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B ABSTRACT

B ZUSAMMENFASSUNG

Since 2009, the readability guideline has recommended the use
of a landscape layout in package leaflets of medicines. However,
no evidence-based research exists to support this specification.
The readability test study provided in this article investigated
the readability of landscape format in comparison to other
formats.

The optimised package leaflets texts of 3 different medicines
were each printed using identical layout and design, and in each
of the following 4 formats - landscape, portrait (once single-
column and once 2 columns per page) and booklet. In addition,
2 package leaflets with similar text available on the German
market in 2005 were investigated — whereby one used landscape
and the other portrait format. Each package leaflet was inves-
tigated using the written readability test method, consisting of a
questionnaire containing 25 questions relating to the package
leaflets’ contents. The 234 participants significantly located and
understood more information, required less time to find the
25 requested contents and had better opinions about the op-
timised package leaflets in comparison to both leaflets available
on the German market (p < 0.001). However, no significant
advantage or disadvantage presented for any one of the 4 in-
vestigated formats was found.

This finding negates the readability guideline’s stated preference
for the landscape format. As such, it is requested that the
European Commission deletes this unqualified recommenda-
tion as soon as possible, as other formats, like portrait format,
are similarly appropriate for use in package leaflets.
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Querformat versus Hochformat in Packungsbeilagen —
Welches Format ist besser geeignet entsprechend der
Lesbarkeitstestergebnisse der PAINT3-Studie?

Seit 2009 empfiehlt die Readability Guideline den Gebrauch des
Querformats in Packungsbeilagen von Arzneimitteln. Jedoch
existiert keine evidenzbasierte Untersuchung, die diese Vorgabe
unterstiitzt. Die Lesbarkeitsteststudie dieses Artikels unter-
suchte die Lesbarkeit des Querformats im Vergleich zu anderen
Formaten.

Die optimierten Texte der Packungsbeilagen dreier verschie-
dener Arzneimittel wurden jeweils in identischem Layout und
Design und in den folgenden 4 Formaten gedruckt: Querformat,
Hochformat (ein- und zweispaltig) und Booklet. Zusétzlich
wurden 2 Packungsbeilagen mit dhnlichem Text untersucht, die
im Jahr 2005 auf dem deutschen Arzneimittelmarkt verfiigbar
waren, wobei eine das Querformat und die andere das Hoch-
format nutzte. Jede Packungsbeilage wurde im schriftlichen
Lesbarkeitstest mit einem Fragebogen gepriift, der 25 Fragen
zum Inhalt der Packungsbeilagen enthielt. Die 234 Teilnehmer
hatten signifikant mehr Informationen gefunden und verstan-
den, bendtigten weniger Zeit die 25 erfragten Inhalte zu finden
und hatten eine bessere Meinung bei den optimierten Pa-
ckungsbeilagen im Vergleich zu beiden Versionen verfiigbar auf
dem deutschen Arzneimittelmarkt (p < 0,001). Jedoch bestan-
den keine signifikanten Vor- oder Nachteile zwischen den

4 untersuchten Formaten.

Dieses Resultat disqualifiziert die in der Readability Guideline
aufgefiihrte Préferenz des Querformats. Deshalb wird die Eu-
ropdische Kommission gebeten, diese unqualifizierte Empfeh-
lung so zeitnah wie moglich zu entfernen, weil andere Formate
wie das Hochformat &hnlich gut fiir Packungsbeilagen geeignet
sind.

1. Introduction

Within the European Union, package leaflets are the most
frequently used resource for patient information concern-
ing medicines - given that they are included with every
medicine package. Article 59(3) of Directive 2001/83/EC
demands that package leaflets shall be “...Jegible, clear and

Fuchs et al. « Landscape Versus Portrait Format 1

Jaysygnd ayy jo uoissiwuad yum asn o4 | sabejiap sap Bunbiwyauan JaydIjpunaly W Bunpusmiap Inz



Wissenschaft und Technik

Originale

Zur Verwendung mit freundlicher Genehmigung des Verlages / For use with permission of the publisher

easy to use.” [1]. To ensure this aim, article 65(c) of the
quoted directive mandates the European Commission to
“..draw up and publish detailed guidance concerning in
particular... the legibility of particulars on the labelling
and package leaflet” — the so called readability guideline.
Section A of the readability guideline, last updated in
2009, provides recommendations for package leaflets; re-
lating particularly to the type size and font, design and
layout, headings, print colour, syntax, style of writing,
paper, use of symbols and pictograms, but also with re-
gard to the QRD template. In the last paragraph of the
layout and design section, the readability guideline rec-
ommends: “Consideration should be given to using a land-
scape layout which can be helpful to patients” [2]. No ra-
tionale is provided for this recommendation. In 2005,
WIDO - the scientific institute of the German health
insurer AOK - proposed the use of the landscape format
with its model package leaflet, again without providing
any evidence for this decision [3].

Any general favouritism for landscape format can
only be acceptable if every package leaflet with a mini-
mum of 1 mm greater width than height outperforms a
portrait or quadratic format equivalent. This also in-
cludes extremely wide landscape formats, such as 1 m
or more and just a few centimetres high. Taking a logical
perspective, the benign acceptance of the superiority of
the landscape format is unrealistic and impossible to
justify — therein calling its virtuous position into serious
question.

Beil et al. used a readability test to investigate 2 pack-
age leaflets in landscape format and the other in portrait,
with 20 participants each. No significant differences in
locatability and comprehensibility were found across the
3 investigated leaflets, even though one of the landscape
formats used 11pt font size, with both remaining versions
presented in 8pt. In response to the question “Which of
the leaflets would you prefer?” under simultaneous pre-
sentation of all 3 leaflets, 48 of the 60 participants fa-
voured the landscape format; almost mirroring the pro-
portion of both formats used - 2/3 landscape versus 1/3
portrait — which can be additionally explained by the
larger font size used in one landscape package leaflet
[4]. Thus, this outcome cannot be used as evidence to
promote the benefits of landscape over portrait format in
package leaflets.

In the year 2000, Hartley and Johnson published their
readability test study of the landscape and portrait format
involving 20 householders. They found that: “Both of the
leaflet designs were equally effective in conveying their in-
formation. There was no difference between the accuracy of
information retrieval and between the times taken to find
the information, and the preferences for the different designs
were equally divided” [5].

An intensive search has failed to yield any other reli-
able published research relating to the question of which
package leaflet format — landscape or portrait — is more
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appropriate for patients. Regardless of the poor data
situation, the prevalence of the use of landscape format
has become more and more propagandised - probably as
a result of the recommendation in the readability guide-
line.

This lack of research has prompted the authors to
publish the results of their PAINT3 study which, amongst
many other areas, deals with the question of which pack-
age leaflet format is most appropriate when using pack-
age leaflets.

2. Materials and Methods

All 271 package leaflets used in the PAINT2 study - a random selection
of all package leaflets available in the year 2005 in the German market
[6] — were tested for readability in the PAINT3 study. In addition,
24 model package leaflets of 3 widely used medicines (repaglinide,
enalapril, insulin - in total 8 model package leaflets per medicine)
were developed for the PAINT3 study using a set of 152 quality criteria
[7]. With the aim of assessing the appropriateness of different formats,
half of the model package leaflets were printed in the following 4 differ-
ent formats - each using 9pt font size in non-heading texts:

1. landscape format using 5 columns on each of the 2 pages (width:

297 mm, height: 210 mm)

2. portrait format using 2 columns on each of the 2 pages (width:

173 mm, height: 240-252 mm)

3. portrait format using one column on each of the 2 pages (width:

173 mm, height: 340-403 mm)

4. booklet (width: 95 mm, height: 50 mm, 20 or 24 pages)

Within each group of the 3 medicines, the model package leaflets used
identical wording and design (printed in colour on light yellow paper).
As a result the only difference in the model package leaflets within each
of the 3 medicine groups was the different format used to ensure com-
parability of the results between the formats (Fig. 1).

All PAINT? study and model package leaflets (in total: 295) were
investigated between September 2008 and May 2009 using the written
readability test - also known as ‘self-completion method’ - as this
method is accepted within the European Union and eliminates the
external negative influences which may occur in the Australian face-
to-face interview [8]. The questionnaire from the PAINTI study was
used (one per medicine), in which the number of questions relating
to the package leaflets’ key contents was increased from 15 to 25,
with 18 additional statements covering participants’ opinions of the
package leaflets to extract more data [7].

The participants were recruited in various public facilities — such as
community centres - in Jena and Weimar (Germany). Each one tested
just one package leaflet in German, using only the written instructions
provided in the questionnaire, under one tester’s supervision. In accor-
dance with predefined criteria, a minimum of 15 people must be re-
cruited per package leaflet version, healthcare professionals excluded.

All data retrieved was coded and inserted into a SPSS 16.0 statistic
program table via double data input for checking. Percentages of in-
formation found and correctly comprehended, as well as medians of the
time required to locate the 25 key messages, were calculated per pack-
age leaflet.

The 5 point scale listed in Table 1 was used to calculate medians for
each of the 18 participants’ assessments relating to the package leaflets’
comprehensibility, legibility, complexity of information, clarity and
structure, as well as their trust in the relevant medicine.
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Figure 1: Examples of a model package leaflet investigated in the PAINT3 study, using the portrait format with 2
columns and the landscape format (Source: all figures and tables were made by the authors/PAINT-Consult®).

M Table 1

Comparison of the locatability, comprehensibility and participants” opinions, itemised according to the

package leaflet format used.

Format Active substance

Results to 25 content questions

Average of 18

Percentage under-
stood of found
information (%)

Percentage of
found informa-
tion (%)

Time to locate 25 staﬁments

pieces of informa- :'ee: ngt par-

tion (calculated ‘cipan S*
opinions

median; min)

Average age
of partici-
pants
(years)

Number of
partici-
pants

(n)

Model package leaflets, coloured

landscape, repaglinide 912 92.8 190 1.7 39 16

5 columns :

(see Fig. 1) enalapril 894 90.0 20.0 19 34 19
insulin 89.8 91.0 19.3 1.8 33 17

portrait, 2 col- | repaglinide

93.0 95.8

154 1.7

33

17

mn .
umns (see enalapril

934 96.8

18.5 20

33

16

Fig. 1)
insulin

89.8 92.7

25.0 20

39

17

portrait, 1 col- | repaglinide

94.5 97.3

19.0 1.7

41

16

umn enalapril

872 89.3

17.0 2.0

40

16

insulin

88.1 92.2

194 1.8

39

17

booklet repaglinide

94.2 96.8

153 1.7

26

16

enalapril

915 915

18.0 1.8

33

17

insulin

88.9 93.3

204 17

36

16

Package leaflets available on the

German market in 2005, black print

on white paper

landscape,
2 columns

sulpiride 50 mg

82.6 874

26.8 27

31

18

portrait, 1 col-
umn

sulpiride 200 mg

79.6 90.5

275 2.8

34

16

Word count of package leaflets: repaglinide (682 words), enalapril (849 words), insulin (835 words), sulpiride 50 mg (1953 words, last updated:

January 2001), sulpiride 200 mg (2060 words, last updated: June 1999).
*Code of participants’ opinions: “yes” = 1, “mostly yes™ = 2, “other” = 3, “mostly no” = 4 and “no” = 5, whereby “yes” was the preferred answer.
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The Kruskal-Wallis H test was used as a global test to calculate
significant differences between the 4 formats provided in Table 1 of the
model package leaflets, within each group of the 3 medicines. The
Mann-Whitney U test was used to assess whether significant differences
exist between 2 single package leaflets.

3. Results

In total, 5091 people aged between 11 and 93 years par-
ticipated in the PAINT3 study (average age: 37 years). The
most important result of the PAINT3 study was that the
volume of text of package leaflets exerted the highest
influence on the usability of this patient information;
such that increasing the number of words in package
leaflets significantly increases the time to locate informa-
tion, reduces the comprehensibility, motivation to read
the provided contents and trust in using the medicines
(p < 0.001, Spearman’s rank correlation). This major in-
fluence of the volume of text and that of other factors
inhibits a comparison of readability test results of all
package leaflets using landscape format against those in
portrait format, as package leaflets using landscape for-
mat available on the German market in 2005 were — with
an average of 1689 words - significantly shorter than
those using portrait format (2125 words, p = 0.003
[Mann-Whitney U test]).

Therefore, the assessment of the PAINT3 study read-
ability test results relating to the appropriateness of the
format used focused on the one hand on the 3 quartets of
model package leaflets mentioned in the “Materials and
Methods” section and Table 1. On the other hand, the
group of 271 package leaflets available on the German
market in 2005 was investigated in relation to very similar
texts — printed once in landscape format and once in
portrait format. In the latter case, only one pair could
be found which applied to 2 sulpiride package leaflets
(Table 1).

Table 2 provides the demographic data of participants
in the PAINT3 study who used a model package leaflet
with one of the 4 formats mentioned in the Materials and
Methods section of this article, or one of both sulpiride
package leaflets available on the German market. Both
groups showed similar characteristics. However, the
group of participants that tested one of the model pack-
age leaflets achieved, in each of the following 4 parame-
ters, significantly better results than the group using a
sulpiride package leaflet (p < 0.001, Mann-Whitney U test;
Table 1):

e percentage of located information

e percentage of understood information

e time required to locate the 25 pieces of information
requested

e participants’ opinions of the tested package leaflets

The testing of the results between the 4 package leaflet

formats provided in Table 1, within the group of repagli-
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nide model package leaflets, showed no significant differ-
ences in the percentages of located and understood in-
formation, the time required to find 25 information and
participants’ opinions of the package leaflets. Also within
these parameters, no significant differences were found
between the tested formats in the group of enalapril and
insulin model package leaflets, as well as between both
sulpiride package leaflets.

4. Discussion

The PAINT3 study results show that the format - land-
scape or portrait — has no significant influence on the
readability and usability of package leaflets. This was
found to be the case in short package leaflets — according
to the results of the investigated model package leaflets —
and in longer versions, as illustrated with both sulpiride
package leaflets. That landscape and portrait formats are
equally effective in short package leaflets is confirmed by
the results of Hartley and Johnson, mentioned already in
the introductory section of this article. They investigated
both formats using the 148 x 210 mm paper size and
approximately 12pt font size [5]. The study of Beil et al.,
based on a morphine package leaflet text containing 2449
words, confirms the authors’ findings concerning longer
versions [4].

Within each group of the 3 medicines with a model
package leaflet, the readability test results provided in
Table 1 are consistent. This applies also to both sulpiride
versions. The slightly higher locatability time in the case
of the insulin package leaflet with 2 columns and portrait
format can be assessed as an outlier, as it did not display
any significant disadvantage in comparison to other for-
mats. Such eventualities were factored into the decision
taken prior to the study to calculate a median rather than
a mean. The median calculation minimises the influence
of extreme levels precipitated by test participants who
have difficulty using texts. It has been the authors’ expe-
rience in extensive readability testing that those persons
usually require more time.

The booklet showed similarly good results to other
investigated formats. However, these cannot be trans-
ferred to longer versions and no reliable readability test
research on booklets with long texts has been found.
Furthermore, when opening a booklet the reader sees
only 2 pages; which, in the case of 20 pages, constitutes
10 % of the text — as compared to 50 % in package leaflets
with 2 pages. The results suggest that this is not a dis-
advantage in the case of short texts. However, package
leaflets have on average over 2000 words [6, 9] and the
percentage of text visible to users on 2 pages reduces
concomitantly as more booklet pages are required.

It cannot be excluded that significant differences
might occur if the number of participants per package
leaflet were greatly increased in comparison to those in-
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Bl Table 2

Characterisation of participants considered for the format investigations of the package leaflet readability

Lest.
Participants’ characteristics Participants who tested
model package leaflets sulpiride package leaflets
Participants n = 200 n =34
Age 13-79 years 17-66 years
Average age 36 years 32 years
Gender Female 585 % 618 %
Male 415 % 382 %
Residence Germany 100 % 100 %
Mother language German 924 % 87.5%
Other than German 76 % 125 %
Education 8" class 10.6 % 88 %
10" class 296 % 324 %
A-level 337 % 382 %
Technical college 121 % 59 %
University 14.1 % 147 %
Number of medicines used daily No drugs 528 % 50.0 %
1 drug 231% 294 %
2 drugs 131 % 11.8 %
3-4 drugs 8.0 % 29 %
5-7 drugs 2.0 % 29 %
8-10 drugs 1.0 % -
more than 10 drugs - 29 %
Use of medicines with indication similar to | yes 87 % 30%
tested package leaflet o 913 % 970 %
Average time of reading per day < 0.5 hours 19.0 % 182 %
1 hour 33.0 % 30.3 %
more than 1-2 hours 26.5 % 273 %
3-4 hours 155 % 182 %
5-7 hours 55 % -
more than 7 hours 05 % 61%
Frequency of hearing, watching and read- | none 29.6 % 333 %
ing medical reports 1 per week 332% 545 %
2 per week 199 % 121 %
3-4 per week 112 % -
5-7 per week 6.1% -

cluded in this study and the quoted research. Nonethe-
less, this would not change the finding that a general
preference for landscape format in package leaflets is
unfounded.

More notable is the fact that the results point to other
factors — particularly using shorter texts and a systematic
optimisation - as significantly more important for im-

Pharm. Ind. 78, Nr. 8, 1178-1184 (2016)
© ECV « Editio Cantor Verlag, Aulendorf (Germany)

proving the readability of package leaflets. In this context,
line length also merits to be mentioned as an important
factor in selecting an appropriate format, as this signifi-
cantly influences the legibility. The DIN1450 norm rec-
ommends a line length of up to 80 characters per line
(including spaces), whereby larger font sizes require long-
er lines than small fonts [10, 11]. Tinker and Paterson

Fuchs et al. « Landscape Versus Portrait Format 5

Jaysygnd ayy jo uoissiwuad yum asn o4 | sabejiap sap Bunbiwyauan JaydIjpunaly W Bunpusmiap Inz



Wissenschaft und Technik

Originale

Zur Verwendung mit freundlicher Genehmigung des Verlages / For use with permission of the publisher

Ml Table 3

Comparison of averages of the PAINT2 study package leaflets itemised per format used [14] (The PAINT2
study analysed a representative selection of 271 package leaflets of all versions available in 2005 on the
German market [6]. The levels of the single booklet, one multilingual and 4 quadratic package leaflets are
not provided in this table due to their low number of cases).

Portrait format (n = 204) Landscape format (n = 61)
1 column 2 columns 3 columns 1 column 2 columns 3 columns 4 columns 5-14 col-
umns

Number of package 77 122 5 5 18 14 10 14
leaflets
Number of characters | 10995 17440 19091 4765 7537 12479 12359 18691
per package leaflet”
Characters per 1186 1616 1448 878 1237 1476 1350 1063
100 cm? surface® )
Line height (mm) 2.86 2.74 2.95 3.00 2.75 2.84 2.88 3.24
Font size (mm)” 242 233 2.53 247 2.39 2.36 2.32 267
Line length (mm) 108 68 64 107 88 75 70 61
Characters per line 101 59 49 111 82 73 61 50
Number of hyphena- | 12 40 42 8 26 20 41
tions per 1000 words
Number of column 06 2.1 34 2.1 33 37 74
and page breaks in
sections and para-
graphs

UThe number of characters does not include space. 1000 characters equate to, on average, 141 words.
PBlank areas at the end of package leaflets were excluded before the calculation.

“Font size measured from ascender to descender line.

investigated a text in 10pt font size printed in 7 line
lengths (59, 80, 97, 114, 152, 168 and 186 mm), with 80 stu-
dents per length. Participants with 80 mm line length had
the highest speed of reading; therefore, both authors rec-
ommended a line length between 75 and 90 mm when
using 10pt font size [12]. Using 9pt font size printed in
5 different line lengths and testing with 2000 students,
both authors recommended a line length between 67 and
101 mm for 9pt font size and 1 to 2pt space between lines.
Longer and shorter lines caused lower reading speeds
[13].

According to PAINT?2 study results already provided in
Pharm Ind 10/2015 and again in Table 3, using landscape
format does not ensure an optimal line length. In addition,
2005 was a year when 75.3 % of German package leaflets
were presented in portrait format rather than landscape
(22.5 %) [6]. An evaluation - of 138 package leaflets of all
PAINT2 study versions that could be obtained in the year
2015 - showed a similar allocation of format use; 73.2 %
portrait and 25.4 % landscape format [15].

Furthermore, the PAINT2 study results showed that:
e package leaflets with portrait format and 2 columns per

page are most effective in saving space as they ac-
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commodate significantly the highest number of char-
acters per printed area (p < 0.001), caused by less blank
areas compared to landscape package leaflets with
more columns per page or formats with single columns
that used overly long lines

e increasing the volume of text causes an increase of
columns used (p < 0.001) - independent of the format

e an increasing number of columns causes an increase in
the number of page and column breaks in paragraphs
(p < 0.001)

According to available research, such breaks reduce the
locatability and comprehensibility of provided infor-
mation [16, 17]:

e increasing the number of columns decreases line
length, measured as number of characters per line or in
mm (p < 0.001)

e with decreasing line length, the number of hyphena-
tions per 1000 words significantly increased (p < 0.001)

According to the provided PAINT2 study results, an ad-

vantage exists for the portrait format rather than land-

scape. Particularly, under consideration of the ongoing
increase in the volume of text [6, 9], the 2 column portrait
format is the most effective space saving format.
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5. Conclusion

No reason exists for the general favouritism towards land-
scape format in package leaflets as published in the read-
ability guideline. Given the evidence presented, the
authors earnestly trust that the European Commission
share their consideration to delete the relevant landscape
recommendation as soon as possible.
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