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Abstract
Objective  To develop information leaflets for older 
inpatients and/or their carers to support deprescribing of 
antipsychotics, benzodiazepines/Z-drugs and proton pump 
inhibitors (PPIs).
Design  An iterative mixed-methods approach involving 
face-to-face user testing and semi-structured interviews 
was performed over three rounds with consumers and 
hospital health professionals.
Setting  Sydney, New South Wales, Australia.
Participants  Thirty-seven consumers (or their carers) 
aged 65 years or older admitted to hospital in the previous 
5 years and taking at least one regular medicine (not 
the medicine tested) completed user testing. Health 
professionals included a convenience sample of seven 
pharmacists and five doctors.
Methods  The antipsychotic leaflet was tested in round 
1 (consumers, n=10) and revised and retested in round 2 
(consumers, n=9; health professionals, n=5). Findings from 
rounds 1 and 2 informed the design of the benzodiazepine/
Z-drug and PPI leaflets tested in round 3 (benzodiazepine/
Z-drug consumers, n=9; health professionals, n=7; PPI 
consumers, n=9). Findings from round 3 informed the final 
design of all leaflets. Consumer user testing involved 12–
13 questions to evaluate consumers’ ability to locate and 
understand information in the leaflet. Usability by health 
professionals was assessed using the System Usability 
Scale (SUS).
Results  At least 80% of consumers correctly found and 
understood the deprescribing information in the leaflets (9 
of 12 information points in round 1 (antipsychotic); 10 of 
12 in round 2; 12 of 13 (benzodiazepine/Z-drug) and 11 of 
12 (PPI) in round 3). Consumers perceived the leaflets to 
be informative, well-designed and useful aids for ongoing 
medication management. The SUS scores obtained from 
health professionals were 91.0±3.8 for the antipsychotic 
leaflet and 86.4±6.6 for the benzodiazepine/Z-drug leaflet, 
indicating excellent usability.
Conclusions  Understandable and easy-to-use 
consumer information leaflets were developed and 
tested by consumers and health professionals. The 
feasibility and utility of these leaflets to support 
deprescribing at transitions of care should be explored 
in clinical practice.

Introduction
Polypharmacy and inappropriate medica-
tion use are highly prevalent in older people 
and may lead to adverse health outcomes 
including adverse drug events, falls, hospital-
isations and mortality.1–3 Deprescribing, or 
the supervised withdrawal of inappropriate 
medications,4 may reduce inappropriate poly-
pharmacy and its associated harm in older 
hospital inpatients.5 The process of depre-
scribing is often challenging and presents 
with several prescriber-related barriers (eg, 
prescribers’ fear of negative consequences, 
poor insight into the appropriateness of 
their prescribing and low self-efficacy)6 and 
patient-related barriers (eg, fear of cessation, 
attachment to medications, and perceived 
lack of time and support from prescribers 
to deprescribe).7 8 Resources to assist clini-
cians to deprescribe have resulted in the 
development of a number of drug class-
specific deprescribing guidelines targeting 

Strengths and limitations of this study

►► This study was strongly informed by consumers, 
including in the initial identification and prioritisa-
tion of the need for written consumer information 
on medicines deprescribed in hospital and the com-
ponents of information content for its development.

►► Consumer information leaflets were tested across 
multiple rounds with consumers (or their carers) 
aged over 65 years and multidisciplinary hospital 
health professionals.

►► Further testing of consumer information leaflets 
in older hospital inpatients who have been depre-
scribed the medicine of interest is needed to inform 
further revisions, if required.

►► This study did not explore the feasibility and effec-
tiveness of consumer information leaflets to support 
deprescribing and reduce inappropriate medication 
use in older people.
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benzodiazepines and Z-drugs, antipsychotics and proton 
pump inhibitors (PPIs).9 10

Qualitative research into patient preferences for 
deprescribing has highlighted the importance of shared 
decision-making in enabling deprescribing,8 11 although 
time constraints can be a barrier to this process.12 How 
health professionals communicate with patients will 
depend on whether they are resistant to deprescribing, 
disinterested in their medicines overall or feel ambivalent 
towards deprescribing.8

Increasing attention on the importance of involving 
consumers and their carers in decision-making, and 
acknowledgement of their willingness to have their medi-
cines deprescribed,13 has resulted in the development of 
consumer resources to support deprescribing.14 15 This 
includes deprescribing plans for PPIs developed by the 
Australian not-for-profit organisation responsible for 
supporting quality use of medicines, NPS MedicineWise,15 
and the Eliminating Medications Through Patient 
Ownership of End Results (EMPOWER) brochures 
developed by the Canadian Deprescribing Network.14 
EMPOWER brochures for sedatives and hypnotics, PPIs, 
sulfonylureas, antipsychotics, antihistamines and non-
steroidal anti-inflammatory drugs have been designed to 
empower older people to drive reductions in inappro-
priate prescribing.14 These brochures are intended as self-
directed education tools to encourage patients to initiate 
discussions about deprescribing with their physician. A 
systematic review of patient education material targeting 
deprescribing found fewer than half presented benefits 
and harms of deprescribing and most were suitable only 
for patients with above-average reading levels.16 Health 
literacy refers to the degree to which people are able to 
access, understand, appraise and apply health informa-
tion in order to make decisions about their health.17 Low 
health literacy is associated with poorer interpretation 
of medication labels, increased risk of hospitalisation 
and mortality.18 Development of material suitable for 
older people who may have lower levels of health literacy 
and understanding of medicine information is crucial 
to enable shared deprescribing decision-making and 
improved health outcomes.19

Existing consumer resources to support deprescribing 
do not specifically target hospital inpatients and do not 
provide a personalised weaning plan. Although commu-
nication of changes made to medicines during hospital 
admission and particularly at transitions of care is critical 
to maintaining continuity of care, it is often inadequate.20 
A cohort study of patients discharged from tertiary 
hospital in the USA identified only 22% of patients and/
or family members were involved in decisions made to 
their medicines during their hospital admission, despite 
35% with plans to discontinue their regular medicines.21

Development of consumer information leaflets for 
older hospital inpatients to support deprescribing of 
the most common potentially inappropriate medica-
tions may assist in improving shared decision-making, 
self-management, and communication of medication 

changes initiated in hospital at transitions of care to 
patients, their families and their regular prescribers. 
Patient and public involvement in the coproduction of 
patient material is actively promoted and increasingly a 
necessity in health research.22 Despite this, involvement 
of consumers is variable, is often limited to written patient 
information within medicine packaging23 and is often not 
undertaken across all stages of research.24 Furthermore, 
consumer or patient involvement is very rarely conducted 
at the onset of written material development. Involve-
ment of consumers in the development of information 
leaflets is essential to ensure material is relevant, read-
able and understandable to the population of interest. 
Highly prevalent potentially inappropriate medications 
among older hospital inpatients include antipsychotics 
(up to 40% with dementia),25 26 benzodiazepines (up to 
30%)27–29 and PPIs (up to 40%).27–29 The aim of this study 
was to develop consumer information leaflets for older 
hospital inpatients and their carers on the deprescribing 
of antipsychotics, benzodiazepines or Z-drugs and PPIs to 
support the deprescribing process during hospital admis-
sion and following hospital discharge.

Methods
Study design
Three consumer information leaflets were developed and 
user tested with consumers and hospital health profes-
sionals via an iterative mixed-methods approach over 
three rounds.

Participants
Advertisements to recruit consumers and their carers were 
widely distributed across local health and media networks 
and research institutes in Sydney, Australia between 
May and August 2018. Face-to-face recruitment was also 
performed by researchers at local senior community and 
church events and in hospital waiting areas. Approxi-
mately 10 participants for each round of consumer user 
testing were sought, in line with existing user testing 
procedures to develop patient medication information.23 
Consumers and their carers were reimbursed for their 
actual costs of travel and/or parking.

Consumers (and/or their carers) were eligible for inclu-
sion in the study if they were aged 65 years and over, were 
admitted to hospital within the previous 5 years and took 
one or more regular medications. A carer was defined as a 
person who provides unpaid care and support to a family 
member or friend to manage their medications and/or 
medical condition.30 Consumers and their carers were 
excluded from participating in user testing of a leaflet if 
they self-reported prior or current use of the medicine of 
interest (antipsychotic, benzodiazepine/Z-drug or PPI). 
This is consistent with the recommendations for the devel-
opment of consumer medicine information (CMI).23

Purposive and snowball sampling techniques were used 
to recruit hospital health professionals from general 
medicine and geriatric services, who may be more likely 
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to practise deprescribing than those working in other 
services. This included recruitment through presenta-
tions at local hospital clinical meetings across two local 
health districts in Sydney, Australia. All hospital doctors 
and pharmacists were eligible to participate in user 
testing irrespective of level of experience. Recruitment 
continued until saturation of themes was reached and no 
further changes to the leaflets were identified.

Initial design of leaflets
All three consumer information leaflets are targeted 
towards hospital inpatients aged 65 years and over (and/
or their families/carers), for whom hospital clinicians 
have considered deprescribing of an antipsychotic, 
benzodiazepine/Z-drug and/or PPI. These leaflets were 
designed to be provided to patients and/or their families 
during their hospital admission and/or at discharge to aid 
in their understanding of medicine changes made during 
their hospital admission, and support shared decision-
making of deprescribing decisions between patients, 
their families and health professionals. In addition, a 
personalised weaning plan, to be completed by a hospital 
clinician on hospital discharge, was included to support 
ongoing weaning of a medicine and communication with 
the patient’s general practitioner. Although the leaflets 
were designed to be broad and encompass different indi-
cations of inappropriate use, the antipsychotic leaflet 
primarily targeted patients prescribed antipsychotics for 
behavioural and psychological symptoms of dementia.

The initial design and content of the two-page anti-
psychotic consumer information leaflet by the research 
team were based on available published literature, 
consumer resources and guidelines for the development 
of consumer information and the use of antipsychotics in 
older people.14 15 31–33 The research team had multidisci-
plinary clinical and research expertise in geriatric phar-
macotherapy and research expertise in the development 
of patient-centred resources and shared decision-making. 
Development of the leaflets considered design features 
to accommodate age-related changes in vision (eg, 
increased font size), memory and cognition (eg, avoid-
ance of medical jargon, use of short messages).34 Page 
1 of the leaflet included general information on the use 
and deprescribing of the medicine (indication, common 
side effects, rationale for deprescribing, plan, withdrawal 
symptoms and monitoring, and non-drug options), as 
well as individualised information regarding the decision 
made during hospital admission or discharge about the 
use of the medicine (reduced dose, stopped or referral 
to general practitioner to review). Page 2 (reverse) 
contained a personalised initial 2-week weaning plan to 
be completed by the hospital pharmacist or doctor to 
assist patients and carers to follow their care plan. Sepa-
ration of information from the personalised weaning 
plan over two pages was chosen to accommodate design 
principles for older people (eg, increased text size, white 
space),34 and provide display and storage options for the 
weaning plan for consumers (eg, display on the fridge at 

home). The Flesch-Kincaid Grade Level was calculated to 
assess the readability of the leaflets.35 Information in the 
leaflets was written below the recommended high school 
level (US eighth grade or lower).36

Study procedure and analysis
Three rounds of face-to-face consumer and health profes-
sional user testing and semi-structured interviews were 
performed by one of two research pharmacists experi-
enced in qualitative research between May and August 
2018 (SC and NJ). The antipsychotic leaflet was tested in 
rounds 1 and 2 (revised leaflet) and the benzodiazepine/
Z-drug and PPI leaflets in round 3 (figure 1).

Consumer data collection
Self-reported characteristics were recorded for 
consumers, including age, gender, level of education 
and health literacy. Health literacy was measured using 
a self-reported validated scale that comprised three ques-
tions.37 38

Consumer participants were provided with back-
ground information on the user testing process and were 
provided with one of three consumer leaflets to read 
prior to questioning. During the consumer interviews, 
the research pharmacist administered 12–13 user testing 
questions (UTQs) to evaluate the consumer’s ability to 
locate and understand information, followed by semi-
structured interview questions to obtain broader feed-
back on design and content. UTQs were developed via 
consensus within the research team and related to key 
elements within the leaflet, including rationale and plan 
for deprescribing, withdrawal symptoms, monitoring and 
non-drug options (online supplementary file 1 table S1). 
Responses to UTQs were timed and recorded as ‘found’ 
if consumers were able to identify the correct location in 
the leaflet, ‘found with difficulty’ if located after two or 
more minutes and/or required two or more non-leading 
prompts (significant rewording of the question), and as 
‘understood’ if their response aligned with the predeter-
mined answers (online supplementary file 1 table S2). 
This user testing was based on the process previously 
performed in the design and user testing of CMI31 and 
medication labels.39

At the completion of the user testing, a semi-structured 
interview was performed with each participant to obtain 
broader feedback on the design and content of the leaf-
lets (see interview guide in online supplementary file 2). 
Interviews were audio-recorded and transcribed exter-
nally by a professional transcription service.

Consumer user testing analysis
Response times for time to first location and under-
standing of information were described at the conclusion 
of each round. Questions found to create confusion with 
consumers in the first round of user testing were reworded 
for clarity for subsequent rounds. Following each round, 
responses to UTQs were compared with predetermined 
answers to identify information that was difficult to identify 
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Figure 1  Redesign process with consumers and health professionals. SUS, System Usability Scale.

and/or understand, and required design and/or content 
changes prior to the next round. Coding of responses to 
UTQs was performed by one researcher and reviewed by 
members of the research team where responses did not 
clearly align with predetermined answers.

Responses to the three health literacy questions were 
coded using the 5-point Likert scale, where 1=always 
requiring assistance, difficulty learning all the time 
and no confidence completing medical forms, and 
5=requiring no assistance, no difficulty learning and 
extremely confident completing medical forms. A score 
of 1–4 was categorised as having limited health literacy 
and score of 5 as adequate health literacy.40 41

Hospital health professional data collection
Profession, specialty and years of experience for each 
hospital health professional were recorded.

A research pharmacist provided participants with 
an example case scenario of an older hospital inpa-
tient with a weaning plan for their antipsychotic or 
benzodiazepine/Z-drug. Participants were requested to 
complete the necessary patient and medicine details, 
including a 2-week weaning plan on the relevant draft 
leaflet. Time to complete both pages of the leaflet was 
recorded. This was then followed by completion of a self-
administered System Usability Scale (SUS) to assess their 
perceived usability of the leaflet. The SUS consists of 10 
questions answered on a 5-point Likert scale to assess 
perceived usability of a product or tool.42 Although orig-
inally used for electronic-based tools, the SUS has since 
been used to assess the usability of paper-based tools.43 44 

Questions were adapted from ‘this system’ to ‘this leaflet’ 
for relevance.

Feedback on the design, content and usability of the 
leaflets was obtained via one-on-one semi-structured inter-
views (see interview guide in online supplementary file 
2). All interviews were audio-recorded and transcribed by 
a professional transcription service.

Hospital health professional user testing analysis
The mean scores for individually completed SUS ques-
tionnaires and time taken to complete both pages of the 
leaflet were summarised. SUS scores range between 0 and 
100, with scores above 70 considered to indicate good 
usability.45

Semi-structured interview analysis
Thematic analysis of consumer and health professional 
semi-structured interview transcripts to identify themes 
and subthemes was performed in NVivo V.11. Initial 
themes were identified using an inductive approach and 
subthemes further explored. These themes related to the 
content, design (layout, text, length) and usability of the 
information leaflets. Coding of themes and construction 
of matrices to summarise data were performed by one 
researcher and reviewed by members of the multidisci-
plinary research team for consensus.

Redesign of leaflets
The design of the leaflets was refined by the research team 
following feedback obtained from consumers and health 
professionals after each round. Collective changes were 
made to all leaflets following round 3 of user testing to 
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ensure consistency in design and content across all leaf-
lets. Final leaflets were produced by an external profes-
sional graphics design company.

Reporting of the results are in line with the Standards 
for Reporting Qualitative Research checklist.46

Patient and public involvement
Patient and public involvement in the coproduction of 
the consumer information leaflets occurred across several 
stages in this study. This included consumer representa-
tion in the initial identification and prioritisation of the 
need for written consumer information on medicines 
deprescribed in hospital, components of information 
content for its development and dissemination of the 
study. Patients and the public were not involved in data 
analysis or interpretation. Patient and public involve-
ment in this study has been summarised in the Guidance 
for Reporting Involvement of Patients and the Public 
(GRIPP2) short form47 (see online supplementary file 3 
table S1).

The research question and the development and testing 
of consumer information were informed by the priorities, 
experiences and preferences of consumer representatives 
on the steering committee for reducing inappropriate 
polypharmacy in older inpatients. Consumer representa-
tives on the steering committee ensured consumer needs 
were considered throughout the study. Development 
of the consumer information leaflets was an iterative 
process, informed at each stage by consumer responses to 
UTQs and semi-structured interviews. Participants were 
recruited via consumer groups and networks.

The design of the study was based on the research 
team’s multidisciplinary expertise in medicines informa-
tion development and clinical studies with older people, 
as well as expertise and previous research on the devel-
opment of usable CMI. Participants were not asked to 
assess the burden of the intervention and time required 
to participate in the research. The structure of interviews 
was based on consumer feedback in previous studies 
evaluating medicines information, and each partici-
pant selected their preferred time and location for the 
interview.

The final leaflets will be reviewed by consumer represen-
tatives on the steering committee. A lay report describing 
the results of the study will be disseminated through the 
consumer networks involved.

Results
Consumers
Consumer characteristics are summarised in table  1. 
Thirty-seven consumers, of whom eight were carers (who 
participated without the presence of the person they cared 
for), participated across three rounds of user testing. 
The majority of consumers were aged between 70 and 89 
years, were female, born in Australia and spoke English 
as their main language at home. Approximately a quarter 
of consumers had perceived limited health literacy in one 

or more domains, reporting difficulty reading hospital or 
medicine information (n=14, 24%), difficulty learning 
about their medical or medicine information due to diffi-
culty reading hospital or medicine information (n=9, 
27%), and lack of confidence completing medical forms 
(n=10, 38%).

At least 80% of consumers located and understood the 
majority of information presented in the leaflet in each 
round (table 2). This included 9 of 12 information points 
found (including with difficulty) and understood in round 
1, 10 of 12 in round 2, and 12 of 13 (benzodiazepine/Z--
drug leaflet) and 11 of 12 (PPI leaflet) in round 3. Of the 
consumers who located information, no more than two 
consumers required longer than 2 min or two or more 
prompts from the interviewer across all rounds. This 
included across two points of information tested in round 
1, two in round 2, seven in benzodiazepine/Z-drug and 
two in PPI user testing in round 3.

Questions that were found to be difficult for consumers 
to understand and required rewording are presented 
in online supplementary file 1 table S1. This primarily 
occurred following round 1 user testing and included ques-
tions related to the decision made about the medicine in 
hospital, reason for stopping, increasing side effects with 
age and what to do if they experience withdrawal symptoms. 
Following rewording of these UTQs, in addition to revision 
of wording and formatting of the presentation of this infor-
mation (use of tick boxes, tables) in the leaflet in round 2, 
approximately 80% of consumers were able to locate and 
understand these four points of information, increasing to 
90%–100% in round 3.

All consumers correctly located and understood 
10 of 13 information points in round 3 of testing the 
benzodiazepine/Z-drug leaflet and 10 of 12 information 
points in round 3 of testing the PPI leaflet. The only infor-
mation points which were not found and understood in 
fewer than 90% of consumers in round 3 were the time 
over which benzodiazepines/Z-drugs are weaned (found 
and understood by 67%) and side effects experienced 
while taking the PPI (found and understood by 78%). The 
wording of the duration over which benzodiazepines/Z--
drugs were weaned and order of appearance of side effects 
was subsequently changed following further questioning 
about these items during the semi-structured interviews.

Although the majority of consumers identified and 
understood what action to take if they experienced with-
drawal symptoms, confusion remained over the differ-
ence between side effects, withdrawal symptoms and 
symptoms of the underlying condition returning. Greater 
emphasis using capitalisation of the words ‘while taking’ 
and ‘coming off’ in the headings and repositioning of 
this information in the leaflet were used to help distin-
guish between the timing of side effects and withdrawal 
symptoms. Although bolding and underlining of these 
words were suggested by consumers, capitalisation was 
chosen as this allowed for greater emphasis in the head-
ings which were already bolded and presented in reverse 
type. These changes assisted in the identification of when 
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Table 1  Summary of consumer characteristics (n=37)

Characteristics

Antipsychotic Benzodiazepine/Z-drug
Round 3
(n=9)

Proton pump inhibitor
Round 3
(n=9)

Round 1 
(n=10)

Round 2
(n=9)

Participant

 � Consumer 8 9 6 6

 � Carer 2 0 3 3

Age (years)

 � 50–59 1 0 2 2

 � 60–69 1 2 2 3

 � 70–79 4 4 3 2

 � 80–89 4 3 2 1

 � 90–99 0 0 0 1

Gender

 � Male 5 4 1 3

 � Female 5 5 8 6

Country of birth

 � Australia 6 8 7 8

 � Overseas 4 1 2 1

Main language spoken at home

 � English 10 9 9 8

 � Other 0 0 0 1

Other languages spoken at home

 � None 8 9 8 7

 � Other 2 0 1 2

Highest level of education

 � University degree or higher 5 2 3 3

 � Diploma 1 4 1 3

 � Certificate 1 1 1 0

 � Completed year 12 1 1 1 3

 � Completed year 10 1 1 3 0

 � Primary school 1 0 0 0

Confidence completing medical forms

 � Extremely 9 6 3 0

 � Quite 1 1 5 5

 � Somewhat 0 2 0 4

 � A little 0 0 1 0

 � Not at all 0 0 0 0

Requires assistance to read hospital/medicine 
information

 � None of the time 9 7 6 6

 � A little of the time 0 1 3 2

 � Some of the time 1 1 0 1

 � Most of the time 0 0 0 0

 � All of the time 0 0 0 0

Difficulty learning about medical condition/
medicines due to difficultly reading hospital/
medicine information
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Characteristics

Antipsychotic Benzodiazepine/Z-drug
Round 3
(n=9)

Proton pump inhibitor
Round 3
(n=9)

Round 1 
(n=10)

Round 2
(n=9)

 � None of the time 8 7 5 7

 � A little of the time 1 0 4 2

 � Some of the time 0 2 0 0

 � Most of the time 1 0 0 0

 � All of the time 0 0 0 0

Table 1  Continued

symptoms would likely occur; however, explanation of 
the underlying difference between withdrawal symptoms, 
side effects and the symptoms of the underlying condi-
tion returning remained challenging across rounds:

Well, you go back to the feeling, that you had before 
you started taking the medication. And that’s what I 
never want to do. (Benzodiazepine R3, P9)

Withdrawal symptoms…to me means certain side 
effects once the medicines have been ceased. 
(Antipsychotics R2, P3)

A summary of consumer perceptions is presented in 
table  3. The user testing process was found to be chal-
lenging for consumers who revealed feeling overwhelmed 
due to unfamiliarity with the medicine tested and no 
opportunity to read the leaflet at home multiple times 
prior to the user testing process. Overall, the majority of 
consumers found the leaflets to be informative and well 
designed, and perceived the leaflets to be useful aids to 
assist with their understanding and ongoing plan for their 
medicines following discharge from hospital:

It’s altogether positive. It’s letting you understand the 
treatment that’s been given to you - the why - there’s 
a little bit of how it works, there’s the possible side ef-
fects. Then in this case, how do you stop it? So, there’s 
understanding and control, and I think it empowers 
the patient if they’re willing. But if it’s not empow-
ering the patient, at least it’s empowering the carer. 
(Benzodiazepine R3, P8)

Hospital health professionals
Twelve hospital health professionals, comprising seven 
pharmacists and five doctors, participated in user testing 
(table 4). The majority of participants were female and 
had practised for between 1 and 10 years.

Participants took an average of 3:44 min (range: 2:07–
6:20 min) (pharmacists: 4:22 min, doctors: 2:55 min) to 
complete both pages of the consumer leaflet. A summary 
of SUS scores for each question is presented in figure 2. 
The average±SD SUS score for use of the antipsychotic 
leaflet was 91.0±3.8 and 86.4±6.6 for the benzodiazepine/
Z-drug leaflet, indicating excellent usability.45

A summary of health professional perceptions is 
presented in table 5. Overall, health professionals found 

the leaflets easy to understand, clear and useful for 
patients and themselves as education aids. All participants 
agreed or strongly agreed that the leaflets were easy to 
use, components within the leaflet were well integrated, 
and that they would feel very confident to use the leaflet 
in practice and use it frequently. Participants found the 
leaflets would be particularly beneficial for carers who 
often manage medicines:

I think it’s good to give something to the patient or 
carer because just telling them we’re stopping it is 
not enough. And also what I find is that sometimes 
when pharmacists see the patient on the ward - they 
are usually the patients who are not going to be car-
ing for their medicines. So if you can have something 
in writing that can be passed on to the carer, it would 
help a lot. (Antipsychotics R2, P2-Pharmacist)

I just wonder if someone with cognitive impairment 
and dementia is going to benefit from reading that 
– probably not. But most of the patients we see prob-
ably wouldn’t read it. So it could be given to the carer 
as well in this scenario. (Benzodiazepines R3, P6-
Junior Medical Officer)

As was the case in consumer interviews, suggested 
improvements to the leaflets included use of colour and 
reduced content; however, there was uncertainty as to 
which or whether any content could be removed:

There are a lot of words but I can’t think of anything 
that you would remove to make it less cluttered. It’s 
not that cluttered to begin with. (Antipsychotics R2, 
P7-Junior Medical Officer)

Health professionals differed in perceptions on who 
is likely to complete the leaflet in clinical practice (ie, 
pharmacist or junior doctor) and perceived that time and 
resources (eg, adequate staffing to perform additional 
tasks) to be potential barriers to providing counselling 
and completing the leaflet:

Ideally, I’d like to use it as a counselling aid, but I 
think practically, I’d be strapped for time and would 
end up just handing it to them with the discharge 
summary paperwork. (Antipsychotics R2, P7-Junior 
Medical Officer)

I believe pharmacists would probably be better in 
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Table 2  Summary of quantitative findings from consumer user testing

Leaflet information 
tested by UTQs

Round 1
Antipsychotic (n=10)

Round 2
Antipsychotic (n=9)

Round 3
Benzodiazepine/Z-drug 
(n=9)

Round 3
Proton pump inhibitor 
(n=9)

F(d*) U % F&U F(d*) U % F&U F(d*) U % F&U F(d*) U % F&U

Name of medicine 
being stopped

8 8 80 8 8 89 9 (1) 9 100 9 (1) 9 100

Decision made (in 
hospital) about the 
use of the medicine

5 5 50 7 7 78 8 (1) 8 89 9 9 100

Usual duration of 
medicine

N/A N/A N/A N/A N/A N/A 9 (2) 9 100 9 9 100

Side effects/harms 
while taking the 
medicine

9 8 80 8 8 89 9 (1) 9 100 9 7 78

Overall reason for 
stopping the medicine

7 (1) 6 60 9 (1) 8 89 9 (1) 8 89 8 8 89

Increased side effects 
with age

8 (1) 8 80 9 9 100 9 9 100 9 9 100

How to stop the 
medicine

8 8 80 9 9 100 9 6 67 9 9 100

Stopping the 
medicine too quickly 
causes withdrawal 
symptoms

10 8 80 9 (2) 7 78 9 (1) 9 100 N/A N/A N/A

Example of a 
withdrawal symptom

10 10 100 9 9 100 9 9 100 N/A N/A N/A

Action to take for 
‘serious’ withdrawal 
symptoms

7 6 60 9 9 100 9 9 100 9 9 100

Action to take for 
‘other’ withdrawal 
symptoms

9 9 90 9 9 100 9 (1) 9 100 9 (1) 9 100

Non-drug options 10 10 100 9 9 100 N/A N/A N/A 9 9 100

Acting on a non-drug 
option—suitable time 
to eat

N/A N/A N/A N/A N/A N/A 9 9 100 9 9 100

Action if continue 
to feel worse while 
coming off the 
medicine and do 
not want to continue 
weaning

9 9 90 8 8 89 9 9 100 9 9 100

See online supplementary file 1 table S1 for UTQs asked in each round of user testing.
d*, number of participants who found the answer with difficulty (≥2 min and/or ≥2 prompts); F, found;N/A, information on the leaflet 
which was not tested by UTQ; U, understood;UTQ, user testing question.

completing it, especially because they check the 
discharge summary and sometimes they put in the 
dates and change the format and things. So if they can 
do this, I think they will be, yeah, a bit more meticu-
lous and better. (Benzodiazepines R3, P11-Registrar)

Redesign of leaflets
Changes made to the content and design of leaflets 
following each round of feedback from consumer 
and health professionals are summarised in online 

supplementary file 1 table S3. The majority of changes were 
made in the first round of consumer testing and included 
increases in font size, spacing, reduction in content, and 
clarity in wording and presentation of information. Final 
designs of all three leaflets were produced as editable 
PDFs to enable completion by a hospital doctor or phar-
macist electronically if preferred (online supplementary 
file 4). Readability of each leaflet, as assessed by the Flesch-
Kincaid Grade Level, increased in subsequent rounds and 
remained below the recommended eighth-grade level 
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Table 4  Summary of health professional characteristics

Characteristics

Health 
professionals 
(n=12)

Gender

 � Male 4

 � Female 8

Age (years)

 � 18–29 4

 � 30–39 6

 � 40–49 1

 � 50–59 1

Profession

 � Pharmacist 7

 � Junior doctor 4

 � Registrar 1

Length of time as practitioner (years)

 � <1  1

 � 1–5 4

 � 6–10 4

 � >10 3

Area of specialty

 � General 7

 � Geriatrics 3

 � Other 2

Time in specialty (years)

 � <1  3

 � 1–5 4

 � 6–10 4

 � >10 1

(antipsychotic: from 9.1 to 6.9; benzodiazepine/Z-drug: 
from 6.4 to 6.1; PPI: from 6.1 to 6.0).

Discussion
This is the first study to report consumer and health 
professional user testing of consumer information leaf-
lets for deprescribing in people over the age of 65 years. 
Patient and public involvement across several stages of 
this study ensured consumer needs were considered in 
the development of consumer-friendly leaflets. Over 
80% of consumers correctly found and understood the 
majority of information in the leaflets and perceived the 
leaflets to be informative, well designed and a valuable 
resource to assist with deprescribing following hospital 
discharge. The leaflets were perceived to have excellent 
usability by hospital health professionals and perceived 
as likely to be completed by pharmacists and/or junior 
doctors depending on time and resources available.

Previous Australian studies of development and user 
testing of CMI and medicine labels have been performed 
in consumers younger than 70 years.48 49 In line with 
Farage et al,34 challenges in designing and user testing 
of medication information in an older cohort were 
due to age-related decline in memory and cognition, 
including difficulty learning and retaining new informa-
tion, interpreting written and verbal information, and 
reduced processing speed. Although self-reported health 
literacy was high among consumer participants, several 
challenges were found during the user testing process. 
Consumers reported feeling overwhelmed during ques-
tioning and that they would benefit from the opportu-
nity to read the leaflet multiple times at home prior to 
user testing, which could occur in practice but is not part 
of standard user testing methodology. Particularly chal-
lenging terminology and design included the ‘decision 
made to stop the medicine’, which was not found and 
understood by 50% of consumers in round 1, despite 
being among the first piece of information presented in 
the leaflet. In addition to a change in wording for subse-
quent rounds, design modifications including the use 
of check boxes (ie, reduced, stopped, refer to general 
practitioner) and increased spacing were necessary to 
improve consumers’ understanding of this component of 
the leaflet. This highlights the complexity in designing 
medicine information in this population and the need 
for consideration of design elements (eg, larger font size, 
spacing, bolding) in addition to content. Difficulty under-
standing the underlying differences between withdrawal 
symptoms and side effects was also evident across rounds, 
suggesting the need for additional verbal counselling 
from a health professional in clinical practice and/or use 
of visual aids.50

Hospital health professionals were positive overall 
about the design, content and perceived benefit of 
the leaflets in practice. Suggested design and content 
changes largely aligned with consumer perceptions and 
suggestions. Existing consumer information leaflets or 
brochures targeting deprescribing of potentially inap-
propriate medications comprise generalised weaning 
plans.14 15 A unique feature of the leaflets designed in 
this study is the personalised weaning plan for the initial 
2 weeks following hospital discharge, to be completed for 
each patient by a health professional. The inclusion of 
this personal plan was perceived positively by both health 
professionals and consumers, and particularly beneficial 
for medications with longer and more complex weaning 
plans, such as those seen with benzodiazepines and 
antipsychotics.10

Existing consumer resources for deprescribing of 
inappropriate medications, including the EMPOWER 
brochures14 and NPS PPI leaflet,15 provide general guid-
ance for weaning medicines and alternative manage-
ment, with the intention for older people to seek a 
health professional to discuss a plan to discontinue their 
medicines. Use of the EMPOWER brochures has been 
explored in the community and hospital setting to reduce 
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Figure 2  System Usability Scale responses from health professionals for antipsychotic and benzodiazepine consumer 
information leaflets.

inappropriate use of benzodiazepines and Z-drugs in 
older adults aged 65 years and over.51 52 In contrast, the 
consumer leaflets developed in this study were designed 
to be provided to older hospital inpatients at the time a 
decision has been made by a clinician to start the depre-
scribing process.

Involvement of consumers in primary care research 
is variable and most frequently involves representation 
in steering committees and dissemination of research 
findings.24 Although participation of consumers in user 
testing of information leaflets appears to be increasing,53 54 
these are primarily focused on CMIs and are currently 
only mandatory in Europe.23 Coproduction of informa-
tion leaflets across all stages of the research process is 
uncommon and has not yet been performed for leaflets 
specific to deprescribing. In Australia, previous research 
into alternative formats of CMI has described the involve-
ment of consumers across multiple stages of research.31 
This included consumer and health professional partic-
ipation in an initial needs analysis to investigate percep-
tions of CMI and to inform the development of alternative 
CMI formats. Evaluation of these leaflets was under-
taken via a user testing process.31 The method from this 
report was used to inform the design of this study and to 
increase involvement of consumers in the development 
of consumer information leaflets.

This study had a number of strengths and limitations. 
A significant strength of this study is the high level of 
consumer engagement from initial development of the 
research question to testing of the consumer information 
leaflets to ensure their readability and understandability. 
The leaflets were tested across multiple rounds with input 
from consumers and multidisciplinary hospital health 
professionals. This included contribution from carers 

who are likely to provide medical care and/or support 
medication management for older people, particularly 
for those living with dementia. Although the same leaflet 
was not tested across all three rounds with 10 participants, 
which is typical in user testing,23 the design and content 
were largely consistent across all leaflets, with the excep-
tion of medicine-specific information including indica-
tion, side effects and withdrawal symptoms. This method 
also provided the opportunity to test the content of three 
different medication leaflets. Efforts were made to ensure 
wording was consistent between the three leaflets where 
possible. Design and content changes reflected feedback 
from participants and overall recommendations for the 
design of material for older people.34 Patient and public 
involvement did not occur at data analysis and interpreta-
tion stages. Inclusion of consumer representatives at these 
stages could provide further patient perspectives and 
identify themes missed or misinterpreted by researchers.

The leaflets were not tested with consumers who had 
previously taken the medicine, thereby reducing poten-
tial bias from existing medicine knowledge.23 Previous 
profession of consumers was not recorded and there-
fore consumers with prior healthcare backgrounds may 
have been included. Participants may not be represen-
tative of all older patients in whom deprescribing deci-
sions are made in hospital. For example, approximately 
three-quarters of consumers in this study had perceived 
adequate health literacy in one or more domains, 
compared with findings from the 2018 Australian Health 
Literacy Survey which identified 39% of people over 65 
years found it always easy to understand health infor-
mation well enough to know what to do.19 The leaflets 
were not retested following incorporation of all find-
ings after round 3. Further testing in the population of 
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interest (older hospital inpatients who have the medicine 
of interest deprescribed) is needed to inform additional 
revisions of the leaflets, if required. Previous studies have 
performed user testing in older people up to the age of 70 
years,48 49 whereas consumers in this study were primarily 
aged over 70. Difficulties encountered undertaking the 
user testing process in this study suggest that further 
consideration of a person’s degree of independence and 
ability to self-manage their medications may be necessary. 
The use of colour was frequently suggested by consumers 
and health professionals; however, the leaflets were 
designed in black and white as there is likely to be limited 
availability of colour printing in hospitals. Researchers 
considering the development of consumer information 
leaflets for additional medicines should ensure user 
testing with consumers is performed to develop specific 
design and content features understandable by the popu-
lation of interest. The feasibility and effectiveness of the 
consumer leaflets to support deprescribing and reduce 
inappropriate medication use in older hospital inpatients 
were not explored in this study and should be considered 
in future studies.

Conclusion
Three consumer information leaflets to support depre-
scribing for older inpatients have been developed and 
tested by consumers and health professionals. Patient 
and public involvement in this study ensured the needs 
of consumers were considered across different stages in 
the research process. Future studies should also consider 
consumer involvement in the analysis and interpreta-
tion of user testing results and interview transcripts to 
provide additional patient perspectives. Further testing 
in clinical practice may inform additional modifications. 
The feasibility and effectiveness of the leaflets to support 
deprescribing at transitions of care should be explored in 
clinical practice.
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