL, 17 PFDL) and 36 medical discharge letters (18 CDL, 18 PFDL, see
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Figure 1). There was no signi�cant difference regarding gender, age, year of medical studies or the distribution of
surgical/medical letters between the two study groups (all p > 0.05). Raw data of the survey results is provided in
additional �le 1.

Results of the survey
Overall, the PFDL group rated the discharge letters signi�cantly better than the CDL group (median [IQR]: 1 [1-2] vs. 3 [2-3],
RI = +2, p < 0.001). Separate comparison of subsections yielded similar results, which were median 1 (IQR 1-2) vs. 2 (1-2)
for section ii (structure, Cohen’s d = 0.5, p = 0.005), 1 (1-2) vs. 3 (2-3) for section iii (content, d > 0.8, p < 0.001) and 2 (1-2)
vs. 6 (5-6) for section iv (patient-friendliness, d > 0.8, p < 0.001) in the PFDL and CDL group, respectively. When questions
were analysed one by one, the PFDL group rated their letters signi�cantly better in 12 cases and never worse than the
CDL group. In questions with signi�cant difference, Cohen’s d indicated small ES in one case, moderate ES in four, and
large ES in seven cases (for detailed results see table 1).

Additionally, questions with the largest ES were identi�ed in each section. In section ii (structure), ES was greatest for
question 2.3 (“Does the content justify the length of the document?”, d = 0.74, moderate ES). In section iii (content), ES
was greatest for question 3.10 (“Is there information on possible allergies?”, d = 4.40, large ES). This is unsurprising, as
information on possible allergies was entirely missing in both original discharge letters, but was given in the new letters.
In section iv (patient-friendliness), question 4.2 (“Would the indication of the prescribed medication be comprehensible
for a medical layperson?”) had the largest ES (d = 3.23, large effect).

Subgroup analysis
The subgroup analysis revealed that students given the surgical PFDL rated their versions signi�cantly better than the
surgical CDL group in 11 cases, whereas students given the medical PFDL rated their versions signi�cantly better than
the medical CDL group in nine cases. Section by section, participants with the surgical PFDL rated their letters
signi�cantly better than the surgical CDL group in all sections (ii: p = 0.005, d = 0.89; iii: p = 0.006, d = 1.01; iv: p < 0.001, d
= 2.53) and overall (p < 0.001, d = 1.24), whereas the medical PFDL group rated their letters signi�cantly better than the
medical CDL group overall (p < 0.001, d = 1.50) and in sections iii (content, p < 0.001, d = 1.50) and iv (patient-
friendliness, p < 0.001, d = 3.14), however not in section ii (structure, p = 0.988, d = 0.09) for detailed results see Table 2).

There was no signi�cant difference regarding mean age, gender or year of study between the PFDL and CDL groups
within the surgical and medical subgroup. Furthermore, there were also no signi�cant differences between the surgical
and medical subgroups regarding demographic parameters (see Table 3).

Results of open-answer question

CDL
In the CDL group, 9 of 39 participants (23%) gave written feedback concerning the properties of the discharge letters.
Thereof feedback was positive in 1 case, neutral in 1 and negative in 7 cases. Thorough analysis of the given answers
revealed that the liberal use of abbreviations was a major concern and cause for negative feedback in 5 cases. For
instance, one candidate wrote the following:

“Personally, I believe that the term NSAID should be avoided in referral letters. Lays do not know what that is, while over-
the-counter medications [e.g. NSAIDs] can be found in almost any household. …”
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In that case the term NSAID was used when informing a patient with liver cirrhosis and upper gastrointestinal bleeding,
that the intake of NSAIDs should be avoided in future. Another participant wrote:

“Abbreviations in the list of diagnoses are o.k., however, when abbreviations are used, they should at least be explained in
the text.”

The basic tenor seemed to be that the letters contained much unnecessary and too little necessary information to foster
the patient’s comprehension, using too many technical terms and abbreviations, or, according to 2 further comments:

“Therapy recommendations are missing – even if e.g. no drugs were prescribed, this should be mentioned in the
discharge letter. …”

“The letter is written as to meet the general practitioner’s needs, but is not su�ciently extrapolated to be understood by
lays.”

The only positive feedback stated that the structure was good and the discharge letter very detailed.

PFDL
In the PFDL group, 11 of 35 participants (31%) gave written feedback. Feedback was considered positive in 6 cases,
neutral in 2 and negative in 3 cases. Among the positive feedback, three main categories could be identi�ed: structure of
the discharge letter, explanation of technical terms and the new list for drug prescriptions. The following statements may
serve as examples for each of these categories (some statements referred to 2 or all 3 of them):

Structure/explanation of technical terms/drug prescriptions:

“Good structure, and it is very positive that at there is a simple explanation for lays at the end of each paragraph. Very
positive also the additional information on medication.”

Drug prescriptions:

“I believe that the discharge letter is good. Especially the table with the medication is very helpful and I have never seen
anything alike before.”

Explanation of technical terms:

“Through information in brackets in ‘non-medical language’ very well understandable for lays.”

Neutral feedback included both positive and negative issues. For example, one participant raised the concern that
relevant information could get lost through simpli�ed language, while nevertheless deeming the discharge letter as a
whole very patient-friendly:

“To me, not all of the [technical] terms were explained in a comprehensible way. For instance, ‘post-ethylic liver cirrhosis
Child B 7 points’ – given the circumstance that this is the main diagnosis, the provided explanation [status post upper
gastrointestinal bleeding] might be a little poor. Otherwise, I believe that the discharge letter is very patient-friendly,
especially because further necessary treatments are explained in detail.”

Of the three negative feedbacks, one found additional information on the immediate impact of certain diagnoses on the
patient’s everyday life (e.g. splenomegaly) lacking, one suggested more background information on prescribed drugs and
one raised concern about whether the new discharge letter would be feasible in clinical practice.
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Discussion
In the present study we prospectively compared 2 newly designed PFDL (one surgical, one medical) to 2 CDL (one
surgical, one medical) taken from current clinical practice by means of a questionnaire study done with 3rd-year medical
undergraduates. Overall, the PFDL were rated signi�cantly more positive and received better feedback than the CDL,
regardless of specialty (surgical/medical).

In line with the awareness that health literacy is one of the most important assets in patient-centred health care [20], and
considering the fact that discharge letters in their traditional form can pose a hindrance in effective and e�cient
communication between patients and healthcare providers [6, 21, 22], the aim of this so-called “Go-SAFE” project was –
inter alia – to develop a PFDL to be ultimately used in clinical practice. Thereby, the new letter should satisfy some
general principles of patient-centred communication: short sentences, few abbreviations (explained upon use), few
technical terms, adequate font size (12 pts.) and at most 4 pages. At the same time the letter should also comply with
ELGA-standards – this in order to become an integrative part of the electronic health records in Austria. In this respect the
present study was more or less a proof of principal, i.e. an objective assessment of whether a newly designed letter would
improve information �ow in the eyes of unbiased (since not involved into daily medical practice), and yet reasonable
candidates from a medical perspective.

Overall, the PFDL were rated signi�cantly better than their original counterparts. In the “structure” section, participants
presented the new letters were signi�cantly more pleased with the layout as well as the content relative to the document
size. However, the rating of the actual structure of the document, i.e. the sequence of headings and sub-headings did not
differ signi�cantly from that of original letters, despite extensive changes had been made there – this might indicate that
the sequence of information is irrelevant as long as it is provided in comprehensible manner. The biggest effects were
observed in the “content” section: Firstly, abbreviations were explained and clear to the participants signi�cantly more
often. The potential danger of miscommunication evolving from medical abbreviations has been investigated by Shilo
and Shilo, who found that medical and orthopaedic senior physicians were unfamiliar with the meaning of 14% and 25%,
of medical abbreviations, respectively, used in discharge letters of junior colleagues [23, 24]. Furthermore, the new letters
were considered to be written in a signi�cantly more comprehensible way, provide signi�cantly more precise information
on therapeutic steps taken as well as goals of rehabilitation and recommended medication and were more often seen to
provide contact details of treating physicians and/or therapists. Although this information was at least partially provided
in CDL, it seems as if already the new arrangement of information helped to attract the reader’s attention and make it
instantly visible. All 3 subsections of the section “patient-friendliness” – the main objective of the study – were rated
signi�cantly better by the PFDL group. More speci�cally, PFDL participants considered it more likely that laypersons
would be able to understand the content of the letter, understand the indications for their medication and would easily be
able to deduce all necessary information on post-discharge therapies from the document. According to a study by
Albrecht et al., prevalence of non-comprehension of discharge instructions was as high as 27% for medication, 48% for
exercise plans and 50% for dietary instructions [25]. Non-comprehension has furthermore been associated with high
complexity of information besides low health literacy [26]. Since 3rd-year undergraduates judged the PFDL easier to
understand it can be assumed that the applied measures helped to effectively decrease complexity of discharge
instructions.

Qualitative analysis of the written feedback further con�rmed the results obtained from the questionnaire. For example,
while the CDL group criticised the liberate use of abbreviations, the PFDL group appraised the restrictive use of
abbreviations and their immediate explanation extremely positive. Furthermore, the written feedback provided important
insights into key aspects a medical layperson might expect from a discharge letter. It was immediately noticed when
information on medication or post-discharge measures was not provided, whereas the presence of this information was
the cause for positive feedback several times. It has been shown that more than 80% of patients feel they receive much
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irrelevant and too little immediately relevant information upon discharge [27]. Therefore, it is important to keep in mind
that a discharge letter should contain very practical information on what to DO and, more importantly, what NOT TO DO
– and even if no further diagnostic or therapeutic steps are necessary this should be clari�ed.

Limitations
Since the study cohort consisted of medical undergraduates, it would be premature trying to translate the results directly
to clinical practice. However, the study served as a proof-of-principle and pointed out some important issues to keep an
eye on when re-thinking the concept of the conventional discharge letter.

Conclusions
Compared to original counterparts used in clinical practice, the patient-friendly discharge letter achieved better
acceptance and more positive feedback among medical undergraduates. These results can primarily be attributed to
changes in document structure (less abbreviations, explanation of medical technical terms, bigger font size), content
(clear post-discharge instructions) and improved patient-friendliness. Further studies concerning the impact of these
measures on comprehension of discharge information among medical lays and patients are needed.

List Of Abbreviations
CDL = conventional discharge letter

ELGA = “Elektronische Gesundheitsakete” – Austrian Electronic Health Records

ES = effect size

IQR = interquartile range

IRB = institutional review board

PFDL = patient-friendly discharge letter
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Tables
Table 1: Questionnaire (translated from German). CDL = conventional discharge letter, PFDL = patient-friendly discharge
letter. Section i) included only questions on demographic data and is not shown. ES = effect size (Cohen’s d), * = small
effect (d > 0.2), ** = moderate effect (d > 0.5), *** = large effect (d > 0.8). Values are given in medians (interquartile range,
IQR), signi�cant p-values in bold.
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Questions (translated from German) CDL PFDL ES (d) p-
value

Section i, (demographic data, not shown)

 

       

Section ii, structure – overall

 

2
(1-
2)

1 (1-
2)

0.50** 0.005

2.1 Is the layout clear?

 

2
(1-
2)

1 (1-
2)

0.51** 0.042

2.2 Is the structure comprehensible?

 

2
(1-
2)

1 (1-
2)

0.11 0.545

2.3 Does the content justify the length of the document?

 

2
(1-
3)

1 (1-
2)

0.74** 0.001

Section iii, content – overall

 

3
(2-
3)

1 (1-
2)

1.26*** <0.001

3.1 Are the used abbreviations clear?

 

3
(2-
4)

2 (1-
4)

0.24* 0.216

3.2 Are abbreviations explained?

 

6
(5-
6)

2 (1-
4)

2.13*** <0.001

3.3 Is the referral letter phrased in a comprehensible way?

 

2
(1-
3)

1 (1-
2)

0.43* 0.006

3.4 Is the chronological sequence of events during hospital stay presented in a
conclusive manner?

2
(1-
3)

2 (1-
2)

0.42* 0.130

3.5 Are main and secondary diagnoses clearly evident?

 

1
(1-
2)

1 (1-
1)

0.35* 0.278

3.6 Are the reasons for the therapeutic approach during hospital stay
comprehensible?

2
(1-
3)

1.5
(1-3)

0.43* 0.090

3.7 Are therapy recommendations and goals of rehabilitation clear?

 

2
(1-
5)

1 (1-
2)

0.69** 0.004

3.8 Are the therapeutic steps taken described in detail and comprehensible? 2
(1-
4)

2 (1-
2)

0.72** 0.008

3.9 Is the recommended medication described in detail, including trade name,
active ingredient, dosage and route of administration?

2
(1-
4)

1 (1-
1)

1.01*** <0.001

3.10 Is there information concerning possible allergies?

 

6
(6-
6)

1 (1-
1)

4.40*** <0.001
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3.11 Is contact information of a doctor provided for possible queries? 3
(1-
5)

1 (1-
2)

1.00*** <0.001

Section iv, patient-friendliness – overall

 

6
(5-
6)

2 (1-
2)

2.72*** <0.001

4.1 Would a medical layperson be able to understand the content of the referral
letter?

6
(5-
6)

3 (2-
4)

1.94*** <0.001

4.2 Would the indication of the prescribed medication be comprehensible for a
medical layperson?

6
(5-
6)

1 (1-
2)

3.23*** <0.001

4.3 Would a medical layperson be able to deduce necessary further diagnostic
or therapeutic measures from the referral letter?

4
(2-
5)

1 (1-
2)

1.31*** <0.001

Overall score

 

3
(2-
3)

1 (1-
2)

1.38*** <0.001

Table 2: Results of the subgroup analysis for surgical and medical discharge letters, comparison between CDL and PFDL.
Section 1 was demographic data and is not shown, ES = effect size (Cohen’s d), * = small effect (d ≥ 0.2), ** = moderate
effect (d ≥ 0.5), *** = large effect (d ≥ 0.8). Values are given in medians (IQR), signi�cant p-values in bold.
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  Surgical Medical

Questions CDL PFDL ES (d) p-
value

CDL PFDL ES (d) p-
value

Section i, (demographic data, not
shown)

               

Section ii, structure – overall 2 (2-
2.5)

1 (1-
2)

0.89*** 0.005 1 (1-
2)

1 (1-
2)

0.09 0.988

2.1 Is the layout clear? 2
(1.5-
3)

1 (1-
1.75)

0.99*** 0.004 1 (1-
2)

1.5
(1-2)

0.15 0.719

2.2 Is the structure comprehensible? 2 (2-
2)

1 (1-
2)

0.71** 0.039 1 (1-
2)

1 (1-
3)

0.63** 0.214

2.3 Does the content justify the length of
the document?

2 (1-
3)

1 (1-
2)

0.49* 0.152 2 (1-
3)

1 (1-
1)

1.04*** 0.004

Section iii, content – overall 2 (2-
3)

1 (1-
2)

1.01*** 0.006 3
(1.75-
4)

1 (1-
2)

1.50*** <0.001

3.1 Are the used abbreviations clear? 2 (1-
3.5)

3 (2-
5)

0.30* 0.352 3
(2.75-
5)

2 (1-
2)

0.92*** 0.003

3.2 Are abbreviations explained? 6 (5-
6)

2 (1-
4)

1.52*** <0.001 6 (6-
6)

1.5
(1-3)

3.06*** <0.001

3.3 Is the referral letter phrased in a
comprehensible way?

2 (2-
3)

1 (1-
3)

0.17 0.170 2 (1-
3)

1 (1-
2)

0.76** 0.051

3.4 Is the chronological sequence of
events during hospital stay presented in
a conclusive manner?

2
(1.5-
3.5)

2 (1-
3)

0.43* 0.308 2 (1-
3)

1.5
(1-2)

0.38* 0.424

3.5 Are main and secondary diagnoses
clearly evident?

1 (1-
1)

1 (1-
1)

0.02 0.885 1 (1-
3)

1 (1-
1)

0.70** 0.171

3.6 Are the reasons for the therapeutic
approach during hospital stay
comprehensible?

2 (1-
3)

2 (1-
3)

0.49* 0.280 2 (1-
3.25)

1 (1-
2.25)

0.40* 0.279

3.7 Are therapy recommendations and
goals of rehabilitation clear?

2 (1-
3.5)

1 (1-
1)

0.98*** 0.006 3 (1-
5)

1.5
(1-3)

0.55** 0.161

3.8 Are the therapeutic steps taken
described in detail and comprehensible?

2
(1.5-
3.5)

1 (1-
2)

0.71** 0.036 2.5
(1-
4.25)

2 (1-
3)

0.73** 0.118

3.9 Is the recommended medication
described in detail, including trade
name, active ingredient, dosage and
route of administration?

1 (1-
4.5)

1 (1-
1)

0.85*** 0.026 2.5
(1.75-
4)

1 (1-
1)

1.22*** 0.001

3.10 Is there information concerning
possible allergies?

6 (5-
6)

1 (1-
1)

4.60*** <0.001 6 (6-
6)

1 (1-
1)

4.07*** <0.001

3.11 Is contact information of a doctor
provided for possible queries?

2 (1-
4)

1 (1-
2)

0.72** 0.030 4
(1.5-
6)

1 (1-
1)

1.30*** 0.001

Section iv, patient-friendliness – overall 5 (4-
6)

2 (1-
2)

2.53*** <0.001 6 (5-
6)

2 (1-
3)

3.14*** <0.001
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4.1 Would a medical layperson be able
to understand the content of the referral
letter?

6 (5-
6)

2 (2-
4)

1.69*** <0.001 6 (5-
6)

3 (2-
4)

2.19*** <0.001

4.2 Would the indication of the
prescribed medication be
comprehensible for a medical
layperson?

6
(4.5-
6)

1 (1-
2)

2.82*** <0.001 6
(5.75-
6)

2 (1-
2.25)

4.18*** <0.001

4.3 Would a medical layperson be able
to deduce necessary further diagnostic
or therapeutic measures from the
referral letter?

3
(2.5-
5)

2 (1-
2)

1.52*** <0.001 4 (2-
5.25)

1 (1-
2.25)

1.18*** 0.001

Overall 2 (2-
3)

1 (1-
2)

1.24*** <0.001 3 (2-
4)

1 (1-
2)

1.50*** <0.001

Table 3: Subgroup analysis of demographic data.

Parameter Surgical
CDL

Surgical
PFDL

p-
value

Medical
CDL

Medical
PFDL

p-
value

Surgical
CDL+PFDL

Medical
CDL+PFDL

p-
value

Age, mean
(±SD)

22.7
(±1.7)

22.3
(±0.9)

0.382 23.7
(±7.0)

23.6
(±2.2)

0.940 22.5 (±1.4) 23.7 (±5.2) 0.213

Female
gender, n
(%)

10
(48%)

12 (71%) 0.154 11
(61%)

10
(56%)

0.735 22 (58%) 21 (58%) 0.970

Year of
study, n (%)

    0.112     0.324     0.583

3rd year 21
(100%)

15 (88%)   18
(100%)

17
(94%)

  36 (94%) 35 (97%)  

4th year - 1 (6%)   - 1 (6%)   1 (3%) 1 (3%)  

5th year - 1 (6%)   - -   1 (3%) -  

Figures
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Figure 1

Flow chart showing the study design and general results. PFDL were designed based upon CDL (one surgical, one
medical) and a questionnaire was developed. Medical undergraduates were given the letters to rate them for structure,
content and patient-friendliness. Of note, each undergraduate received only one letter, either surgical or medical in its
PFDL or CDL form.
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