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Abstract 
Objectives Most currently available medication self-management support tools do not meet the needs of patients with limited health literacy. 
Recently, tools that are better tailored to the needs of patients with limited health literacy have been developed. This study aimed to assess the 
usability of an animated diabetes information tool by patients with diabetes with limited and adequate health literacy levels.
Methods Participants with limited and adequate health literacy levels were selected based on three health literacy questions in a screening 
interview, and asked to use the tool three times a week, after which individual semistructured interviews were conducted. The interview topics 
were based on the technology acceptance model (i.e. perceived ease of use, perceived usefulness, and intention to use). Twenty-five patients 
with diabetes were included in the study.
Key findings All participants perceived the tool as easy to use due to a clear overview of topics and only personalized information being pro-
vided. Those with limited health literacy indicated that they had learned from the tool and had the intention to continue using it in the future. 
These participants also expressed the need for the tool to be more actively offered by healthcare professionals, while participants with adequate 
health literacy expressed the need for more in-depth information.
Conclusion The tailored self-management support tool was perceived as usable by all participants. To better serve them, the tool could be fur-
ther improved by addressing the additional needs of people with limited as well as adequate health literacy.
Keywords: health literacy; medication information; usability; diabetes

Introduction
Diabetes mellitus is a complex chronic disease that requires 
extensive self-management.[1] Self-management activities 
contribute to healthy outcomes and include maintaining a 
healthy diet and physical activity, monitoring diabetes con-
trol indicators, taking medication and coping with stress 
and emotions.[1, 2] Many patients experience difficulty with 
self-management tasks involving medication.[1, 2] Inadequate 
medication self-management can accelerate the onset of 
complications and deteriorate the quality of life of patients 
with diabetes.[1, 3]

Medication self-management poses extra challenges for 
people with limited health literacy. Health literacy ‘encompasses 
people’s knowledge, motivation and competences to access, 
understand, appraise and apply health information to make 
judgments and take decisions in everyday life concerning 
health care, disease prevention and health promotion to main-
tain or improve quality of life during the life course’. [4] In the 
Netherlands, 24.5% of the population has limited health lit-
eracy.[5] People with limited health literacy often experience 

difficulty in reading and writing as well as in communicating 
with their healthcare provider.[6] Furthermore, medication in-
formation is often highly complex due to the use of difficult 
words, medical terms, abbreviations and long and compound 
sentences.[7, 8]

Several studies have demonstrated that people with lim-
ited health literacy have different needs regarding informa-
tion provision compared with people with adequate health 
literacy.[8, 9] For example, people with limited health literacy 
may require more practical, tailored information and step-
by-step explanations about performing certain actions, such 
as using a blood glucose meter.[9] People with limited health 
literacy may be better able to remember information when it 
is presented as simple and understandable text and in plain 
language.[10, 11] The use of videos or animations may improve 
the ability of people with limited health literacy to access, un-
derstand, appraise and apply information, and thus, may lead 
to improved knowledge.[12] Moreover, this way of presenting 
information to people with limited health literacy may result 
in them perceiving the message as more positive and recalling 
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an equal amount of information as individuals with adequate 
health literacy.[12]

Tools are available that aim to support patients with di-
abetes’ medication self-management.[13, 14] However, studies 
have shown that the tools available often do not meet the in-
formation needs of people with limited health literacy, partly 
because too little attention is paid to people with limited health 
literacy in the development of self-management support tools, 
and consequently, these people do not always use them.[15] 
To reach this group, new tools have recently been developed 
for self-management that could meet the skills and needs of 
people with limited health literacy. An example of such a new, 
tailored tool is a Dutch tool for patients with diabetes called 
‘Watch Your Diabetes’ (Dutch = ‘KIJKopDiabetes’).

Recent research has demonstrated that healthcare 
professionals positively value the animated medication in-
formation included in the tool.[16] However, how people with 
limited and adequate health literacy levels and diabetes per-
ceive the ease of use and usefulness of such tools is unclear, as 
is whether they have the intention to use them. Therefore, the 
aim of this study was to assess the usability of this animated 
diabetes information tool by patients with diabetes with lim-
ited and adequate health literacy levels. Having better insight 
into the usability of this specific tool will help tool designers 
and developers to better tailor their products to this group of 
patients, and will help healthcare professionals to better im-
plement these tools and support patients in using them.

Methods
A qualitative study was conducted from September 2021 to 
April 2022 that involved individual semistructured interviews 
with patients with diabetes. The interviews involved an inter-
pretive approach with perspectives that embraced a view of 
reality as made meaningful by the patients’ understanding of 
events. Patients with diabetes were recruited with convenience 
sampling in three community pharmacies in the province of 
Utrecht, the Netherlands, and through networks of students 
at the Utrecht University of Applied Sciences. For patient re-
cruitment, there were two inclusion criteria: having Internet 
access and being treated with insulin or oral antidiabetic 
drugs (OADs). The participating pharmacists invited patients 
who have dispensed the most common diabetes medication 
(metformin or insulin) to participate in the study, either by 
telephone or when visiting the pharmacy. Furthermore, 
students of healthcare management at the Utrecht University 
of Applied Sciences were asked by email to ask patients with 
diabetes in their network to participate in the study.

One of the researchers (BV, male PhD student) with suffi-
cient experience in conducting qualitative research, conducted 
an intake interview with potentially eligible participants, 
where information about the research was provided and back-
ground characteristics were collected. Then, the researcher 
estimated whether a person had limited health literacy based 
on the following three questions: (1) Do you have difficulty 
reading information about medicines? (2) Do you have dif-
ficulty understanding the doctor? (3) Do you find it difficult 
to follow your doctor’s instructions? The first question was 
based on the validated brief questions of Chew,[17] whereas 
the second and third questions were formulated to estimate 
broader health literacy skills than only reading and writing. 
If a patient answered at least one of the three questions af-
firmatively, then he or she was considered to have limited 

health literacy; otherwise, the patient was considered to have 
adequate health literacy. At the end of the intake interview, 
the tool was personalized by the researcher on gender, age 
and the medication and blood glucose meters used, resulting 
in participants only receiving information that applied to 
them. The participants were sent a link to the tool and were 
instructed how to open the link and were instructed to use the 
tool three times a week. The informed consent was signed by 
all participants or verbal consent was given during the intake 
interview, depending on whether it took place in the phar-
macy or by telephone. The informed consent was written in 
an easy and understandable language, moreover, the informed 
consent was also explained orally.

Approximately 7 days after the intake interview, the 
participants were contacted by telephone for an interview. 
The technology acceptance model (TAM) was used to de-
velop the interview topics: perceived ease of use, perceived 
usefulness and intention to use (Supplementary Material).[18] 
The topics and questions used in this study were checked for 
comprehensibility and feasibility by a pharmacist and an in-
dependent researcher and had already been used in previous 
studies.[19, 20] The participants were also invited to express 
what they would like to see improved or included in the tool. 
The interviews were performed by one of the researchers 
(BV). The total number of interviews was based on data satu-
ration. Specifically, two of the researchers (BV and RH) deter-
mined separately for participants with limited and adequate 
health literacy whether data saturation had been reached, by 
discussing whether two recent interviews had led to more 
information related to the aim. The research proposal was 
submitted to the Medical Research Ethics Committee Utrecht 
and they confirmed that the study was exempt from further 
ethical review. Therefore, the study needed no further ethical 
approval. This study also conformed to the provisions of the 
Declaration of Helsinki.[21]

Content of WatchYourDiabetes
The tool provides information in understandable plain 
language with practical information to support diabetes 
self-management. Most of the information is presented 
through spoken animations; an animated healthcare pro-
fessional and an animated patient are shown having a con-
versation about a diabetes-related topic (Figure 1). The 
WatchYourDiabetes tool provides 400 animation videos with 
information on diabetes, medication, blood glucose meters, 
symptoms, complications, the importance of blood glucose 
control and tips for daily living with diabetes (Figure 2). 
The tool is available in different languages (Dutch, English, 
Turkish and Arabic). Several animations included in the tool 
have been tested for comprehensibility by people with limited 
health literacy. The information of the tool can be categorized 
into three themes:

1.	 General: What is diabetes mellitus?; Why measure blood 
glucose?; Hyperglycaemia; Hypoglycaemia; Lifestyle, 
Foot care.

2.	 My treatment: Animations about my medication; My 
glucose meter; My insulin pump.

3.	 Tips for…: Illness; Vacation; To play sports.

In addition to animated videos, the tool includes options 
for users to get in touch with fellow patients with dia-
betes through an online platform, where patients can share 
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knowledge and experiences as well as perform a knowledge 
test to check whether they have understood the information. 
The videos are personalized by gender, age and the medica-
tion and blood glucose meters used; thus, the patient only 
receives information that is relevant to him/her.

Data management and analysis
The interviews were audio-recorded and transcribed ver-
batim. The transcripts were coded and analysed by one re-
searcher (BV) using Atlas.ti 9 software package. A deductive 
thematic analysis was performed using the TAM as the theo-
retical foundation.[22] The thematic analysis was performed in 

the following six steps: becoming familiarized with the data, 
generating initial codes, searching for themes, reviewing the 
themes, naming the themes and categorizing them according 
to the TAM.[22] To increase the reliability of the results, a 
sample of 20% of the interviews was analysed by a second 
researcher (RH). Where differences occurred, a consensus was 
reached through discussion with a third researcher (JR).

Results
A total of 25 eligible participants were recruited and had 
an intake interview with the researcher. Table 1 presents the 

Figure 1 Examples of spoken animations.
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background characteristics of the participants. For each topic of 
the TAM, the first part of the subsections that follow presents the 
general findings, while the second part presents and compares the 
opinions of participants with limited and adequate health literacy.

Ease of use
In general, most of the participants perceived the tool as easy 
to use and used the tool multiple times. The main reason that 
they gave was that they experienced the navigation of the 

tool to be easy. They indicated that this was mainly because 
the tool was structured in a well-organized manner and the 
main menu provided a clear overview of the topics that can be 
found in the tool (Figure 1). The information from the themes 
‘general’ and ‘my treatment’ were mainly viewed by people 
with limited health literacy and people with adequate health 
literacy also viewed the tips. The fact that only personalized 
information was presented further contributed to the percep-
tion of most participants that it was easy to use.

Figure 2 Main menu of the ‘Watch Your Diabetes’ tool.
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Some participants with limited health literacy perceived 
difficulty in using the tool. They indicated that they had diffi-
culty opening the link in the email to access the tool, opening 
the information videos, and using a computer in general. In 
the end, most of the experienced technical problems were 
solved through trial and error.

“What I noticed is that sometimes I found it complicated 
to go back to all the videos. It ended up just being on a 
button. But I missed that button. So I clicked on a video 
and I didn’t know how to get back to all the videos to-
gether” – LHL4.

Second, differences existed in the device on which the tool was 
used – that is, on a computer or smartphone. The participants 
with adequate health literacy more often opened the tool on 
a smartphone compared with the participants with limited 
health literacy, who opened the tool on a computer. Some 
participants with adequate health literacy tried using both 
devices, and they perceived the interface of the tool on the 
phone as more difficult compared with that on the computer 
because the information was difficult to read due to the small 
font size.

Perceived usefulness
Almost all participants indicated that they perceived the tool 
as useful in the provision of information about diabetes, for 
which they provided several reasons. First, it was mentioned 
that the tool can be used on demand, so they can choose the 
desired time to use the tool and the information can be re-
peated to enable them to understand it.

“I think this is a relief... when I get out of the hospital I 
always get a lot of information... You forgot that at home, 
but now you have a video” – LHL8.

Second, they perceived it useful that the information is appli-
cable to their situation. Almost all participants liked that the 
tool was personalized and that they did not have to search for 
reliable information that specifically applies to them through 
an overwhelming amount of information on the Internet.

Furthermore, differences existed in perceived usefulness 
between participants with limited and adequate health lit-
eracy. The first difference was in the extent to which the 
participants stated that they learned from the tool. In par-
ticular, participants with limited health literacy indicated 
that they had learned about diabetes through using the tool. 
They indicated that the tool was highly valuable to them 
because, according to them, there are almost no websites 
with diabetes information that they can understand. The 
participants with adequate health literacy sometimes in-
dicated that they had learned through using the tool, but 
they often already knew most of the information and skills. 
Second, differences existed in the use of the tool’s interac-
tive options that focused more on skills, these were only 
mentioned by participants with adequate health literacy, 
and they perceived them as useful options. They perceived 
these options to be related to increasing their knowledge 
and applying it in daily life with diabetes. Third, differences 
existed in the way the strategies on presenting information 
were perceived. More than half of the participants with ad-
equate health literacy and all of the participants with lim-
ited health literacy experienced the spoken animations as 

a pleasant and useful way to receive information, and as 
much more pleasant and understandable than, for example, 
information through a package leaflet. However, a few 
participants with adequate health literacy indicated that the 
animations were long-winded and childish and perceived the 
voices in the animations as unrealistic.

“Sometimes I thought, ‘Please speak a little faster’” – AHL1.

Intention to use
Most participants would recommend the tool to other patients 
with diabetes. All of the participants would recommend the 
tool to people who have just been diagnosed with diabetes 
and to people in the social environment (e.g. colleagues and 
family members) of patients with diabetes.

“You could also inform that environment, take a look at 
Watch Your Diabetes. Then it would give insights to others 
who may not have diabetes. Your parents or something... 
Then you also have an idea of what it is. Everyone has an 
idea. I have an idea of what it is. Then you often think a-
bout old people with diabetes” – LHL6.

Moreover, the participants indicated that when one is 
diagnosed with diabetes, too much information is provided. 
For patients at this stage, in particular, the tool contains 
only the relevant information for learning about diabetes 
and its treatment and, according to the participants, these 
patients will benefit most from the tool. In addition, they 
recommended the tool for use by people in their social 
environments, because in the participants’ opinions there are 
still many misunderstandings about diabetes. Therefore, it 
would be helpful for people within their social environment 
to understand what life with diabetes is like.

A large proportion of the participants with limited health 
literacy and half of those with adequate health literacy indi-
cated that they had the intention to continue using the tool 
in the future. The participants with limited health literacy 
mainly preferred to continue to use it for reading information 
again to understand it better or if they have forgotten parts. 
The participants with adequate health literacy wanted to use  
the tool to monitor new developments in diabetes. Some of the  
participants did not intend to continue using the tool in  
the future. The main reason for those participants with limited 
health literacy was that they prefer to receive verbal informa-
tion from healthcare professionals because they consider it 
more reliable than all of the other information that can be 
found. The main reason for people with adequate health lit-
eracy was that they already knew everything they wanted to 
know about diabetes.

Suggestions for improvement
Most participants indicated that they would like to have 
written information presented besides the animated videos. 
The participants with limited health literacy wanted to be 
able to read the information again if the animation was too 
fast, whereas those with adequate health literacy felt that it 
would enable them to go through the information faster.

“I would like it, if you could read the text again, so that 
you no longer have to watch the animation completely for 
certain information” – AHL2.
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Half of the participants with limited health literacy stated 
that they would like to receive instruction in healthcare prac-
tice on the use of the tool, such as through using the tool for 
the first time together with a healthcare professional.

“It would be helpful for me if my pharmacist showed me 
how I could best use the tool” – LHL8.

Another suggestion for improvement was to add extra 
options to the tool. Some of the participants with limited 
health literacy skills stated that they would like one portal 
in which all appointments with healthcare professionals are 
listed and in which one can directly ask one’s healthcare pro-
vider a question. In their opinion, these extensions would be 
helpful for providing a better overview of their schedule as 
well as making it easier to contact a healthcare provider. The 
participants with adequate health literacy stated that they 
would like an enriched tool with more in-depth information 
about the topics currently covered in the tool, and also for 
this information to be extended with possible complications, 
more attention to lifestyle, and new developments. Moreover, 
they would prefer to have extra interactive options in the tool, 
such as the ability to check glucose levels. They expressed a 
strong preference for learning even more about diabetes and 
medication self-management.

Discussion
The aim of this study was to assess the usability of an animated 
diabetes information tool by patients with diabetes with lim-
ited and adequate health literacy levels and demonstrated 
that most participants considered the practical information, 
reliable and applicable to their situation as useful. In addi-
tion, most of the participants perceived the tool as easy to use 
because the information was offered with simple navigation, 
presented in understandable plain language, and could be ac-
quired on demand. The participants especially recommended 
such a tool for people newly diagnosed with diabetes and for 
people within these patients’ social environments.

A strength of this study was that it explored which elements 
were experienced as usable and which elements require at-
tention for people with limited or adequate health literacy. 
Until now, little research has been done into the usefulness 
of self-management tools for people with limited and ade-
quate health literacy. The findings of this study could con-
tribute to the sustainable use of other support tools, which 
may be beneficial for people with adequate and limited health 
literacy to understand, remember and interpret medication in-
formation. A limitation of this study was a potential selection 
bias caused by the convenience sampling method that was 
chosen. The participants might not have been a representative 
sample, but that does not detract from the purpose of this 
qualitative study; exploring experiences and opinions about 
the use of the tool by different patients. Another limitation is 
that usability testing was obtained through an interview and 
self-reported data and not through observation of using the 
tool. However, since we were primarily interested in patients’ 
experiences of usability and perceived barriers, subjective 
measures were also suitable to provide us with these insights.

Elements that may improve usability for people 
with limited health literacy
In general, the tool tested in this study was perceived as 
highly usable by participants with limited health literacy, 

and therefore, they had the intention to continue using the 
tool. According to people with limited health literacy, three 
elements contribute to this: First, the practical and easy-to-
understand information ensures that they perceive to learn 
more from the information in the tool compared with in-
formation from other sources. Second, easy-to-use navigation 
and in the form of spoken animations is especially valuable 
for people with limited health literacy. This is in line with 
the findings of previous studies; the use of animations in the 
provision of information to people with limited health lit-
eracy caused them to be more positive about the message and 
to be better able to remember and apply the information.[12] 
Third, information tailored to their own situation with only 
the main message, thus ensuring that they no longer have to 
search and then select between large amounts of information 
(or a large number of sources).[10, 11]

Difficulties with usability for people with limited 
health literacy
This study also provides insight into the difficulties experi-
enced by people with limited health literacy when using a 
self-management support tool, some of them perceived tech-
nical difficulties when using the tool. They had problems 
with opening the link to the tool in the email, opening the 
information videos or using a computer in general. People 
with limited health literacy are more likely to have difficulties 
using the Internet and websites than people with adequate 
health literacy.[23–25] For example, they have more difficulties 
scrolling, accessing links and searching for and finding in-
formation online.[23, 24] Moreover, previous research indicated 
that the use of digital tools by patients with limited health 
literacy is lower than patients with adequate health literacy.[26] 
Although patients with limited health literacy use digital tools 
less often than patients with adequate health literacy, they can 
sufficiently use the tools if they are properly supported.[10, 11] 
To diminish the barrier of difficulty in using the tool, having 
someone who can provide instructions on how to use it is 
necessary. Therefore, to reach patients with limited health lit-
eracy and stimulate their use of the tool, actively offering the 
tool with tailored information by demonstrating it to patients 
and then guiding them in using it may be helpful.[16]

Elements that may improve usability for people 
with adequate health literacy
The tool tested in this study that is tailored to the needs of 
people with limited health literacy was experienced as usable 
by people with adequate health literacy. The participants with 
adequate health literacy were already well-informed about 
living with diabetes and hardly learned any new knowledge 
or skills through using the tool. Participants with adequate 
health literacy needed more in-depth information as well as 
information about the latest developments to be presented in 
a more interactive way to make using such a tool attractive to 
them. Previous research has found that these patients prefer 
more in-depth information and more interactive sources of 
information compared with patients with limited health lit-
eracy.[27, 28] A layered approach, where additional in-depth 
information is offered in another layer of the tool, may stim-
ulate optimal usability for people with limited and adequate 
health literacy. By applying such layering, support tools could 
be offered to everyone and then tailored even further to the 
needs of all patients.

In conclusion, the tool assessed in this study was perceived 
as easy to use and usable by many patients with diabetes, 
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both with limited and adequate health literacy levels; how-
ever, some improvements can be made to further optimize 
it for use in both groups. Future research should investi-
gate whether patients will use the tool. Subsequently, it will 
have to be investigated whether the use contributes to better 
medication self-management and whether this contributes 
to improved outcomes such as delaying complications and 
improving the quality of life of patients with diabetes.
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Supplementary data are available at International Journal of 
Pharmacy Practice online.
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