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Abstract

Background: Non-steroidal anti-inflammatory drugs (NSAIDs) are a common cause of renal damage, especially when taken
together with angiotensin-converting enzyme inhibitors (ACE-i) or angiotensin II receptor blockers (ARBs) plus a diuretic — a
combination known as the “triple whammy.” New Zealand patients are at high risk of the “triple whammy” because they can
easily purchase NSAIDs without a prescription and in nonpharmacy retail settings (eg, the supermarket), there is no legal
requirement to include patient information sheets with medication, and direct-to-consumer drug advertising is permitted. A patient
information package has been developed for those at greatest risk of the “triple whammy,” consisting of a printable PDF and an
interactive online learning activity. This information package aims to inform patients about their elevated risk of harm from
NSAIDS and discourage use of NSAIDs. A randomized control trial was planned to assess the effect of the information package.

Objective: This study aims to pilot the trial procedures for recruiting patients and providing patient information online and to
assess the acceptability of the patient information package.

Methods: A two-armed randomized feasibility trial will be undertaken in Northland, New Zealand. We will recruit 50 patients
who are at least 18 years old from those who have signed up to receive email alerts through their general practice. Patients eligible
for this study have been prescribed an ACE-i or ARB plus a diuretic in the past 3 months. They will be randomly allocated to 2
study arms. The intervention arm will receive access to an information package plus usual care; the control arm will receive usual
care alone. Online surveys will be used to assess NSAID knowledge and NSAID use at baseline and after 2 weeks for both arms.
The intervention arm will also evaluate the information package in an additional survey based on Normalization Process Theory
(NPT) concepts. We will report the number and proportion of participants who are eligible and consent to participate in the trial.
Response and drop-out rates will be reported for each trial arm. The numbers of patients who interact with the education package
will be reported together with the patient evaluation of it.

Results: Funding has been obtained from the Health Research Council of New Zealand (HRC 18-031). The University of Otago
Human Research Ethics Committee (H21/016) has approved this trial. Consultation has been undertaken with The Ngai Tahu
research consultation committee. The trial commenced on April 12, 2021.

Conclusions: This feasibility trial will test the study processes prior to commencing a randomized controlled trial and will
determine the acceptability of the patient information package. We anticipate this work will provide useful information for other
researchers attempting similar work.
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Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are a common
cause of renal damage [1]. The risk of renal injury dramatically
increases when NSAIDs are taken together with
angiotensin-converting enzyme inhibitors (ACE-i) or angiotensin
II receptor blockers (ARBs) plus a diuretic [2] — this is known
as the “triple whammy” combination. Despite this issue being
well known and publicized heavily to prescribers in recent years,
coprescribing of these medications is still common in New
Zealand; 2017 data suggest more than 26,500 patients were
prescribed these medications concurrently, with the majority
of these patients aged over 65 years [3,4].

While prescribers should be well aware of the dangers of
combining NSAIDs with other medications that alter renal
perfusion, patients may not be [5-7]. The true extent of
simultaneous use of these medications is unknown.
Nonprescription use of NSAIDs may be high in New Zealand.
This is due to the easy availability of NSAIDs for patients to
purchase without a prescription and in nonpharmacy retail
settings (eg, the supermarket), no legal requirement to include
patient information sheets with medication, and
direct-to-consumer drug advertising [8]. Given these issues, it
is important to maximize the opportunities to advise patients
about the potential risks of taking anti-inflammatories as part
of the “triple whammy.”

Existing information for patients is generic and not generally
considered fit-for-purpose [8]. Tailoring medication information
for patients may improve the quality and usefulness of
information, as well as improve patient knowledge [9,10].
However, examples of personalized medication information are
rare [11]. Most patients consider doctors to be their main source
of health information. Patients want to be able to share that
information with their whanau (family) as well as health
professionals [12,13], but doctors do not always provide patients
with that information [14,15]. Doctors find communicating risk
information difficult [16,17], and communicating potential risks
of NSAIDs may be incomplete [18]. Time, low health literacy
levels, and lack of patient interest have been suggested as
additional barriers to communication [13].

Providing information directly to patients may help address
some of those issues; however, information must be provided
at an appropriate health literacy level. New Zealanders typically
have low levels of health literacy — over half of all adults
surveyed had skills “insufficient to cope with the health literacy
demands they typically face” [19]. When the health literacy
study results were broken down by ethnicity, 75%-80% of Maori
(the indigenous people of Aotearoa, New Zealand) and 90% of
Pasifika (people living in New Zealand who migrated from or
have ancestry in the Pacific Islands) had low health literacy
levels [19]. Health literacy has been identified as a cause of
health disparities [20], and decision support tools can help
address deficits in health literacy [21,22]. Self-efficacy, a

patient’s belief in their ability to undertake and successfully
complete a task, is another factor highly associated with optimal
medication use [23,24].

Most medication information for patients is in leaflet form, with
patient information resources becoming increasingly available
online. Patients search for high-quality, reputable information,
but find it hard to judge the quality of the information they find
online [13]. A few studies have examined novel modalities of
delivering health information to patients, but there is room for
further research to evaluate the efficacy of alternative media
modalities [25,26].

Conporto Health Event Detection & Mitigation (Conporto) is
a software package that detects whether general practice patients
are at risk of harm from their prescribed medications [27]. The
current system operates in real time to detect if there is a risk
of harm from prespecified conditions, for example, if
methotrexate is prescribed without a coprescription for folic
acid or if allopurinol is prescribed at a dose of >200 mg/day to
a patient with chronic renal insufficiency. Clinicians are
informed of each alert and then decide whether to take action
or inform patients. Conporto has developed the capacity to
contact patients directly via text and email, with patient consent.
This patient contact is triggered when a patient requests a
prescription from their general practice and is currently used to
inform patients that their prescription is ready for collection.
This function could also be used to provide patients with more
information about their medications.

We have developed a printable information sheet and an online
learning activity for patients. Patients, general practitioners,
pharmacists, and a patient education provider have contributed
to the development of these resources, which aim to inform
patients about their elevated risk of harm from NSAIDs and
discourage them from using over-the-counter NSAIDs. A
randomized controlled trial (RCT) was proposed to examine
the effect of giving at-risk patients this information directly,
without needing their health care practitioners to provide it.
This trial aims to assess the impact of providing an information
package about avoiding anti-inflammatory medicines to patients
at risk of renal damage from the “triple whammy,” in particular,
the impact on anti-inflammatory knowledge and self-reported
behavior. However, we have a number of concerns that we need
to address before carrying out the full RCT.

First, it is unknown if our recruitment methods will be successful
in enrolling a representative sample of the target population.
Second, a low response rate of online surveys is a common
concern. Having a better understanding of the survey response
rate will help us determine the number of participants needed
for the full trial. Third, while we have developed the information
package with some patient input, it has not been formally
evaluated by patients. Fourth, we do not know whether the
survey questions are appropriate to assess the impact of the
intervention. Therefore, we plan to conduct this randomized
feasibility trial to assess the feasibility of the intervention and
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pilot the recruitment methods and the use of surveys for
assessing the impact of the intervention. The results of this
feasibility trial will help refine our methods prior to commencing
a definitive RCT.

The primary aim of this study is to assess the feasibility of
conducting an RCT. The RCT will investigate the effect of
providing a patient information package about NSAIDs to
patients at increased risk of renal damage because of their
medications. The feasibility trial will elucidate any issues that
could impair our capacity to answer the aims of the full trial.

The feasibility trial aims to (1) pilot the procedures for recruiting
patients and providing patient information online to assess the
number of eligible participants and the recruitment rate, assess
the characteristics of participants who are enrolling in the trial,

identify any technical challenges for patients assessing
information online, and assess the drop-out rate in each group;
(2) assess the acceptability of the patient information package
to assess if patients trust and understand the information
provided and think it is relevant to them; and (3) pilot the use
of the survey for assessing the effects of providing patients
information about the risk of NSAIDS to obtain preliminary
data of the survey responses to help with sample size calculation
in the full trial, assess the response rates of the surveys, and
assess the suitability of survey questions to measure the impact
of the intervention.

Methods

This will be a two-armed randomized feasibility trial. The trial
will be conducted according to the steps outlined in Figure 1.

Figure 1. Flow chart of study protocol.

Recruitment
Conporto is used by general practices across New Zealand.
Patients attending general practices using Conporto in the
Northland region will be eligible to participate in the randomized
feasibility trial. Northland was chosen as Conporto is used
widely in the region. Northland is a subtropical region in New
Zealand, with a population of 179,000. Compared to the rest of
New Zealand, Northland is more rural, is poorer, and has a
higher proportion of people of Maori ethnicity [28]. Recruitment
will be undertaken at the individual level. We aim to recruit 50
patients (25 patients in each trial arm) to pilot the use of the

surveys. Participants will be allocated a unique study
identification number to preserve anonymity.

Patients will be identified as having increased risk of harm from
NSAIDs from their current prescriptions. Patients prescribed
at least 2 of the 3 “triple whammy” medications (ie, an ACE-i
or ARB plus a diuretic) will be identified by Conporto. Patients
will be eligible to participate in this study if they were prescribed
these medications concurrently in the past 3 months, are over
18 years old, and if they have signed up to receive Conporto’s
email messages. Textbox 1 describes participant inclusion and
exclusion criteria. All eligible patients will be invited to
participate in the study via email from Conporto.

Textbox 1. Participant eligibility criteria.

Inclusion criteria

• Age 18 years or older

• Angiotensin-converting enzyme inhibitor (ACE-i) or angiotensin II receptor blockers (ARB) + diuretic in the past 3 months

• Signed up to receive Conporto alerts

Exclusion criteria

• Fails to complete enrollment

Randomization and Blinding
Following recruitment to the study, patients will be
automatically randomized 1:1 to either the control or
intervention group within each practice. Patients will not be
advised to which group they are allocated. Stata software will
be used to generate the randomization sequence, which will be

allocated using REDCap (Research Electronic Data Capture)
software. REDCap software will also be used to administer all
the surveys. REDCap is a secure, web-based survey tool suitable
for data requiring high-security storage (ie, patient data).
Nonrespondents at each stage will be emailed 2 further
invitations to participate, at 1-day intervals.
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Baseline Assessment
The study invitation email will contain a link to the baseline
assessment (Multimedia Appendix 1). The first page of the
assessment contains a consent form approved by the University
of Otago Human Ethics Committee. Once the consent form is
completed, the rest of the form opens automatically to request
demographic information, information about current medications
and NSAID use, a validated single-item health literacy
assessment [29], a validated 4-item medicine use and
self-efficacy questionnaire [23], a validated NSAID knowledge
assessment [30], and a self-report of NSAID use in the preceding
fortnight.

Study Intervention
Within 24 hours of completing the baseline assessment,
intervention group patients will be emailed a link to a webpage
containing a fully accessible, online, interactive learning activity
and a downloadable PDF [31]. Patient information about
avoiding anti-inflammatories and an online, interactive learning
activity have been developed by SL in conjunction with the
Health Navigator editorial board, their pharmacist, and the
Health Navigator patient panel in an iterative process. The
webpage is hosted by Health Navigator New Zealand, a
nonprofit initiative that provides curated health information
overseen by the Health Navigator Charitable Trust. Both the
control and intervention groups will receive usual general
practice care from their own primary care team during the trial.
After the trial is completed, control group patients will also be
sent an email with a link to the information package, so all
patients in the study eventually have access to that resource.

Follow-Up Assessment
All patients will be sent a follow-up survey after 2 weeks that
repeats 2 survey items from the baseline assessment: the
validated NSAID knowledge assessment [30] and the self-report
of NSAID use in the preceding fortnight

Patients in the intervention arm will also complete an additional
survey to evaluate the information package. This evaluation
survey is based on Normalization Process Theory (NPT)
concepts (Multimedia Appendix 1) [32]. NPT has been
successfully used in the assessment and implementation of
multiple patient-facing complex health interventions [33-35]
and to evaluate other primary care initiatives aiming to reduce
kidney injury [36,37].

Measures
We will report the number and percentage of patients who are
eligible to participate in the trial and those who consent to
participate. For participants in each of the study arms, we will
report the response and drop-out rates for each of the surveys.
The number of patients who open the information package will
also be recorded via the website analytic data from the Health
Navigator website [38]. The numbers of patients who interact
with the education package will be reported, together with the
patient evaluation of it. NSAID knowledge scores and
self-reports of NSAID use will be measured at baseline and
2-week follow-up.

Statistical Analysis
Descriptive analyses will be carried out to summarize the
characteristics of the participants in each study arm. Preliminary
data will be obtained for the NSAID knowledge scores and
self-reported NSAID use at baseline and follow-up to guide
sample size calculation for the full trial. If numbers allow, linear
mixed models will be used to compare the changes in the mean
score on the NSAID knowledge questionnaire and self-reported
NSAID use between the 2 arms.

Results

Funding has been obtained from the Health Research Council
of New Zealand (HRC 18-031). The University of Otago Human
Research Ethics Committee (H21/016) has approved this trial.
Consultation has been undertaken with The Ngai Tahu research
consultation committee. The trial commenced on April 12, 2021.

The expected outcomes include that we will determine the
uptake, acceptability, and self-reported effects of providing
patients with information about the risk of NSAIDs via a
webpage; determine the feasibility of conducting this research
via an online survey, and these data will be used to apply for
further research funding; and publications and conference
presentations about the trial results.

Discussion

This feasibility trial will help us determine whether it is practical
to conduct a nationwide RCT. It will help refine the information
package. Additionally, it may provide preliminary data to help
understand whether providing information directly to patients
increases their knowledge or changes their behavior.

Strengths and Limitations
This trial will evaluate the entire implementation process, testing
trial processes and the acceptability of the intervention. The
results of this feasibility trial will ensure best use of limited
health research funding for any future similar studies.
Publication of this work will help other researchers considering
conducting similar patient-focused research.

Language, education, and technology can be barriers to health
literacy [39]. The main limitation of this research is that patients
with the greatest barriers to health literacy are likely to
experience those same barriers in accessing the proposed
intervention and participating in this research project. The
research project and proposed intervention were developed only
in English due to financial constraints. If this intervention is
successful in English on full testing, it is hoped funding will be
made available to translate the intervention into different
languages (eg, Maori, Samoan, and Tongan in the first instance).

A potential risk of this work is that patients experience anxiety
or distress when they realize they are at increased risk of harm
from medication. This risk is mitigated by the ubiquitous nature
of health information readily available to patients and the
repeated encouragement for participants to discuss their concerns
with their health care providers.
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Comparison With Prior Work
Only a handful of feasibility trial protocols have been published
to date in the field of primary care medication safety. Feasibility
studies focus on testing and evaluating the study processes to
assess “can it work?”, while pilot studies focus on outcomes to
assess the effectiveness of the intervention, or “does the
intervention show promise?” [40]. Feasibility studies are
particularly important for complex interventions, which risk
being undermined by problems that could be otherwise sorted
at an exploratory stage, such as the target population failing to

engage with the study or intervention [41]. Testing the feasibility
of a project improves the chance of success of a larger trial, thus
ensuring better use of funding and reducing the risk of harms
arising from the intervention or study processes [41].

Conclusions
This feasibility trial protocol describes our plan to test trial
processes prior to commencing a nationwide RCT. It will
provide important information about the acceptability of the
patient information package. We anticipate this work will offer
a useful model for other researchers attempting similar work.
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