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ABSTRACT

Objective This study aims to implement a version of patient-
centred labels (PCL) consistent with current labelling practice
in Australia; assess the effectiveness of PCL in relation to

the proportion of participants that correctly comprehend
dosing instructions, and explore the proportion of correct
comprehension of PCL in participants with both low and high
health literacy.

Design Randomised controlled trial.

Setting A large tertiary care hospital in Brisbane, Queensland,
Australia.

Participants 121 participants with a majority born in Australia
(65.3%), New Zealand (14.0%), the UK (6.6%) and Ireland
(2.5%).

Intervention Participants were randomly assigned to either a
panel of three PCL (n=61) or three standard labels (n=60) and
asked to comprehend their assigned panel of labels.
Outcome measures Difference in the proportion of
participants that correctly comprehend dosing instructions
provided on PCL compared with standard labels. The two-
proportion test was used to measure the impact of PCL on
the proportion of participants correctly comprehending dosing
instructions.

Results A greater proportion of participants were able to
accurately comprehend PCL compared with standard labels.
The proportion of participants who were able to correctly
comprehend dose instructions provided on all three labels
was significantly higher in the group that received PCL; 23.3%
standard vs 83.6% PCL, p<0.001. The effect was observed in
both low and high health literacy participants. The proportion
of participants with accurate label comprehension was higher
in participants with low Newest Vital Signs scores (8.3%
standard vs 85.7% PCL, p<0.001) and low Rapid Estimate of
Adult Literacy in Medicine scores (10.5% standard vs 96.0%
PCL, p<0.001) who received PCL.

Conclusion This study supports the use of PCL in Australian
pharmacy practice. PCL provide simple, clear and explicit
dosing instructions to patients. Implementing PCL may reduce
the risk of misinterpreting dosing instructions by patients and
improve quality use of medicines.

Trial registration number ACTRN12621000083897;
Results.

INTRODUCTION
Dispensing labels provide important instruc-
tions to patients about the appropriate use

,"? Gemma Woodruff,® Kathryn Steadman,' Adam La Caze'

Strengths and limitations of this study

» This randomised controlled trial (RCT) used a power
sampling formula to calculate sample size, which
enhances the generalisability of this RCT.

» Participants were randomly assigned to either
patient-centred label or standard labels group using
1:1 simple randomisation technique.

» A limitation of this RCT is that it did not measure the
actual medication adherence or medication-taking
behaviour of participants.

» Findings of this RCT are not generalisable to minority
groups as very few culturally and linguistically di-
verse participants were recruited.

of medicines." However, many patients face
difficulty in interpreting dosage instruc-
tions, which may lead to medication misuse
and adverse outcomes.** Patients from
both non-English speaking (culturally and
linguistically diverse; CALD) and English
speaking (non-CALD) backgrounds are at
risk of misinterpreting dosage instructions,””
with approximately every one in two patients
misinterpreting at least one label instruc-
tion.” Several factors have been associated
with misinterpreting dosage instructions,
including low health literacy, cultural and
linguistic barriers, and complexity of format
and readability of dispensing labels.” 78

The extent to which patients can accurately
interpret and understand dosage instruc-
tions relies on their ability to access, read
and understand health information, which
is referred to as ‘health literacy’.” Health
literacy requires individuals to have specific
sets of skills to adequately perform tasks in a
variety of health-related situations.” To accu-
rately interpret and follow dosage instruc-
tions provided on a dispensing label, patients
are required to have at least the three health
literacy skills of word recognition and pronun-
ciation, numeracy and comprehension.'’
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The content and format of the dispensing labels also
play an important role in determining how well patients
comprehend dosing instructions. The content and
format of dispensing labels provided by pharmacies varies
between and within jurisdictions.'’™ To standardise the
content and format of dispensing labels and to improve
the comprehension of dosage instructions by patients,
the concept of patient-centred labels (PCL) has been
introduced."'® PCL are designed to provide information
in a more reliable way than standard labels. The available
guidelines surrounding PCL' ' suggests that it should
contain:

» Instructions in large font sizes (12 points or above).

» Information in lists rather than sentences.

» Dosage instructions in numbers rather than words (2
instead of TWO).

» More explicit instructions about drug use (‘Take 1
tablet in the morning’ instead of ‘Take ONE tablet
ONCE daily’).

» White space and typographical cues (bolding and
highlighting) to communicate importantinformation.

» Information in Universal Medication Schedule (UMS)
format to provide explicit information about dosing
intervals to patients (morning, evening, etc).

Many studies from North America and Europe have
reported that the implementation of PCL improve
comprehension of dispensing label instructions in
patients and reduce the risk of medication misuse."”™
However, there has been limited work on implementing
PCL in an Australian context and assessing whether PCL
improve comprehension of key directions.

The sizing and standard formatting of dispensing labels
in Australia are different to North America in which
most studies assessing PCL have been conducted. There
is no fixed standard label size in Australia and there
are differences between states and territories as well as
between community and hospital pharmacies. The size of
dispensing labels used by many pharmacies in Australia
is 80x40mm," but the actual white space for dosing
instructions is much smaller because of stylistic margins
or headers and footers pre-printed on labels.*” The Ther-
apeutic Goods Administration advises a minimum dedi-
cated space of 70x30mm for the dispensing label on
medicine packaging,”’ and manufacturers are required
to adhere to this minimum size or leave a space as
large as possible for dispensing label. The information
provided on the dispensing label generally includes the
name of the patient and prescribing health practitioner,
medicine brand name, active ingredient and strength,
dosing instructions, the pharmacist’s details and other
information relating to the prescription (see standard
labels in online supplemental materials).”’ The Austra-
lian Commission on Safety and Quality in Health Care
(ACSQHC) organised a national round table conference
in 2013 and made recommendations to optimise the
quality of dispensing labels.”” The ACSQHC has recently
finalised and released dispensing label standards.'® Most
of the new labelling standards are in line with available

guidance surrounding PCL with some new additions
including signposting active ingredient/brand name and
adding machine-readable verification code to be used
during dispensing process among various others.'” While
the supporting strategy 8 of the new labelling standards
recommends keeping the size of the label to a minimum
of 80x40 mm, increasing the size of the label to 90x65 mm
has been acknowledged to provide adequate space to
allow instructions to be written in larger fonts, a key
component of PCL.

Some preliminary work conducted by other groups
in Australia has tested different formats and sizes of
dispensing labels and reported that optimised dispensing
labels written in numeric figures are better compre-
hended by participants.”* In one of those studies, no
explicit information was provided on the label size or font
size used in their study,”* and the other study kept font
size equal or below 10 points for all small and large labels
that they developed.” To date, no randomised controlled
trials have been conducted and reported to investigate
the impact of PCL in Australia.

Research exploring the effectiveness of PCL may help
pharmacy services administrators, regulatory authorities
and policy-makers in developing effective strategies and
policies to optimise the format and contents of dispensing
labels and to improve the quality use of medicines. This
study aims to implement a version of PCL that is consis-
tent with current labelling practices but with large font
size (12 points) and more white spacing for dosing
instructions; assess the effectiveness of PCL in terms of
the proportion of participants that correctly compre-
hend dosing instructions, and explore the proportion of
correct comprehension of PCL in participants with both
low and high health literacy.

METHODS

Study design, participants and recruitment

Recruitment took place between January and March
2020. Participants waiting for prescription filling or a
medical appointment were recruited from the waiting
area of pharmacy department in a 929-bed hospital
(Royal Brisbane and Women’s Hospital) located within
Queensland’s largest public health services provider
(Metro North Hospital and Health Service) in Brisbane,
Australia. Participants of all genders, aged 18 years or
above, and either from English speaking background or
non-English speaking background were invited to partici-
pate. No other criteria were used to exclude participants.
We intended to approach, invite and recruit all partici-
pants from the waiting area of the hospital considering
them to be representative sample of the general popula-
tion. Two approaches were used to recruit participants:
(1) pharmacy staff at the counter directed participants
towards the researcher and explained the study purpose
and (2) the researcher approached individuals directly,
introduced himself and discussed study objectives. Partici-
pants were randomly assigned to either the control group
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(standard label) or intervention group (PCL) using 1:1
simple randomisation. A random sequence was gener-
ated on a paper before starting participant recruitment
to avoid selection bias by the interviewer (AS).

Wolf et al'® showed that PCL increased the propor-
tion of participants accurately interpreting dispensing
labels from 69% to 91% when compared with standard
labels (22% increase in proportion). Based on this study,
a minimum sample size of 102 participants (51 in each
group) was calculated using R Studio (V.3.4.2) using a
two-sided proportions test with the power of 80% and
correct interpretation of the labels being 69% for stan-
dard labels and 91% for PCL.

Survey instruments and administration procedure

This randomised controlled trial was carried out using a
parallel design structured interview approach. The struc-
tured interviews contained three parts and were admin-
istered face to face by one of the researchers (AS). The
first part contained a demographic questionnaire to
obtain participant characteristics: age (years), gender
(male, female and other), level of education (primary,
secondary, vocational, university), residential area (urban,
rural), residency status (temporary, permanent resident/
citizen), annual income before tax (Australian Dollar,
$A), private health insurance (yes, no), and language
spoken by participants at home (English, other).

The second part contained two validated and widely
used functional health literacy assessment tools including
the Newest Vital Signs (NVS),” and the Rapid Estimate
of Adult Literacy in Medicine (REALM).27 The REALM
explores word recognition and pronunciation skills,
and the NVS evaluates prose, numeracy and document
literacy skills.*® ?7 The REALM takes around $min to
complete and involves reading aloud a list of 66 medical
words arranged in increasing order of difficulty by its
developers.27 The REALM score is calculated by awarding
one score for each correctly pronounced word and no
score for mispronounced or skipped words. A score of 59
or less indicates low health literacy, while a score of 60
or above indicates high health literacy.”” The NVS tool
also takes around 3 min to complete and involves reading
and understanding an ice-cream nutrition label and
giving responses to a six-item questionnaire related to
that label.”® The NVS score is calculated by awarding one
score for each correct answer. A score of 4-6 indicates
high health literacy, while a score of less than 4 indicates
low health literacy.”

The third part of the survey contained two panels of
three dispensing labels (standard labels or PCL). The
standard labels were generated through Fred-Dispense
software.”® PCL were produced using Microsoft Power-
Point 2016 according to medication labelling guidance
available in the literature on PCL."* " The selection of
medications was informed by previous literature.*™!
The appearance of the PCL was kept consistent with the
current labelling practices used by many pharmacies
in Australia, but the stylistic margins and headers were

removed, and hypothetical or estimated whitespace avail-
able on the label was doubled (70x60mm) compared
with the single standard label (70x30 mm). Both standard
and PCL version of labels used in this study are available
in online supplemental file.

Participants were randomly assigned to receive either
three standard labels or three PCL. The panel of labels
contained dosing instructions that are frequently used
and have been identified in the literature as possibly
confusing for individuals.”® The allocated labels and a
grid sheet printed on A3 size paper were provided to the
participants. The grid sheet was arranged like a dosette
box providing the times (columns) and days (rows) that
the medicine would be taken. The participants were
asked to comprehend instructions given in their assigned
labels. The following questions were asked:

1. What is the name of the medicine?

2. How would you take this medicine?

3. Indicate the dose that you would take throughout the
day? (on the grid)

4. How long would you take the medicine for? (on the
grid)

Participants were provided with placebo tablets (as a
solid dosage form) and water (as a liquid dosage form).
They were asked to interpret dispensing label instructions
and put the required number of tables on the grid sheet.
For doses of liquid solution, they were asked to measure
the required mL of the liquid using an empty syringe. The
interviewer (AS) captured a photograph of the grid sheet
when participants put the tablets/syringe on the sheet
or marked the grid sheet using a removable ink marker.
Notes were made on a separate page by the interviewer.

Data analysis

Data were first entered into Microsoft Excel 2016 spread-
sheet. Participant responses were converted into binary
responses (correct or incorrect interpretation).

Participants were required to state the name of the
medicine and identify the required number of tablets/
capsules or mL of liquid to be taken for each dose, the
interval between doses and the overall treatment dura-
tion. Participant responses were considered correct if
participants accurately indicated on the grid sheet both
dose, interval and duration of treatment. Participants
were also asked to identify the generic name of the medi-
cine when they gave the name of the medicine, and at the
end all participants were asked if they had anything else
to state.

The dosing interval instructions in the PCL was
explicit (morning (7AM-9 AM), lunchtime (11AM-1
PM), evening (4 PM-6 PM) and bedtime (9 PM-11
PM))* therefore, participant responses were considered
correct if their medication-taking time aligned with the
prescribed time of the day in the label. A small varia-
tion in the dosing interval was considered acceptable
for individuals who had a different sleep/wake, food
intake or work pattern. Participants assigned with stan-
dard labels were given greater flexibility in terms of the
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medication-taking time and dosing interval. The key
determinant was on whether the participant correctly
understood the information presented and whether or
not the participant’s interpretation was likely to have clin-
ical consequences. This decision was made to ensure any
difference between PCL and standard labels was not over-
estimated. For example, correctly interpreting metformin
twice daily (label 1), required the participant to identify
metformin needed to be taken two time that day and
suggest a minimum dosage interval of 6hours or more.
Two participants suggested they would take metformin
in the morning and at lunch time because these were
their only substantial meals. While this meant they might
have taken the second dose of metformin within a 6-hour
interval it was considered acceptable because the partic-
ipant correctly interpreted the dose and metformin can
be taken in this way. For flucloxacillin four times daily
(label 2), a minimum interval of 3hours or more was
required between the first and second dose to be consid-
ered as a correct response. For prednisolone once daily
(label 3), participants were asked to accurately measure
the liquid dose with an empty syringe, and the response
was considered correct if participants demonstrated to
take 3mL anytime in the day. For flucloxacillin (label 2)
and prednisolone (label 3) participant responses were
considered correct if they correctly described both the
number of days and number of repeats. For metformin
(label 1) participant responses were considered correct if
they stated that no information was provided on how long
they should take it or if they stated the number of repeats
mentioned on the label.

The primary outcome measure of the study was the
difference in the proportion of participants able to
comprehend PCL compared with standard labels. A
participant was judged to have correctly comprehended
the medication label if they were able to (1) correctly
state the name of the drug, (2) correctly describe the
directions for the medicine provided on the label and (3)
physically demonstrate the correct dosing of the medi-
cine on the grid provided; this included identifying the
correct dose, interval and duration of treatment as stated
on the label.

Descriptive statistics were used to calculate frequencies,
percentages, means and SD. x* and non-parametric tests
were used to check group differences between partici-
pants assigned to control (standard) and intervention
(PCL) groups. Test for two proportions was carried out
using R Studio (V.3.4.2) to measure the difference in
effect (effectiveness of PCL in improving the proportion
of participants that correctly comprehend label infor-
mation). This test was carried out to determine whether
two different proportions or groups (PCL vs standard)
differed significantly. Correct comprehension was also
calculated for participants with low and high health
literacy levels. Logistic regression analysis was also carried
out that determines the relationship between the depen-
dent variable and independent variables by estimating
probabilities using a logistic regression equation. Logistic

regression assessed the influence of health literacy, label
format and other demographic variables (gender, educa-
tion, residential area and private health insurance) on
the proportion of participants correctly comprehending
labels (dependant variable). Private health insurance was
included to check whether there is any influence of afflu-
ence on comprehension of medication dosing.

Patient and public involvement

Participants were not involved in the study design,
research questionnaire and outcomes measures develop-
ment. Potential participants were invited to participate in
this research and provided with participant information
sheet and consent form. Participants were provided with
an opportunity to ask any questions before agreeing to
participate. Participants were informed that their partici-
pation in this research was voluntarily and that they could
withdraw at any stage. Informed consent was obtained
from those who agreed to participate in the study.

RESULTS

In total 155 consumers were approached and invited to
participate in this study and 121 participated (figure 1);
60 were assigned to the control group (standard label)
and 61 to the intervention group (PCL). Most participants
were female (57.9%), with a mean age of 43.8 (+13.3)
years and income of $A70 318.18 (+33965.95). The
majority of participants were Australian permanent resi-
dents or citizens (99.2%), more than 80% were residing
in urban areas and almost half (46.3%) had completed a
university-level education.

The majority of participants were born in Australia
(65.3%), New Zealand (14.0%), the UK (6.6%) and
Ireland (2.5%). Almost 8 out of 10 participants spoke only
English as a main language of communication at home.
Close to 25% of the participants had private health insur-
ance. Forty-five percent of participants had low scores
on NVS, which assessed prose, numeracy, and docu-
ment literacy, and 36.4% of participants had low scores
on REALM, which assessed reading and pronunciation
literacy. There were no significant differences between
the control (standard) and intervention (PCL) groups in
terms of participant demographics (table 1).

Participants who received PCL were significantly more
likely to correctly comprehend and demonstrate dosing
instructions. The proportion of participants who were
able to accurately comprehend dosing instructions for all
three labels was higher in the intervention group (PCL).
The panel of standard labels was accurately compre-
hended by only 23.3% of participants, but the panel of
PCL was accurately comprehended by 83.6% of partici-
pants (p<0.001) (table 2).

Participants accurately identified the name of the
medicine for all the labels, and were able to state the
label instructions, but they made errors when it came
to demonstrating dose and dosing instructions for stan-
dard labels (table 3). Dose and dosing interval were

4

Saleem A, et al. BMJ Open 2021;11:¢053969. doi:10.1136/bmjopen-2021-053969



[ Enrolment ]

Participants approached (n=155)

Excluded (n=34)
e Declined to participate (n=31)

A 4

e Consented to participate but
called for appointment by doctor
(n=3)

Randomised (n=121)

!
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Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analysed (n=60)
e Excluded from analysis (n=0)

Figure 1

accurately demonstrated by most of the participants in
the PCL group. The duration of treatment was also accu-
rately described by most of the participants assigned to
the PCL group. The proportion of correctly identifying
generic names of medicines and describing the informa-
tion written on cautionary advisory labels was also higher
in participants assigned to the PCL group.

The proportion of participants who accurately compre-
hended the label was higher in both low and high health
literacy participants in the PCL group. However, accurate
comprehension was greater in participants with low health
literacy (table 4). Compared with the control group,
a higher proportion of PCL group participants with
low NVS score (8.3% standard vs 85.7% PCL, p<0.001)
and low REALM score (10.5% standard vs 96.0% PCL,
p<0.001) were able to accurately comprehend the dosing
information.

Logistic regression analysis showed that the odds of
participants correctly comprehending PCL was higher
than standard labels (OR 45.73, 95% CI 12.61 to 165.88,
p<0.001)). Participants with private health insurance
had higher odds of correctly comprehending labels than
those without private health insurance (OR 4.44, 95%
CI 1.24 to 15.87, p=0.022)). Participants with high NVS

scores, which measures prose, numeracy and document

Analysed (n=61)
e Excluded from analysis (n=0)

CONSORT diagram. CONSORT, Consolidated Standards of Reporting Trials.

literacy, also had higher odds of correctly comprehending
labels than those with low NVS scores (OR 8.64, 95% CI
1.59 to 46.86, p=0.012)) (table 5). Participants with high
REALM scores, which measures reading and pronuncia-
tion literacy, had OR of correctly comprehending labels
close to zero (0.10), which indicated that the effect size of
this variable was really small.

DISCUSSION

Participants who received PCL were more likely to accu-
rately comprehend key medicine labelling information
compared with participants who received standard labels.
The proportion of participants who accurately compre-
hended medicine labelling information was higher in
both participants with high and low health literacy who
received PCL.

The result of this study aligns with studies conducted
elsewhere' '*'® and provides evidence that PCL are more
accurately comprehended by participants than standard
labels. This study adds to the literature supporting imple-
mentation of PCL within the Australian context and
internationally where dispensing labels are printed in
the English language. It remains important to assess the
effects of specific implementations of PCL in local contexts
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Table 1 Characteristics of recruited participants

Control group (Standard)

Intervention group (PCL)

Variable Value n=60 n=61 P value
Age Years Mean (SD) 41.73 (12.13) 45.85 (14.15) 0.090
Income* AUD Mean (SD) 75098.21 (32386.78) 64093.02 (35330.29) 0.110
Gender Male N (%) 24 (40.0) 27 (44.3) 0.635
Female N (%) 36 (60.0) 34 (55.7)
Residency status PR holder or citizen N (%) 60 (100.0) 60 (98.4) 0.319
Temporary resident N (%) 0(0.0) 1(1.6)
Area of residence Urban N (%) 49 (81.7) 50 (82.0) 0.966
Rural N (%) 1(18.3) 11 (18.0)
Education level ~ Secondary or below N (%) 20 (33.3) 18 (29.5) 0.579
Trade or skilled N (%) 18.3) 16 (26.2)
University N (%) 29 (48.3) 27 (44.3)
Country of birth  Australia N (%) 7 (61.7) 42 (68.9) 0.243
New Zealand N (%) 7(11.7) 10 (16.4)
UK N (%) 3 (5.0) 5(8.2)
Ireland N (%) 3 (5.0) 0 (0.0)
South Africa N (%) 2 (3.3) 0 (0.0)
India N (%) 1(0.8) 1(1.6)
Other country* N (%) 7(11.7) 3 4.9
Main spoken English N (%) 52 (86.7) 54 (88.5) 0.376
language at home gpqjish1Othert N (%) 3 (5.0) 3(4.9)
French N (%) 0(0.0) 2(3.3)
Spanish N (%) 2 (3.3) 0(0.0)
Other languaget N (%) 3(5.0) 2(3.3)
Private insurance Yes N (%) 17 (28.3) 13 (21.3) 0.371
No N (%) 43 (71.7) 48 (78.7)
Prose, numeracy, Low (<4) N (%) 24 (40.0) 28 (45.9) 0.512
and document g (4-6) N (%) 36 (60.0) 33 (54.1)
health literacy
(NVS)
Reading and Low (<60) N (%) 19 (31.7) 25 (41.0) 0.287
pronunciation o (51-66) N (%) 41 (68.3) 36 (59.0)

health literacy
(REALM)

x2 test and *non-parametric test was used to investigate group differences.
*Other countries: one participant each from Pakistan, Sweden, Argentina, Vietnam, Colombia, Fiji, France, Holland, Italy and

Mexico.

TOther: one participant each speaking Greek, Malayalam, Italian, Gujrati, Thai and Spanish language at home.
FOther language: one participant each speaking Urdu, Viethamese or Unknown language (missing value) at home.
AUD, Australian dollar; NVS, Newest Vital Signs; PCL, Patient-centred label; PR, Permanent Residence; REALM, Rapid

Estimate of Adult Literacy in Medicine.

because not all implementations appear to be effective.
For example, in a US study, the inclusion of graphic aid or
pictograms on labels did not provide any benefit to those
with limited health literacy."® A recent randomised control
trial conducted in Ireland also reported that PCL did not
statistically improve comprehension of directions in partic-
ipants (mean score 9.28 vs 8.81, p=0.135).” The Irish study
further reported that PCL did not provide any additional

benefits for participants with low health literacy (Mean
score 8.56 vs 9.06, p=0.514).* One notable limitation of the
Irish study is that it did not recruit the desired sample size,
which could show statistical power difference between the
intervention and control group. The expected sample size
calculated using power sampling formula was 100 partici-
pants, but the study could only recruit 76 participants. This
might have seriously impacted the results of the Irish study.
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Table 2 Comparison of the number and % of participants correctly comprehending the labels for the control (standard label)

and intervention (patient-centred label (PCL)) groups

Label Control (standard) n=60 Intervention (PCL) n=61 Difference r2 P value
Combined (panel of three labels) 14 (23.3%) 51 (83.6%) +60.3% 41.808 <0.001
Label 1 (metformin tablets) 28 (46.7%) 56 (91.8%) +45.1% 26.942 <0.001
Label 2 (flucloxacillin caps) 28 (46.7%) 57 (98.4%) +46.7% 29.467 <0.001
Label 3 (prednisolone liquid) 36 (60.0%) 58 (95.1%) +35.1% 21.475 <0.001

Comprehension of labels was considered correct if participants gave correct answers to all questions, excluding the identification of
generic name and description of cautionary label instructions; ¥, with 1 df; p values were calculated using two proportion test (two

sided) in R software.

This study, like others,’ ' reports that PCL are more

accurately comprehended than standard labels by all
participants irrespective of their health literacy levels.
Pharmacists often use the ‘teach-back’ technique in
clinical practice to confirm patients’ understanding of
the provided medicine-related information.”® This tech-
nique may not truly represent the actual medication-
taking behaviour of patients or medication adherence,
particularly for those with lower health literacy, but may
identify patients at risk of misunderstanding information
and misusing medications. Davis et al reported that when
patients with lower health literacy were asked to state
dispensing label instructions provided on standard labels
and demonstrate how they would take the medicine, about
70% of patients stated instructions accurately, but only 34%
could demonstrate the actual required number of tablets.
This has also been observed in our study. For example,
almost all of the participants accurately stated standard
label instructions, but only two-thirds (slightly above 60%)
correctly demonstrated dose and dosing interval. When
compared with standard labels, participants provided with
PCL were better at demonstrating dosing instructions.
This indicates that implementing PCL may reduce the
burden on pharmacists, it may reduce their need to use

the tech-back technique and may help overcome the risk
of medication misuse associated with standard labels.

This study reports another interesting finding that
participants assigned to the PCL group were better
at stating cautionary label instructions despite being
provided with the same cautionary labels. Although
participants were not asked to state cautionary label
instructions, many stated those instructions when they
were asked how they would take their medicines. This
might indicate that participants provided with standard
labels consume a lot of time in understanding informa-
tion, which indirectly affects their attention to further
details. Lack of attention to cautionary labels is not a new
phenomenon and has been reported by other studies.”°®
The lack of attention of participants to these labels could
be due to their perceived lack of importance of the
instructions provided by cautionary labels.”* ** However,
the actual reason behind the lack of attention to advisory
labels remains unknown and presents a potential area of
further research. Unveiling this phenomenon may help
healthcare providers to understand the actual problem
and to highlight the importance of cautionary label
instructions to patients to optimise their medication-
taking behaviours.

Table 3 Number and percentage of participants who correctly interpreted and demonstrated the specific scoring criteria for

each label (N=121)

Label 1 Label 2 Label 3
(metformin tablets) (flucloxacillin capsules) (prednisolone liquid)
Variables Standard PCL Standard PCL Standard PCL
Included in  Medicine name 60 (100.0%) 61 (100.0%) 59 (98.3%) 61 (100.0%) 60 (100.0%) 61 (100.0%)
the scoring identification
criteria Reading/stating label 60 (100.0%) 61 (100.0%) 60 (100.0%) 61 (100.0%) 60 (100.0%) 61 (100.0%)
instructions aloud
Demonstration 38 (63.3%) 61 (100.0%) 36 (60.0%) 60 (98.4%) 40 (66.7%) 58 (95.1%)
of dose & dosing
interval
Demonstration of 38 (63.3%) 56 (91.8%) 47 (78.3%) 58 (95.1%) 58 (96.7%) 61 (100.0%)
duration of treatment
Not included Generic name 10 (16.7%) 36 (59.0%) 19 (31.7%) 36 (59.1%) 29 (48.3%) 37 (60.7%)
!:Cg;?ng Cautionary advisory 25 (41.7%) 43 (70.5%) 22 (36.7%) 50 (82.0%) 25 (41.7%) 47 (77.0%)
label
criteria

PCL, patient-centred labels.
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Table 4 Comparison of the percentage of participants who correctly comprehended standard labels and patient-centred
labels (PCL) for those with high and low health literacy (HL) according to their answers to the Newest Vital Signs (NVS) and
Rapid Estimate of Adult Literacy in Medicine (REALM) questionnaires

HL scale HL level (scores) Control (standard) Intervention (PCL) Percentage difference xz P value

NVS Low (<4) 8.3% (2/24) 85.7% (24/28) +77.4 27.935 <0.001
High (4-6) 33.3% (12/36) 81.8% (27/33) +48.5 14.556  <0.001

REALM Low (<60) 10.5% (2/19) 96.0% (24/25) +85.5 29.186  <0.001
High (61-66) 29.3% (12/41) 75.0% (27/36) +45.7 14.261  <0.001

xz: with 1 df; p values were calculated using two proportions test (two sided).

The regression analysis revealed that participants
assigned to the PCL group and those with higher REALM
and NVS score had higher odds of correctly compre-
hending dosing instructions. These findings are also in
line with previous literature.'® Although PCL improved
comprehension in participants with high health literacy,
this effect was comparatively less than participants with
lower health literacy. This might be due to the limitation
of the functional health literacy assessment tools used in
this study. Scoring high on REALM scale may not directly
equate with participants being labelled as someone with
higher health literacy as it involves only reading aloud
medical terminologies. Similarly, scoring lower on NVS
scale does not always mean that participants have lower
health literacy. Sometimes patients might not be familiar
with the NVS tool and find it difficult to respond to NVS
items. In fact, both REALM and NVS have been criticised
because of these limitations.” * Both NVS and REALM
have been commonly used in pharmacy practice and
PCL research.!5 1629 % Therefore, we used those tools to
allow comparison with previous research. The regression

analysis also revealed a unique finding that participants
with private health insurance had higher odds of correctly
comprehending dosing instructions. This indicates a
mixed effect of affluence and health literacy on compre-
hension, because private health insurance is regarded
as a proxy measure of socioeconomic status and health
literacy, * and those with private health insurance
are reported to be better in health literacy domains of
actively managing health and understanding health
information.™

The findings of this study support the implementation
of PCL in Australia as recommended by the ACSQHC."?**
While the implementation of the full suite of PCL recom-
mendations would require actions from multiple stake-
holders, the implementation of PCL used in this study
can be readily implemented in contemporary pharmacy
practice. The use of ‘extra white spacing’, which meet
the dimensions of PCL used in this study, could be imple-
mented without requiring pharmacies to purchase new
printers or hardware devices. The second aspect of the
intervention (PCL instructions) is also implementable as

Table 5 Predictors for correctly comprehending labels, calculated using logistic regression

Variable OR 95% Cl P value
Education Secondary 1.0

Vocational/trade 0.23 0.04 to 1.17 0.076

University 2.09 0.49 to 8.85 0.313
Gender Male 1.0

Female 0.47 0.16 t0 1.36 0.164
Residential area Rural 1.0

Urban 0.44 0.10 to 2.01 0.289
Private insurance No 1.0

Yes 4.44 1.24 to 15.87 0.022
Label format Standard 1.0

PCL 45.73 12.61 to 165.88 <0.001
Health literacy (NVS) Low 1.0

High 8.64 1.59 to 46.86 0.012
Health literacy (REALM) Low 1.0

High 0.10 0.02 to 0.59 0.011

Bold p values are significant (<0.05),

NVS, Newest Vital Signs; PCL, patient-centred label; REALM, Rapid Estimate of Adult Literacy in Medicine.
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pharmacies normally use short-hand codes to produce
medication dosing instructions for dispensing labels.
These codes are either prepopulated by the software
vendors or user-defined by the pharmacies.” Both these
aspects could be implemented easily if dispensing soft-
ware vendors make slight changes to the software systems.

Implementing PCL in Australia could be further aided
by addressing some policy, regulatory and resource-related
challenges. This would include clarifying existing policies
so that they provide clear guidance on appropriate label-
ling practices. For example, the peak professional body for
pharmacists in Australia (the Pharmaceutical Society of
Australia) could clarify professional standards concerning
dispensing labels and explicitly define what encompasses
‘ensures that the font size of labelling is appropriate to the
recipient (where possible)’.*! Changes are also required in
the dispensing label legislative requirements that guide on
the dimensions of labels and the information that needs to
be printed on the label.*! #

This study has some important strengths and limitations
that need to be considered by the readers. First, although
we approached both non-English speaking (CALD) and
English speaking (non-CALD) consumers, the majority of
recruited participants were from non-CALD background.
Unfortunately, many CALD consumers, perceived by the
interviewer to be of East-Asian origin, declined the invi-
tation to participate in the study. The exact reason is not
known, but their hesitation could be due to their lack of
language proficiency or discomfort with the interviewer
who represented a different cultural background to their
own. Further research is needed to test the effectiveness of
PCL in both prominent and emerging CALD communities.
Second, the majority of participants were from English-
speaking backgrounds therefore further work is needed
in specific vulnerable groups including Aboriginal and
Torres Strait Islanders. Third, some potential participants
declined to participate because they were not offered any
compensation in return for their time investment. Offering
compensation may improve the response rate of individuals
in future studies. Two approaches were used for data collec-
tion: (1) pharmacy staff at the counter directed patients
towards the researcher and explained study purpose briefly,
and (2) the researcher approached individuals directly,
introduced himself, and briefly introduced study. The first
approach did not work well due to two reasons, it disrupted
the workflow of the pharmacy putting extra task burden
on pharmacy staff, and it made both the participants and
the pharmacy staff uncomfortable. Compared with the
first approach, the second approach was more effective.
Therefore, researchers conducting future work are advised
to approach participants directly to avoid extra burden
on staff. Fourth, this study did not investigate the actual
medication-taking practices of patients and medication
adherence. Previous studies have investigated the impact of
PCL on medication adherence and the available evidence
on the impact on adherence is mixed."” *** Future studies
may further explore the impact of the PCL on medica-
tion adherence, however this was not the aim of this study.

Lastly, even though participants were randomised on entry
into this study, the intervention group mean age was 4 years
greater than the control group.

In terms of strengths, the use of power sampling to calcu-
late desired sample size, and 1:1 simple randomisation,
makes this study robust and generalisable. Additionally,
participants recruited in this study were from diverse socio-
economic backgrounds, with different education, income
and health literacy levels, and no significant group differ-
ences were observed between the control and interven-
tion group. Third, the interventions developed and used
this study retain the appearance and formatting of current
labels, an intentional design to allow changes to PCL to be
readily implemented in Australian pharmacy practice.

CONCLUSIONS

Dispensing labels are often the last information resource
for patients before they actually take their medicine. Any
misinterpretation of instruction may lead to compromised
health outcomes or possible harm due to misuse of medi-
cine. This study provides further evidence that the use of
PCL improve comprehension of key directions for medi-
cation use in patients. Implementing the PCL format in
Australian pharmacy practice may reduce the risk of misin-
terpreting instruction by patients and improve the quality
use of medicines.

Twitter Adam La Caze @adamlacaze
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