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Abstract. This paper describes an interaction study conducted in Brazil that 
aimed to investigate how people read a digital medicine leaflet in a mobile de-
vice. This insert summarizes the main typographic characteristics of Brazilian 
current digital leaflets. Tests were held with the participation of 20 volunteer 
individuals and consisted of four stages: (1) definition of participants’ profile, 
(2) task 1: finding specific information in the digital leaflet, (3) Task 2: reading 
the digital leaflet in a mobile device, (4) follow-up interview. According to the 
results of the interaction test, there is evidence that the current structure of the 
digital medicine leaflets in Brazil is not designed for access via mobile devices. 
The findings of this study point to the need of information design guidelines for 
the Brazilian digital medicine leaflets, considering interactivity and navigability 
aspects. It is important to propose new solutions for digital leaflets and test them 
with people, in order to ensure the legibility and usability of these documents.  
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1 Introduction 

Medicine information leaflets are frequently regarded as documents with several 
problems concerning legibility and readability. Small letters, lack of attractiveness, 
technical language, poorly defined information hierarchy and paper transparency, 
among others, are examples of these deficiencies [1-5]. In contrast, the literature 
states that medicine leaflets play a very important role in providing information about 
healthcare for patients [1-3]. In order to make people become aware of the rational 
use of medicines and to help them getting involved in medical decision making, the 
PILs (patient information leaflets) are considered tools to empower patients [6-9]. 
Such discourse is a central point of some health policy moves in countries around 
Europe, US, Australia and New Zealand [2]. 

Legislations enacted in several countries try to address these issues, but the lack of 
strong evidences about how to write, design and deliver information about medicines 
has led to many different approaches [2]. In Brazil, since 2003 the National Health 
Surveillance Agency (Anvisa) regulates form and content for medicine leaflets [10], 
[11]. Along with regulations for the print versions of leaflets, Anvisa has also insti-
tuted the digital medicine inserts, available online on the system Bulário Eletrônico  
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(electronic archive of medicine leaflets). This database has been released in 2005 [12] 
and provides free access to information leaflets for many of the medicines sold in 
Brazilian drugstores. There are two versions available for each leaflet: one produced 
to inform patients and another specifically made for health professionals. The first one 
must contain summarized information, written in appropriate and plain language [11]. 
On the other hand, leaflets intended for the use of health professionals need to present 
technically detailed information [7]. Distinguishing between professional and patient 
information leaflets is a legal obligation in Brazil since 2003, as a revision process of 
the national legislation about medicine leaflets [10], [13]. These changes in legislation 
have also been important in order to provide tools for the management of medicine 
leaflets produced in Brazil, creating an electronic system to that purpose called E-
Bulas and the abovementioned archive of medicine leaflets, Bulário Eletrônico [12], 
[13], [14]. 

With the rise in sales of smartphones and the growing number of accesses to the 
web in mobile devices in Brazil, it is important to consider designing content to be 
accessible in such equipments. However, the current structure of Bulário Eletrônico 
demonstrates lack of concern to this statement. Patient and professional information 
leaflets are available as PDF files, which demand that people download them before 
having access to the content. Moreover, the configuration of these digital leaflets is 
clearly oriented for print and not for reading in electronic devices. 

2 Digital Medicine Leaflets as Print Documents 

Despite the efforts made by Anvisa to regulate and establish a minimum quality stan-
dard for content and form of medicine leaflets, the electronic versions of these docu-
ments are practically ignored in the Brazilian legislation. The current legal text, pub-
lished in 2009 and corrected in the beginning of 2010 [11], provides guidelines to 
typographic aspects such as the choice of typeface, minimum body size for text set-
ting, measure of text columns, leading – interline spacing –, text alignment, use of 
uppercase letters, bold, italic and underline to highlight text passages. All these speci-
fications clearly define formatting of print documents. There is only one paragraph 
that describes the form of leaflets for publication in Bulário Eletrico, stating that these 
versions should not be set in more than one column of text. 

Comparing the currently available digital leaflets to the literature about typogra-
phy, there is evidence that many problems regarding legibility and definition of  
hierarchy occur in the formatting of the leaflets. Such problems include excessively 
lengthy lines of text, insufficient leading, tracking disorders, with altered word  
spacing and weak differentiation of hierarchical levels of information. Thus, the doc-
uments available on the electronic archive of medicine leaflets still show several defi-
ciencies related to the graphic presentation of content. So, it is questionable if the 
problems detected can have any influence in reading the digital leaflets in mobile 
devices, due to the limitations in the screen size, the interaction in the touch interface, 
the use of zoom and pan gestures.  
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3 Investigating How People Read Digital Leaflets 
in Mobile Devices 

In order to address the questions raised before about reading digital leaflets in mobile 
devices, an interaction test with 20 participants was conducted in Brazil. It was de-
signed based on former research on reading strategy for print leaflets held by Fujita 
[15], and on the study about interaction in handheld devices by Pottes [16]. The inte-
raction test also followed some of the guidelines for readability tests conducted in the 
European Union, especially regarding the number of participants [17]. Each person 
was asked to read a fictitious digital leaflet in an iPod Touch device, and then to en-
gage in a follow-up interview. The leaflet prepared for this study was set in order to 
reproduce the most frequent typographic patterns found in Brazilian digital inserts. 
Therefore, the main characteristics of the document were: 

• Size: A4 (210 × 297 mm); 
• Margins: 28 mm (superior and left), 26 mm (inferior and right); 
• Typeface: Times New Roman; 
• Body size: 10 pt; 
• Leading (interline spacing): 12 pt; 
• Column measure: 156 mm – 109 characters per line; 
• Text alignment: justified. 

All results were video recorded, and participants’ navigation in the digital leaflet, the 
use of zoom and pan gestures were assessed through screen captures. 

3.1 Defining Participants’ Profile 

In this first part of the interaction test, participants were asked to write down in a 
questionnaire some information that could be used to identify their profile. This includes 
genre, age, level of education and also data about habits of reading patient information 
leaflets, opinions about quality of graphic presentation of these documents and fami-
liarity with mobile devices.  

The sample of 20 participants was selected so as to have equal numbers of male 
(n = 10) and female (n = 10) individuals, since this study did not consider possible 
discrepancies in the variable genre. Former research did not indicate the occurrence 
of noticeable disparities in the distribution of genre in readers of medicine leaflets 
[4]. Concerning age, there was no control over this variable and the sample was 
formed by people from the following groups: 18–25 years old (n = 13), 26–30 years 
old (n = 2), 31–40 years old (n = 3) and more than 50 years old (n = 2). The analysis 
of level of education showed that most of the participants (n = 12) were undergra-
duate students. 
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When asked about familiarity in reading patient information leaflets, participants 
generally rated themselves with medium or high levels (n = 12). Regarding quality in 
the graphic presentation of leaflets, the results point that it has been assessed as  
medium (n = 6) or low (n = 12). Comments justifying these opinions frequently cited 
the same deficiencies indicated in the literature, particularly the small letters (n = 15). 
Opposed to the familiarity with printed leaflets, most of the participants were unfami-
liar with digital leaflets (n = 18). However, this is not due to lack of contact with  
electronic devices. It has been found that participants had medium or high levels of 
familiarity with mobile devices (n = 18).  

Since not all of them declared to be accustomed to using devices such as iPod, 
iPhone and iPad, a brief training stage was offered to level the people who engaged in 
the interaction test. Participants had a small tutorial on how to use zoom and pan ges-
tures (these last ones referred to as horizontal and vertical scrolling) to navigate 
through a PDF file opened in the web browser Safari for iOS on an iPod Touch. The 
first practical task of the interaction test started after this stage. 

3.2 Task 1: Finding Specific Information in the Digital Leaflet 

In this first task, participants were asked to find some pieces of information in the text 
of a fictitious digital leaflet prepared for the study. The questions have been formu-
lated in order to contextualize situations in which people need to find information in 
leaflets, as recommended by Maat and Lentz [18]. To provide the answers, partici-
pants had to relate aspects of graphic presentation and understand the hierarchy of text 
elements in the digital leaflet.  

When asked to find a warning, people often confused this kind of information with 
secondary headings (n = 5) or lists (n = 11) due to the similarity in the typographic 
setting. Similar findings were reached when participants had to relate a primary head-
ing to another element in the document hierarchy. Different kinds of information, 
such as the main title of the leaflet (n = 3), secondary headings (n = 18) and warnings 
(n = 2) have been pointed as answers, along with the correct item (n = 4). Some indi-
viduals indicated more than one item as answer, so the sum of results is more than the 
number of participants.  

To finish this task, people should find a specific section of the text and differentiate 
a third level heading from a warning. Because of variations in the length of these two 
sorts of information, the participants could tell one from the other easily, despite the 
resemblance in the typographic patterns of both. In this case, context of the informa-
tion in the text aided people to distinguish the hierarchical structure, but the same did 
not occur on the first questions, when the typographic style of formatting confused the 
participants and led them to relate items improperly. 

After this task of finding information, the individuals were requested to read the 
leaflet in the following step. 
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3.3 Task 2: Reading the Digital Leaflet in a Mobile Device 

As an instruction to carry on this second task, participants were asked to read the 
digital leaflet naturally, as if they were in a real situation of use of that medicine. 
Thus, there was no need to read the whole document, only the parts they use to read. 
In addition, the individuals should perform this reading loud, so that their comments 
and the precise indication of what sections in the text they were paying attention to 
could be registered in audio. 

The results of this phase of the interaction test revealed frequent use of pan ges-
tures to scroll in both horizontal and vertical directions. From the 20 participants, it 
has been noticed that 14 used this pattern as a way to move through the text of the 
digital leaflet. Another important aspect observed was the orientation of the device. 
There was a subtle preference for the horizontal arrangement, maintained throughout 
the task by ten users. Among the remaining individuals, eight used the device in the 
vertical orientation to perform the complete reading task, whilst two other people, 
although having started the activity with the iPod Touch in the vertical position, opted 
to change it to the horizontal arrangement. 

Using zoom gestures was also a recurring feature during the reading of the digital 
leaflet. Throughout the tests of the 20 participants, it was observed that they used 
gestures to zoom in content 70 times, while zoom out was used 58 times. In some 
cases, inaccurate gestures of panning or zooming made people involuntarily activate 
the text selection tool. In this situation, a magnifying glass appears to help the user 
select the desired passage of text. However, this feature is not intended to assist in 
reading and may cause some kind of discomfort to individuals. This is an event ob-
served in 12 of the 20 interaction tests, with a total of 28 documented occurrences. 

In a more detailed examination of specific aspects of the interaction test, it was 
found that the reading time varied greatly between users, with a minimum of 1min 
53s and a maximum of 16min 20s. In average, people took approximately 7min 33s to 
read the leaflet. Among the 14 items in the text structure, the ones that demanded 
longer reading time of the participants were: 4. What should I know before using this 
medicine? (2min 7s average), 8. What kinds of harm this medicine can cause? (1min 
30s) 6. How should I use this medicine? (1min 13s). Fig. 1 shows the average time 
calculated for all 14 topics in the digital leaflet used during the reading task. 

Results obtained for use of zoom (Fig. 2) reveal relevant parallels with the time 
that participants required in reading the leaflet. Similarly, the items on which partici-
pants used more gestures tom zoom in and out were: 8. What kinds of harm this medi-
cine can cause? (zoom in: n = 11, zoom out: n = 12), 4. What should I know before 
using this medicine? (zoom in: n = 13, zoom out: n = 9), 6. How should I use this 
medicine? (zoom in: n = 9, zoom out: n = 9). In addition, topic 1. Why is this medica-
tion prescribed? also presented results that stand out for the use of the zoom (zoom 
in: n = 10, zoom out: n = 8), although the average reading time was low (28s). This 
must be due to the fact that this section has a smaller length than the others previously 
mentioned. 
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Fig. 1. Average time required by participants to read each item of the digital leaflet 

Id: Medicine identification – name and active ingredient; P: Presentation; W: Warnings;  
C:  Composition; 1: Why is this medication prescribed?; 2: How does this medicine work?;  
3: When should I not use this medicine?; 4: What should I know before using this medicine?;  
5: Where, how and for how long can I store this medicine?; 6: How should I use this medicine?;  
7: What should I do if I forget to use this medicine?; 8: What kinds of harm this medicine  
can cause?; 9: What if someone uses a larger amount of this medicine than indicated?;  
Lw: Legal wording 

 

Fig. 2. Use of zoom gestures while reading each item of the digital leaflet 

Id: Medicine identification – name and active ingredient; P: Presentation; W: Warnings; 
C:  Composition; 1: Why is this medication prescribed?; 2: How does this medicine work?; 
3: When should I not use this medicine?; 4: What should I know before using this medicine?; 
5: Where, how and for how long can I store this medicine?; 6: How should I use this medicine?; 
7: What should I do if I forget to use this medicine?; 8: What kinds of harm this medicine 
can cause?; 9: What if someone uses a larger amount of this medicine than indicated?; 
Lw: Legal wording 
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Concerning the exploitation of textual structure of the leaflet, it has been noticed 
that the items pointed out by the results obtained for average reading time and zoom-
ing were read by of most participants: item 1 (n = 17), item 4 (n = 19), item 6 
(n = 20), item 8 (n = 19). These topics are part of a section entitled Patient informa-
tion. This section attracted in general more people’s attention. Information regarding 
the Identification of the medicine (items Id, P, W and C) and Legal wording (item Lw) 
were commonly dispensed by users. 

The results for average time of reading and use of zoom gestures point that partici-
pants developed a more careful and detailed reading, as intended for this task, in items 
1, 4, 6 and 8. Specifically in these topics, the use of horizontal scrolling was frequent-
ly observed among participants: item 1 (n = 8), item 4 (n = 11), item 6 (n = 11), item 
8 (n = 12). Use of horizontal scrolling is regarded as something tedious and dull, that 
should be avoided [19]. Additionally, the combined use of scrolling in both horizontal 
and vertical directions is discouraged [20]. The need of using horizontal scrolling is 
due to the oversized column measure and the small letters. Therefore, readers need to 
zoom in so they can identify the typographic characters; in doing so, they must scroll 
to read a complete line of text. This demonstrates that the graphic presentation of 
leaflets is not meant for reading in small screens, such as those of mobile devices. 

Task 2, focused on reading the digital leaflet in the iPod Touch, ended the practical 
stage of the interaction test. It was followed by an interview, intended to identify par-
ticipants’ perceptions and opinions about the previous activities.   

3.4 Follow-up Interview 

This interview included questions about two main themes: (1) the graphic presenta-
tion of the digital leaflet and (2) the interaction with the mobile device while reading.  

Regarding the first subject, participants stated that the typeface used, Times New 
Roman, did not create difficulties in reading. The body size, though, has been noticed 
in different ways by the individuals, yielding two trends: those who considered the 
body size uncomfortable to read (n = 7) and those who stated it was easy to read 
(n = 9). Four participants were indifferent to the effects of body size in reading the 
leaflet. In fact, the type size displayed in the iPod Touch screen varied according to 
the users’ preferences, since it was possible to zoom in and out. Some people pre-
ferred reducing the visualization of the document, in order to avoid horizontal scrol-
ling. They were also asked about the text column measure, generally answering that it 
was too large (n = 14). Evaluations of comfort affirm that this oversized length was 
uncomfortable to read (n = 11). Answers for indifference (n = 5) and for comfortable 
reading (n = 4) due to the column measure had less occurrences. In contrast, the last 
aspect of typography addressed in the interview, leading, showed more positive 
(n = 12) evaluations than negative (n = 4) or neutral (n = 4) answers. 

Opposed to what has been observed in tasks 1 and 2, participants stated they could 
easily distinguish the various hierarchical levels of information in the digital leaflet 
(n = 14). This result is similar to the answers of users about difficulties during the 
interaction with the mobile device. Eleven individuals did not point any problem 
while reading the digital leaflet, and 13 people said that the graphic presentation of 
the document aided them in reading the leaflet on the iPod Touch. In spite of this, 
participants raised some questions, such as the use of excessive scrolling, that were 
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not considered difficulties but indicate only a partial approval of the leaflet for read-
ing in mobile devices. So, the full positive evaluations (n = 6) were less numerous 
than negative (n = 7) and partially positive (n = 7) evaluations. Thus, most partici-
pants recognized some issues of the visual presentation for reading on small screens, 
even if such difficulties have not led them to consider this structure a hindrance to 
read the digital leaflet. 

When asked about the situations in which they could read a digital leaflet, partici-
pants’ answers revealed also details regarding the priority between the print and the 
digital version; in what kind of devices they would read the digital leaflet; conditions 
to reading this kind of document in mobile devices; situations and the main goal of 
reading leaflets. The number of answers in each category is presented in Table 1. It 
shows that the people who engaged the interaction test prioritize print leaflets. 

Table 1. Classification of responses about the use of digital leaflets for the participants 

Category Participants answers n. answers 

Priority Print leaflet 14 

Digital leaflet 5 

Kind of device Mobile devices 4 

Other electronic devices (e.g. desktops) 2 

Conditions Appropriate system for reading in electronic devices 4 

People need to know Bulário Eletrônico 1 

Situations Lack of the print leaflet 16 

Before buying the medicine 8 

During medical consultation 1 

Main goal Answer doubts about the medicine 6 

Table 2. Classification of responses about the use of digital leaflets for other people,  
in participants’ opinion 

Category Participants answers n. answers 

Priority Print leaflet 7 

Digital leaflet 10 

Kind of device Mobile devices 9 

Other electronic devices (e.g. desktops) 2 

Conditions Appropriate system for reading in electronic devices 5 

People need to know Bulário Eletrônico 3 

Reducing number of steps to access the digital leaflet 2 

Situations Lack of the print leaflet 11 

Before buying the medicine 3 

Main goal Answer doubts about the medicine 4 
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When asked to project these impressions on the use of digital leaflets by other 
people, results were noticeably different. Participants demonstrated they think that other 
individuals could prioritize digital leaflets instead of the print documents. Table 2 
shows the complete results obtained for this question.  

To finish the follow-up interviews, participants’ were asked if they thought that 
mobile devices are an appropriate means to read digital leaflets. Most of them stated 
that these devices can be used to that purpose, totaling 18 answers approving this use 
and only two neutral answers. 

4 Conclusions and Final Considerations 

According to the results of the interaction test, it is possible to assert that the current 
structure of the digital medicine leaflets available at the Brazilian online database for 
medicine leaflets is not designed for access via mobile interactive devices. The PDF 
file formatted as print document displayed in the small screen made not only visualiz-
ing sections of the text difficult, but also searching and finding information within 
the text. Thus, interaction and navigation are negatively affected by the digital leaflet 
structure.  

The typographic variables, notably the body size and the column measure, required 
users to frequently use gestures to zoom and scroll in two directions, which contra-
dicts guidelines found in the literature. Regarding the typeface used in document for-
matting and the interline spacing; users did not have demonstrate difficulties caused 
by such variables. Regarding the hierarchy of information in the digital leaflet, results 
show that typography in the document, instead of providing cues to participants about 
the structure of the text and helping them distinguish the relationship between textual 
elements, led to misinterpretations of how content was organized. In some cases, people 
pointed out the lack of distinction between hierarchical levels as a difficulty, mainly in 
what concerns locating information in the leaflet. For other individuals, these relation-
ships were more satisfactory than the standard of printed leaflets, which led to posi-
tive evaluations of digital leaflet. 

In conclusion, the visual presentation of the digital leaflet did not aid participants 
to read medicine information in the device. The document did not provide options for 
users to choose a comfortable setting of typographical aspects, so people have had to 
struggle to be able to access the desired information. The tolerance that was found in 
the study, in an environment with controlled conditions, may not occur in real con-
texts of use, especially in situations of stress. So, it is pertinent to search for alterna-
tive solutions, based on user-centered design.  

The findings of this study point to the need of information design guidelines for the 
Brazilian digital medicine leaflets that consider interactivity and navigability aspects 
in order to ease reading and information searching/finding. Moreover, the structure 
for Brazilian digital medicine leaflets must not only be designed but tested with 
people to ensure their legibility as well as their usability, taking advantage of the re-
sources available through software for mobile devices. 



 Reading Digital Medicine Leaflets in Mobile Devices 43 

 

References 

1. Silva, T., Dal-Pizzol, F., Bello, C.M., Mengue, S.S., Schenkel, E.P.: Bulas de medicamen-
tos e a informação adequada ao paciente. Revista de Saúde Pública 34(2), 184–189 (2000) 

2. Raynor, D.: Consumer medicines information: an international perspective. Chronic*ill 7, 
7–11 (2003) 

3. Närhi, U.: Drug information for consumers and patients: a review of the research. National 
Agency for Medicines, Helsinki (2006) 

4. Paula, C.S., Costa, C.K., Miguel, M.D., Zanin, S.M.W., Spinillo, C.G.: Análise crítica de 
bulas sob a perspectiva do usuário de medicamentos. Visão Acadêmica 10(2), 123–133 
(2009) 

5. Spinillo, C.G., Padovani, S., Lanzoni, C.: Ergonomia informacional em bulas de medica-
mentos e na tarefa de uso: um estudo sobre fármaco em suspensão oral. Ação Ergonômi-
ca 5(1), 2–10 (2010) 

6. Payne, S.A.: Balancing information needs: dilemmas in producing patient information 
leaflets. Health Informatics Journal 8, 174–179 (2002) 

7. Volpato, L.F., Martins, L.C., Mialhe, F.L.: Bulas de medicamentos e profissionais de 
saúde: ajudam ou complicam a compreensão dos usuários? Rev. Ciênc Farm Básica 
Apl. 30(3), 309–314 (2009) 

8. Dixon-Woods, M.: Writing wrongs? An analysis of published discourses about the use of 
patient information leaflets. Social Science & Medicine 52(9), 1417–1432 (2001) 

9. Coulter, A.: After Bristol: putting patients at the centre. BMJ 324, 648–651 (2002) 
10. Brazil. National Health Surveillance Agency. Resolução de Diretoria Colegiada n. 140. 

Diário Oficial da União, Brasília, 185. Section 1, pp. 53–54 (2003) 
11. Brazil. National Health Surveillance Agency. Resolução de Diretoria Colegiada n. 47. 

Diário Oficial da União, Brasília, 12. Section 1, pp. 36–41 (2010) 
12. Caldeira, T.R., Neves, E.R.Z., Perini, E.: Evolução histórica das bulas de medicamentos no 

Brasil. Cad. Saúde Pública 24(4), 737–743 (2008) 
13. Melo, G.: Interview: Gilvania de Melo [2008]. Interviewer: S. Padovani. InfoDesign 5(3), 

62–64 (2008) 
14. Neves, E.R.Z., Caldeira, T.R., Melo, G., Murasaki, R.T.: Projeto Bulas: Informação sobre 

medicamentos on-line. In: Proceedings ...Brazilian Conference on Health Informatics, Flo-
rianópolis, vol. 10, SBIS, São Paulo (2006) 

15. Fujita, P.T.L.: Análise da apresentação gráfica do conteúdo textual da bula de medicamen-
to na perspectiva de leitura do paciente em contexto de uso. Dissertation (MSc Design) – 
Federal University of Paraná (2009) 

16. Pottes, A.: Animação Multimídia de Instrução (AMI) visualizada em Dispositivo de Inte-
ração Móvel (DIM): um estudo exploratório acerca da influência da flexibilidade de inte-
ração sobre a visualização da informação e a realização da tarefa. Dissertation (MSc De-
sign) – Federal University of Paraná (2012) 

17. Andriesen, S.: Readability Testing of PILs – A New ‘Must’. EPC: European Pharmaceuti-
cal Contractor, pp. 42–44 (Autumn 2006) 

18. Maat, H.P., Lentz, L.: Improving the usability of patient information leaflets. Patient Educ. 
Couns. 80(1), 113–119 (2009) 

19. United States. Department of Health and Human Services. U.S. General Services Adminis-
tration. Research-based web design and usability guidelines. HHS, GSA, Washington, DC 
(2006) 

20. W3C. Mobile web best practices (2007), http://www.w3.org/2007/02/mwbp_ 
flic_cards.pdf 


	Reading Digital Medicine Leaflets in Mobile Devices an Interactive Study Conducted in Brazil
	1 Introduction
	2 Digital Medicine Leaflets as Print Documents
	3 Investigating How People Read Digital Leaflets in Mobile Devices
	3.1 Defining Participants’ Profile
	3.2 Task 1: Finding Specific Information in the Digital Leaflet
	3.3 Task 2: Reading the Digital Leaflet in a Mobile Device
	3.4 Follow-up Interview

	4 Conclusions and Final Considerations
	References




