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User testing as a method for identifying how consumers say they would act on 

information related to over-the-counter medicines 

Abstract 

Background 

User testing evaluates written medicine information (WMI) usability by examining participantƐ͛ 

ability to find and understand information. It can also be an effective method to determine how 

consumers say they will act on information on an over-the-counter (OTC) label. 

Objective 

To examine ĐŽŶƐƵŵĞƌƐ͛ reported behaviors regarding dosage and storage as a measure of a 

ŵĞĚŝĐŝŶĞ ůĂďĞů͛Ɛ ƵƐĂďŝůŝƚǇ ĂŶĚ ĐŽŶƐƵŵĞƌƐ͛ ĨƵŶĐƚŝŽŶĂů ŚĞĂůƚŚ ůŝƚĞƌĂĐǇ. 

Material and methods 

UƐĞƌ ƚĞƐƚŝŶŐ ŽĨ ϱ ĚŝĐůŽĨĞŶĂĐ OTC ůĂďĞůƐ ;ďǇ ϱϬ ƐƵďũĞĐƚƐ͖ ϭϬ ƉĞƌ ůĂďĞůͿ ŵĞĂƐƵƌĞĚ ĐŽŶƐƵŵĞƌƐ͛ ĂďŝůŝƚǇ 

to find and understand key points of information using a 13-item questionnaire. Consumers were 

required to elaborate on their behavior in regard to 2 additional questions: 1) when they would 

take diclofenac if they had constant back pain from 8am (dosage-related) and; 2) where they 

would store it in their home (storage-related). Responses were transcribed verbatim, and coded 

by 2 pharmacists.  

Results 

Appropriate dosing for constant back pain was reported by 29 consumers. However, dosing 

intervals shorter than the specified 8 hours were often reported (n=19), due to adjusting intervals 

to accommodate up to the maximum of 8 tablets in 24 hours, desire for pain relief, and/or 
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pragmatic dosing (e.g. around bedtime). Only 29 consumers stated completely appropriate 

storage location examples (e.g. medicine cabinet).  

Conclusions 

Consumers may act inappropriately on OTC label information about dosage and/or storage, which 

could potentially adversely impact medicine use. User testing can contribute to the development 

of high quality WMI and help identify where label wordings are inappropriate for the health 

literacy levels of consumers. 

 

Key words 

Health literacy; user testing; drug labeling; non-prescription drugs; self-management. 

 

Article synopsis 

TŚŝƐ ƐƚƵĚǇ ƐŽƵŐŚƚ ƚŽ ĞǆĂŵŝŶĞ ĐŽŶƐƵŵĞƌƐ͛ ƉƌŽƉŽƐĞĚ ďĞŚĂǀŝŽƵƌƐ ŝŶ ƌĞůĂƚŝŽŶ ƚŽ ĚŽƐĂŐĞ ĂŶĚ ƐƚŽƌĂŐĞ 

ĂƐ Ă ŵĞĂƐƵƌĞ ŽĨ ƚŚĞ ƵƐĂďŝůŝƚǇ ŽĨ Ă ŵĞĚŝĐŝŶĞ ůĂďĞů ĂŶĚ ĐŽŶƐƵŵĞƌƐ͛ ĨƵŶĐƚŝŽŶĂů ŚĞĂůƚŚ ůŝƚĞƌĂĐǇ͘ 

Participants were asked two additional scenario questions as an extension of normal user testing 

protocol: 1) when they would take diclofenac if constant back pain was experienced (dosage-

related) and; 2) where they would store the medicine in their home (storage-related). Twenty nine 

participants nominated dosage regimens as per the label; 20 participants chose to modify the 

specified dosing interval. Inappropriate storage locations were specified by about half of the 

participants. 
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Introduction 

The importance of health literacy is clear within the context of healthcare. Health literacy can be 

ĚĞĨŝŶĞĚ ĂƐ ͞ƚŚĞ ĚĞŐƌĞĞ ƚŽ ǁŚŝĐŚ ŝŶĚŝǀŝĚƵĂůƐ ŚĂǀĞ ƚŚĞ ĐĂƉĂĐŝƚǇ ƚŽ ŽďƚĂŝŶ͕ ƉƌŽĐĞƐƐ͕ ĂŶĚ ƵŶĚĞƌƐƚĂŶĚ 

ďĂƐŝĐ ŚĞĂůƚŚ ŝŶĨŽƌŵĂƚŝŽŶ ĂŶĚ ƐĞƌǀŝĐĞƐ ŶĞĞĚĞĚ ƚŽ ŵĂŬĞ ĂƉƉƌŽƉƌŝĂƚĞ ŚĞĂůƚŚ ĚĞĐŝƐŝŽŶƐ͟.1(p32) Health 

literacy can be further conceptualized within a three-tiered model of health literacy, consisting of 

functional (level 1), interactive (level 2), and critical health literacy (level 3), where functional 

health literacy is the foundation level upon which the other levels can be developed.2 Functional 

health literacy is related to Ă ƉĞƌƐŽŶ͛Ɛ capacity to utilize literacy skills in the context of health and 

medicine-related information.3   

Suboptimal health literacy has been associated with a number of negative outcomes for 

individuals.4-6 Thus, adequate health literacy levels are important, and have been associated with 

written medicine information (WMI) understanding.7 A number of health literacy screening tools 

exist, but not all measure functional health literacy.8 Those which require individuals to apply a 

range of skills inherent in functional health literacy include tools such as the Test Of Functional 

Health Literacy in Adults (TOFHLA), and the Newest Vital Sign (NVS).8 In relation to written 

information, a wide range of tools exist for use in health and medicines information evaluation; 

however, most only assess readability and/or design.8 

Suboptimal health literacy is widespread,9 and there are a number of strategies that can be 

implemented to help improve the ease with which health and/or medicines information can be 

understood, with one such strategy being user testing.10 Therefore, in light of the universal 

precautions approach to health literacy, where strategies to support patients in managing their 

health are underpinned by the premise that everyone may have problems understanding health-

related information,11 user testing can help to achieve this in relation to WMI.12 User testing, 

developed by Sless and colleagues,13 can be regarded as the gold standard method in evaluating 
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the performance or usability of WMI.14 User testing is recommended15 in the European Union, 

where the usability of leaflets must be assured via consultation with consumers.16 Similarly, in 

Australia, user testing has been incorporated into guidelines on the development and testing of 

over-the-counter (OTC) labels,17 and leaflets.13  

The process of user testing involves measuring the usability of WMI by indirectly utilizing 

ĐŽŶƐƵŵĞƌƐ͛ functional health literacy,3 as demonstrated by their interaction and understanding of 

the WMI being evaluated.15 A range of demographics such as education, age, factors regarding 

occupation, amongst others, are considered when recruiting participants,15, 18 to potentially 

include a range of health literacy levels within the study population. Individuals are required to 

demonstrate their ability to find and understand key points of information, which are the primary 

outcome measures in performance evaluation, which is followed by a qualitative, semi-structured 

interview where feedback is obtained on the information that was user tested.15 Therefore, the 

questionnaire developed specifically to user test the WMI has a key influence over what is 

measured in terms of understanding. The strength of user testing lies in its iterative nature, 

whereby necessary changes are made to the information to address any identified shortcomings 

from the initial round of user testing, with the revised information then subject to further testing 

to ensure it is fit-for-purpose.12  

 User testing as a process exists at the interface of both: (a) ensuring WMI caters for the health 

literacy needs of the target patient population, and (b) as an indirect way to examine how an 

ŝŶĚŝǀŝĚƵĂů͛Ɛ functional health literacy influences both perceived and actual WMI usability. 

However, user testing has not been previously used as a method to help provide further insight 

into ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ĨƵŶĐƚŝŽŶĂů ŚĞĂůƚŚ literacy via the examination of reported behaviors, as an 

extension of the user testing process in response to information read on a medicine label. 
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Therefore, the aim of this study was to examine particiƉĂŶƚƐ͛ ƌĞƉŽƌƚĞĚ ďĞŚĂǀŝŽrs regarding dosage 

and storage ĂƐ Ă ŵĞĂƐƵƌĞ ŽĨ Ă ŵĞĚŝĐŝŶĞ ůĂďĞů͛Ɛ ƵƐĂďŝůŝƚǇ ĂŶĚ ĐŽŶƐƵŵĞƌƐ͛ ĨƵŶĐƚŝŽŶĂů ŚĞĂůƚŚ ůŝƚĞƌĂĐǇ. 

 

Material and methods 

This study forms part of a larger international research project, which aimed to develop and user 

test alternative OTC label formats that could be considered for implementation as part of an OTC 

label standardization strategy.  

Four alternative OTC label formats were developed for the study medicine diclofenac. Two label 

formats were developed based on existing and proposed standardized label formats in the U.S.19 

and Australia,20 respectively. A further two label formats were developed by applying good 

information design and findings from a consumer needs analysis.21, 22 An existing OTC label for a 

diclofenac product available for purchase in Australia (Voltaren® Rapid 2523) was also selected as a 

comparator label. In order to determine whether these label formats were fit-for-purpose, they 

were then subject to user testing. However, only the findings related to the ƉĂƌƚŝĐŝƉĂŶƚƐ͛ proposed 

behaviors regarding dosage and storage will be reported. 

Ethics approval for the conduct of this study was granted by the ŝŶƐƚŝƚƵƚŝŽŶ͛Ɛ Human Research 

Ethics Committee. 

 

Participant recruitment 

Recruitment took place between April and October 2015 through the use of online 

advertisements, flyers, and by a market research company.  

Consumers were eligible to participate in the study if they were:  

 18 years or older, 
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 Conversant in English (did not require a translator to participate), 

 Had purchased and used an OTC medicine, for themselves or had given it to a person under 

their care, within the 6 months prior to study participation (but had not used or given 

diclofenac), and 

 Had not used or given someone under their care a medicine from the same therapeutic 

class as diclofenac (non-steroidal anti-inflammatory drugs for pain relief) within the 

previous month immediately prior to study participation. 

Consumers were ineligible to participate if they: 

 Were a health care professional, whether retired or practising, 

 Currently employed in an occupation which primarily involves the use of medicines 

information, 

 Had participated in a user testing study in the 6 months prior to study participation, or 

 Had significant visual or cognitive impairment that would affect their participation. 

 

User testing process and study protocol 

User testing12 was conducted with cohorts of 10 participants allocated to test one of the label 

formats (a total of 50 study participants). The cohorts were demographically matched according to 

age, gender, education, and occupation/use of written information in their occupation, using 

criteria adapted from a previous user testing study.18  

Participants were required to demonstrate their ability to locate and understand key points of 

information about the diclofenac-containing product by using one of the label formats, via the 

administration of a 13-item core user testing questionnaire. Of the 13 items, 2 items related to 

dosage and storage. Directly after completion of the relevant dosage and storage questionnaire 
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items, participants were presented with an additional scenario question pertaining to dosage or 

storage, respectively: 

1. Say you had back pain at 8am, what times in the day would you take it if you had constant 

back pain? 

2. What is an example of where you would store the tablets in your house? 

Of the key points encompassed in the user testing questionnaire, dosage and storage were 

selected as the basis for the additional scenario questions as the relevant label information would 

need to be further interpreted and applied in a real life setting beyond, for example, the act of 

seeking medical advice or not using the product. These additional questions inherently required 

participants to draw on their own medicine taking experiences and understanding to make 

decisions in light of the theoretical context of self-management using OTC diclofenac. All 

responses were audio recorded with permission from the participants and were analysed 

independently to the answers provided to the core user testing questionnaire items.  

At the end of the interview, participants were asked to fill in an additional demographics 

questionnaire that supplemented the demographics information collected during recruitment, and 

were reimbursed for their time. The questionnaire included 3 questions related to self-reported 

WMI understanding and confidence in its use, or filling out medical forms. These were similar to 

those asked in a previous study,18 with only minor wording changes made to focus the questions in 

relation to the context of this study.  

 

Data analysis 

All responses were transcribed verbatim, tabulated, and then reviewed by the interviewer (__). A 

coding framework was derived inductively from the data, and refined using the relevant 
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information included on the label regarding dosage (inclusive of dose, dosing interval, maximum 

daily dose) and storage, along with further storage information in the Voltaren® Rapid 25 package 

insert24 and medicine information expertise of the research team members. Nominated dosage 

regimens were strictly coded according to the directions for use specified on the label. Storage 

locations were coded as appropriate if the example(s) given was a cool and dry location in the 

home (that is, not in the bathroom or refrigerator, for example). PĂƌƚŝĐŝƉĂŶƚƐ͛ ƌĞƐƉŽŶƐĞƐ ǁĞƌĞ 

coded by two pharmacists (__ and __) using this framework for the purposes of reliability, with 

any discrepancies discussed and final coding agreed upon. 
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Results 

Participant demographics and self-reported indicators of WMI understanding 

A total of 24 males and 26 females participated in the study, representative of a wide range of 

ages (Table 1). The majority of participants completed either Year 12 or a college qualification, and 

English was the predominant main language spoken at home.  

The overwhelming majority of participants felt extremely (31/50) or quite (17/50) confident 

regarding their ability to fill our medical forms without assistance (Table 2). Similarly, most 

participants (37/50) did not require assistance in reading written medicine information, or 

required assistance a little of the time (8/50). However, only approximately half of the participants 

(27/50) reported never having difficulty learning about their medicines or medical conditions due 

to difficulties reading and understanding written information.  

All 50 participants were able to successfully locate the relevant information pertaining to dosage 

and storage during the administration of the core user testing questionnaire.  

 

Participant responses to the dosage scenario 

A range of participant responses were given in relation to the dosage scenario. A total of 29 

participants nominated an appropriate dose and dosing interval that strictly adhered to the 

dosage and dosing interval as per the label (Table 3). However, there were also a number of 

deviations; for example, ͞ƚĂŬĞ ϭ ƚĂďůĞƚ ϴ ŚŽƵƌůǇ͟23 included on the Voltaren® Rapid 25 label was 

misunderstood as take 1 tablet every hour for 8 hours, and carried forward in the dosage scenario 

(quote 1, Table 4), or less than the recommended initial dose was chosen to be taken due to fear 

of overdosing (quote 2, Table 4).  
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Despite the dosing interval of 8 hours stated on all labels, some participants decided to modify 

this. Dosing intervals shorter than the specified 8 hours were often reported (n=19), due to 

presumed calculation difficulty/error, adjusted intervals to accommodate up to the maximum of 8 

tablets in 24 hours if needed, adoption of a pragmatic dosing approach in relation to their daily 

routine e.g. bedtime, or perceived needs and benefits expected or desired of the medicine e.g. 

achievement of adequate pain relief (quotes 3-6, Table 4). However, the maximum of 8 tablets in a 

24 hour period was generally adhered to, as seen through the direct acknowledgement of the 

maximum dose in their response and/or reflected in the total number of tablets participants said 

they would take, even though inappropriate dosing was nominated. Of the 19 participants, 4 

participants indicated a combination of shorter and longer dosing intervals.   

 

Participant responses to the storage scenario 

A varietǇ ŽĨ ƐƚŽƌĂŐĞ ĐŽŶĚŝƚŝŽŶƐ ĂŶĚ ůŽĐĂƚŝŽŶƐ ŝŶ ƚŚĞ ƉĂƌƚŝĐŝƉĂŶƚƐ͛ own home were cited. Twenty 

one participants provided inappropriate storage examples (Table 3). Common inappropriate 

responses that did not correspond to the intended meaning of the storage information included 

the refrigerator or bathroom cabinet (unadvisable due to potential humidity/moisture levels in the 

bathroom). Other participants demonstrated a sound understanding and application of the 

information by providing appropriate examples (n=29) such as a kitchen cabinet (away from the 

stove), medicine cabinet, designated drawer in the bedroom, amongst others. It should be noted 

however that this study was not designed to test ƉĂƌƚŝĐŝƉĂŶƚƐ͛ knowledge that medicines should 

also be stored out of the reach of children.  
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Table 1 ʹ Summary of participant demographics 1 

Demographic  Total (n=50) 

Gender Male 24 

Female 26 

Age (years) 18-29 15 

30-49 14 

50-69 14 

70+ 7 

Highest level of education Year 10 or below 6 

Year 12 or College 33 

BĂĐŚĞůŽƌ͛Ɛ ĚĞŐƌĞĞ Žƌ ŚŝŐŚĞƌ 11 

Main language spoken at home English 46 

 Other* 8 

Regular use of written information as 

part of occupation 

Yes 27 

 No 23 

Country of birth Australia 26 

Overseas 24 

* Four participants nominated that their main language spoken at home included both English and 2 

another language, hence the total exceeds 50  3 

  4 
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Table 2- “ƚƵĚǇ ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ƐĞůĨ-reported health information understanding (n=50) 5 

Question Participant responses 

1 2 3 4 5 

1. How confident are you filling out 

medical forms by yourself?* 

0 0 2 17 31 

2. How often do you have someone help 

you read written medicine information?# 

37 8 5 0 0 

3. How often do you have problems 

learning about your medical condition or 

medicines because of difficulty reading 

and understanding written information?# 

27 14 7 2 0 

* Where the scale of 1 to 5 represents: not at all=1, a little=2, somewhat=3, quite=4, extremely=5. 6 

# Where the scale of 1 to 5 represents: none of the time=1, a little of the time=2, some of the 7 

time=3, most of the time=4, all of the time=5. 8 
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Table 3 ʹ Participant responses to application questions pertaining to the dosage and storage of diclofenac tablets 9 

 Dosage scenario question:  

Say you had back pain at 8am, what times in the day would you take it if you 

had constant back pain? 

(Directions on label state:  

 ͞TĂŬĞ Ϯ ƚĂďůĞƚƐ ŝŶŝƚŝĂůůǇ ǁŝƚŚ ůŝƋƵŝĚ͘ TŚĞŶ ŝĨ ŶĞĐĞƐƐĂƌǇ͕ ƚĂŬĞ ϭ ƚĂďůĞƚ ϴ 

ŚŽƵƌůǇ ;ŵĂǆŝŵƵŵ ϴ ƚĂďůĞƚƐ ƉĞƌ ĚĂǇͿ͘͟ VŽůƚĂƌĞŶΠ ‘ĂƉŝĚ Ϯϱ ůĂďĞů23], or; 

 ͞TĂke 2 tablets at first, [and] then take 1 or 2 tablets every 8 hours if 

ŶĞĞĚĞĚ͘ DŽ ŶŽƚ ƚĂŬĞ ŵŽƌĞ ƚŚĂŶ ϴ ƚĂďůĞƚƐ ŝŶ Ϯϰ ŚŽƵƌƐ͘͟ All other labels]) 

Storage scenario question:  

What is an example of where you would store the 

tablets in your house? 

(Directions on label state:  

 ͞“ƚŽƌĞ ďĞůŽǁ ϯϬΣC͟ VŽůƚĂƌĞŶΠ ‘ĂƉŝĚ Ϯϱ ůĂďĞů23] 

or;  

 ͞“ƚŽƌĞ ŝŶ Ă ĐŽŽů͕ ĚƌǇ ƉůĂĐĞ Ăƚ ƌŽŽŵ ƚĞŵƉĞƌĂƚƵƌĞ 

;ďĞůŽǁ ϯϬΣCͿ͟ All other labels]) 

Appropriate dose, 

appropriate dosing 

interval 

Appropriate dose, 

inappropriate dosing 

interval 

Inappropriate dose, 

inappropriate dosing 

interval 

Appropriate 

example(s) 

Inappropriate 

example(s) 

 

Voltaren® Rapid 25 cohort (n=10) 

[Missing dosage question data for 1 

participant] 

4 3 2 3 7 

All other label cohorts (n=40) 25 14 1 26 14 

Total 29 17 3 29 21 
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10 

Table 4- Illustrative quotes provided by participants in response to the dosage scenario 

Theme/subtheme Illustrative quote(s) 

Misunderstood 

dosing interval 

1. ͞Ϯ Ăƚ ǁŚĞŶ ǇŽƵ ĨŝƌƐƚ ŽƉĞŶ, 2 then at 8am and then if it went on, 9 am 

ũƵƐƚ ϭ͕ ƵƉ ƚŽ ϭ ƚĂďůĞƚ ĞĂĐŚ ŚŽƵƌ ďƵƚ ƵƉ ƚŽ ϴ ŚŽƵƌƐ ŽŶůǇ͘͟ ;Pϰϲ- 

Voltaren® Rapid 25 cohort) 

Fear of overdosing 2. ͞IΖĚ ƚĂŬĞ ϭ ƚĂďůĞƚ Ăƚ ϴĂŵ ďĞĐĂƵƐĞ I ǁŽƵůĚŶΖƚ ǁĂŶƚ ƚŽ ƚĂŬĞ Ϯ ĂŶĚ ŚĂǀĞ 

ĂŶ ŽǀĞƌĚŽƐĞ͟ ;PϬϰ- Medicine Facts cohort) 

Dosing interval 

altered due to 

factors such as 

achieving adequate 

pain relief, or 

pragmatism in 

relation to daily 

routine 

3. ͞IΖĚ ƉƌŽďĂďůǇ ƚĂŬĞ ŝƚ ĞǀĞƌǇ ϰ ŚŽƵƌƐ͕ IΖĚ ŚĂůve the 8 hours - I don't 

ǁĂŶƚ ƚŽ ƐƉĞŶĚ ϰ ŚŽƵƌƐ ŝŶ ƉĂŝŶ ĚŽ I͍͟ ;Pϰϵ- Voltaren® Rapid 25 

cohort) 

4. ͞I ũƵƐƚ ƉƌŽďĂďůǇ ƚĂŬĞ ΖĞŵ ϴĂŵ͕ ϭϬĂŵ͕ ϮƉŵ͕ ĂŶĚ ϲƉŵ͘ IĨ I ŚĂĚ 

ƌĞĂůůǇ ďĂĚ ďĂĐŬ ƉĂŝŶ ƚŚĂƚ ŝƐ͘͟ ;PϯϬ- Medicine Information cohort) 

5. ͞If I was in pain, I'd probably take it when the pain occurred. In fact, 

I'd be one of those people who would do that. I'd say ͚oh hang on, 

when did I have the last one?͛ And I'd have a read of it and I'd think 1 

to 2 tablets every 8 hours if needed and I had some only an hour 

ago- I ŵŝŐŚƚ͙ ůĞĂǀĞ ŝƚ ĨŽƌ ĂŶ ŚŽƵƌ ďƵƚ I ǁŽƵůĚŶΖƚ ƉƵƚ ƵƉ ǁŝƚŚ ŝƚ ĨŽƌ 

much longer. I just use 4 hours as because I see here I can't have any 

ŵŽƌĞ ƚŚĂŶ ϴ ŝŶ Ϯϰ ŚŽƵƌƐ͘͟ ;PϯϮ- Consumer Desires cohort) 

6. ͞TĂŬĞ ϭ ďĞĨŽƌĞ ďĞĚ͙ ϭϬ-11pm, even though it says 8 hours on 

there... [I would] just be going to sleep and I wouldn't be bothered to 

wait for ĂŶŽƚŚĞƌ ϭ ŚŽƵƌ͘͟ ;PϭϮ- Voltaren® Rapid 25 cohort)  

 

Discussion 
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The extension of user testing to assess in more detail what participants say they would do in 

response to information read on an OTC medicine label is an enhancement of normal user testing 

practice that can be used for capturing ŝŶĨŽƌŵĂƚŝŽŶ ƌĞŐĂƌĚŝŶŐ ĐŽŶƐƵŵĞƌƐ͛ ĨƵŶĐƚŝŽŶĂů ŚĞĂůƚŚ 

literacy and any underlying health literacy concerns. Through these additional questions 

incorporated as part of the user testing process, this study identified peopůĞ͛Ɛ non-compliant 

proposed behaviors in relation to storage locations, and most importantly, dosage instructions. 

Storage location examples given were not always compliant with the intended advice. Although 

many adhered to the directions for use on the label, the most common inappropriate consumer 

response regarding dosage involved taking diclofenac at dosing interval(s) shorter than the 

specified 8 hours.  

Storage information on the label was not always interpreted as intended, with consumers 

nominating inappropriate storage locations in the home. Due to the conciseness of information 

and pragmatic constraints on the amount of OTC label content, the resulting information 

ambiguity or lack of detail may lead to misunderstanding of the information and/or its application.  

A survey conducted in 2015 highlighted that approximately 1 in 5 perceived OTC medicine storage 

information to be confusing.25 Moreover, of those who had sought this information in the past, 

the most common source was an OTC label.25 The leaflet accompanying Voltaren® Rapid 25 

includes further storage information that was not provided on the label, such as not to store the 

medicine in the bathroom24 (which was a common inappropriate storage location nominated). As 

the leaflet was not provided to participants who user tested the Voltaren® Rapid 25 label, this may 

have impacted the storage location examples given in this cohort if this information was normally 

sourced from the leaflet. Interestingly, the proportion of participants who nominated an 

inappropriate storage location example was higher in the Voltaren® Rapid 25 cohort in comparison 

to all other cohorts collectively. Accordingly, this signifies a need to re-examine and improve how 
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storage information is communicated to consumers on OTC labels, and may suggest that more 

specific wording of storage advice would be more appropriate. Also, it is important to ensure that 

all OTC products are accompanied by a more detailed leaflet. While this is legislation in the 

European Union,26 there is no legal requirement for the inclusion of package inserts in all OTC 

products in Australia.27 

When examining how diclofenac would be reportedly taken if constant back pain was 

experienced, it was noted that consumers may ignore dosage information that has been read on 

the label in favor of their own views on medicine taking and what would be considered as an 

appropriate application of the information in their personal circumstances. This was evident in the 

deviations from the recommended dosing interval and the parallel conscious decision to adhere to 

the maximum daily dose. Similarly, in a survey commissioned by the National Council on Patient 

Information and Education in the United States, a third of respondents had exceeded the 

recommended dose for an OTC medicine, with shortened dosing intervals commonly reported.28 

Reasons for exceeding the recommended dose included symptom severity, the perception that it 

would provide faster relief, or that relief was not achieved with the recommended dose.28 In light 

of this and the findings from the present study, the condition and/or symptom of pain may have 

influenced ƉĂƌƚŝĐŝƉĂŶƚƐ͛ ĂŶƐǁĞƌƐ ƌĞŐĂƌĚŝŶŐ ĚŽƐĂŐĞ ĂŶĚ dosing interval for diclofenac in comparison 

to, for example, a medicine used in the management of a primarily asymptomatic medical 

condition. Other contributing factors were unintentional non-adherence due to suspected 

calculation difficulties or sub-optimally communicated information, as seen from the 

misunderstanding and subsequent application of the dosing interval for Voltaren® Rapid 25 ;͞ƚĂŬĞ 

1 tablet ϴ ŚŽƵƌůǇ͟23). Conversely, as the additional dosage question was asked immediately after it 

was located on the label, some participants may have opted to adopt a conservative approach i.e. 
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dosing strictly as per the label, which would differ from their real life behavior(s); thus, 

underreporting of medication use differing from the label directions may also be feasible.  

Although some of the dosing intervals nominated by participants may not lead to clinically 

significant, negative patient outcomes, the present study findings still raise the question of the 

true extent or prevalence of inappropriate applications of other seemingly straightforward key 

points in OTC WMI and their clinical significance in self-management. Although, in the case of the 

OTC non-steroidal anti-inflammatory drug ibuprofen, its increased widespread availability over the 

years has been associated with a decrease in the proportion who appropriately use ibuprofen as 

per the label.29 Therefore, this reiterates the importance of seeking to improve ĐŽŶƐƵŵĞƌƐ͛ 

functional health literacy by improving WMI quality as per the universal precautions approach.11 

This can then contribute to improved interactive health literacy, which ŝƐ ĂŝŵĞĚ Ăƚ ͞ŝŵƉƌŽǀŝŶŐ 

personal capacity to act independently on knowledge, specifically to improving motivation and 

self-confidence to act on ĂĚǀŝĐĞ ƌĞĐĞŝǀĞĚ͟,2(p265) and is thus, fundamental to promoting safe, 

appropriate, and effective consumer self-management using OTC medicines.   

The user testing questionnaire has a large influence over what is captured in the way of 

understanding as an outcome measure. Health literacy issues in relation to medication use or 

medical conditions may be better understood if user testing questionnaire items explore in more 

detail how participants say they will act on particular points of information. Thus, care must be 

taken in their design to ensure, as was done in the current study, that an additional outcome 

measure alongside the ability to find and understand information is used. This outcome measure 

can be extended beyond proposed behaviour, to, for example, demonstration of a complete and 

appropriate application of the information, such as requiring participants to calculate and measure 

out a dose,30, 31 or demonstrate the use of a medical device according to their understanding of 

written instructions. With respect to OTC medicine information, user testing has only been utilized 
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in a small number of published studies in the development and/or testing of OTC medicine 

information specifically.18, 32-34 Routine user testing can be a method by which to iteratively 

improve OTC labeling (with its effectiveness demonstrated previously32, 33), thus contributing to 

the development of WMI that supports the universal precautions approach to health literacy.11 

With enhancement of normal user testing practice, this can help identify underlying issues 

impacting OTC medication use and medication safety which should be addressed, whether 

through improved labelling or via other means, in order to ensure safe and effective consumer 

self-management. 

There are some limitations in the present study. As user testing is conducted under controlled 

conditions, disparities may exist when comparing the understanding of the key point(s) of 

information in an interview compared to when consumers actually use OTC medicines in self-

management. Only two scenarios exploring proposed behaviors were presented to participants 

which impacted the scope of the projected application of key points of information examined. 

However, these are two important scenarios that can adversely impact quality use of medicines. In 

addition, it should be noted that consumer understanding of the general advice to store medicines 

out of the reach of children was not explicitly evaluated, as the focus was on the understanding 

and application of the product-specific storage directions. In the wider context, this is a relevant 

issue that must also be taken into consideration.  

 

Conclusions 

Information on a label regarding dosage and storage may not always be interpreted and acted 

upon as intended by WMI developers. When presented with hypothetical real-life scenarios, 

people may choose to disregard aspects of the directions for use, as seen by the frequent 

modification of dosing intervals, underpinned by various factors. Storage information on a label 
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may not always be interpreted as appropriate examples of storage locations in the home. 

Together, these inappropriate behaviors in response to dosage and storage information can 

potentially impact the quality use of OTC medicines such as diclofenac. User testing can be used as 

a method to identify health literacy issues, depending on the items included as part of the user 

testing questionnaire and process itself. Thus, through the identification of these proposed 

behaviors, these can be used to inform improvements to WMI that can enhance their quality and 

may also lead to improved health literacy through the optimized communication of medicine 

information. This is of particular importance in the context of OTC medication use in self-

management.  
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