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Thesis Summary

Medication errors frequently occur with paediatric patients who take long term medication at home,
where parents/caregivers are responsible for administering the medication. The issues and the extent
to which they can affect medication safety and accuracy in the UK have not been formally
established. Therefore, this thesis aimed to investigate medication administration problems, issues
and challenges occurring at home among children and young people aged 0 to 18 years old, where
parents and patients were responsible for administering their medication.

A systematic review of medication administration problems for paediatrics caused by
parents/caregivers, including the role of health literacy, found that there is little literature other than
that published in the USA that has examined medication administration problems using a validated
health literacy tool.

From the survey conducted among paediatric pharmacists regarding this issue, the respondents
indicated that the consultation time between the patient and the pharmacist is critical to reducing
medication administration problems. Furthermore, a few suggested there is a need for further training
and educational material for parents and young people to improve understanding in regards to
medication use at home.

Forty-nine parents and young people were interviewed from five sites in England. The participants
suggested a few recommendations that could help them administer or take medication safely at home;
this includes a visual demonstration of the dose to be administered. Finally, 40 participants were
recruited in the observational session, where it was found that dose accuracy for both liquids varied
across each dose volumes. And there was a significant association of dose accuracy with
measurement tool size, type and dose volume.

This work provides evidence that the parents/carer of children and young people require assistance
to ensure safe medication administration at home. Future work is needed to develop a complex
intervention to address the issues.

Keywords: Medication errors, paediatrics, young people, parents, informal caregivers, health
literacy
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Chapter 1 Introduction

1.1 Introduction

When it comes to children, medication related errors are amongst the most common medical errors,
and medication administration errors in particular accounts for 72% to 75% of the overall errors

made in paediatrics (Miller et al., 2007).

Medication administration errors may have a direct impact on patients’ safety in relation to
morbidity, mortality and adverse events. Several definitions of medication administration errors were
reported in the literature, and are summarised in Table 1.1 (Ghaleb et al., 2006). Literature and
research regarding medication administration errors have paid a lot of attention to medication
administration errors occurring within healthcare facilities (inpatient settings). However, there is not
enough data in regards to medication administration errors occurring at home. While issues have
been addressed across other countries such as in the USA (studies listed in chapter 2 in the systematic

review included studies), this has not been investigated in the United Kingdom (UK).

Other than the clinical impact of medication problems, there is a financial burden on healthcare
systems associated with medication errors. Worldwide, medication errors are estimated to cost
healthcare systems more than 42 billion US dollars. In the UK alone, over one billion prescription
items are dispensed annually, costing the National Health Service (NHS) over 16 billion pounds.
More than 230 million medication errors are reported yearly in the UK, with an average of 712 deaths
linked to preventable adverse drug reactions (Department of Health and Social Care, 2018). Owing
to the increased rates of medication errors across the globe, the third Global Patient Safety Challenge,
launched by the World Health Organisation (WHO) in 2017 was themed “medication safety”. This
initiative was aimed at reducing medication errors and preventable medication-related harm by
strengthening the healthcare systems globally and triggering action in these areas. The WHO
encouraged different key stakeholders and countries to adapt and work on the important key priorities
in the upcoming five years, in order to reduce global preventable medication errors by 50% (WHO,
2016). Overall, initiating a programme to reduce medication-related errors will have a direct positive

impact on both patient health and the global economy.
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In line with the WHO recommendations, The Department of Health and Social Life in England took
an initiative by publishing a report in February 2018, titled “Short Life Working Group on reducing
medication-related harm”. The report recommended a programme for reducing medication harm.
The following include some of the priority steps suggested in the report to reduce medication errors

in paediatrics (Department of Health and Social Care, 2018).

1- Improve shared decision making so that patients and carers are encouraged to ask questions
about their medications; and health care professionals actively support patients and carers in
making decisions jointly, including when to stop medication.

2- Encourage and support patients and families to raise any concerns about their medication.
3- Professional regulators and professional leadership bodies should also encourage reporting
and learning from medication errors.

4- Work with industry to produce more patient-friendly packaging and labelling.

5- Work with pharmacy dispensing computer system suppliers to ensure that labelling
contributes to safer use of medicines and does not hinder; for example, by labels being stuck
over packaging or by using unfamiliar language.

6- New research on medication errors should be encouraged and directed down the best avenue

to facilitate positive change.

There are limited research studies looking at medication administration errors occurring at home.
Children rely primarily on their parents or caregivers to administer and manage their medication at
home while older children, (young people) may be responsible for their own medication

administration in partnership with their parent/carer or independently when they reach capacity.

Table 1. 1: Definitions of medication administration error

Definitions of Administration Error

A medication error was defined as: omitted dose, wrong dose, extra dose, unordered medication, wrong route, wrong

time, expired medication, allergic to medication, and other (O'Brodovich and Rappaport, 1991).

Errors were considered to be any deviation from accepted drug administration procedures at the hospital (Rosati and

Nahata, 1983) (Nahata, 1988)
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The American Society of Hospital Pharmacy defined Medication Error (ME) as a dose of medication that deviates from
physician’s order as written in the patient chart or from standard hospital policy and procedures Except error of omission,

the medication dose must actually reach the patient. Prescribing errors are excluded from this definition. The 9 categories

of MEs are:
1. omission error;
2. unauthorised drug error;
3. wrong dose error;
4. wrong route error;
5. wrong rate error;
6. wrong dosage form error;
7. wrong time error;
8. wrong preparation of the a dose;
9. incorrect administration technique (Raju et al., 1989;Tisdale, 1986;Schneider et al., 1998).

Medication Errors were grouped into four categories according to set error type definitions; these are dose; 1.V.

compatibility; drug interaction; and administration (Bordun and Butt, 1992).

2003).

Medication Administration error is any deviation between prescribed and actually administered drugs (Fontan et al.,
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1.2 Paediatrics are a challenging age group- why?

Paediatric patients cannot be simply considered as a small version of adult patients. Among
paediatrics, variations exist in their physiology and in their medical conditions. There are different
stages of paediatric development; each stage is defined differently in the literature. In England, most
healthcare professionals in specific pharmacists and pharmacy-related staff refer to the BNF for
Children when a child's medication is being prescribed and dispensed; hence, the age definition used
in this chapter was adopted from the British National Formulary for Children (7able 1.2) (BNFc,

2018).

Table 1. 2: Classification of Paediatrics by age groups according to the BNF (adopted from (BNFc, 2018))

Category Age Range

Preterm neonate <37 weeks gestation

Term neonate 37 to 42 weeks gestation

Post-term neonate >42 weeks gestation

Neonate From 0 - 28 days of age (or first 4 weeks of life)
Infant From 28 days - 24 months of age

Child From 2 years - 12 years of age

Adolescent From 12 years - 18 years of age

In general, within the paediatric population there are substantial physiological differences within
each age group. This developmental process of growth and maturation is one of the discrepancies
that distinguishes the paediatric population from the adult population; where each age spectrum has
a unique pharmacological response. Therefore, when it comes to medication use, children should not

be treated as mini adults (English, 1989).

Currently, due to a lack of paediatric formulations, healthcare professionals have to prescribe
medications to children which are intended for adults (World Health Organization, 2007). Those
medications often have no published data regarding their bioavailability, efficacy and toxicity.
Additionally, any innovative paediatric medications have limited or no data concerning their long-

term benefits and risks (WHO, 2007). Finally, the different cultural and educational backgrounds of
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the child’s parents and caregivers can lead to misunderstanding and misinterpreting of medication
use and instructions, especially of patient information leaflets and promotion packages (World Health

Organization, 2007).

Before 2002, there was no data about medication safety and adverse events occurring in children
from using unlicensed drugs. However, in 2002 the Best Pharmaceuticals for Children Act (BPCA)
was introduced by the FDA and became law. This law was further re-authorised in 2007 and 2012
under the Food and Drug Administration (FDA) Amendments Act and the (FDA) Safety and
Innovation Act, consecutively in the USA (NIH, 2002). The act provides a mechanism for the
National Institute of Health (NIH) to review off-label medication safety profiles exclusively in
children (World Health Organization, 2007). Both the NIH and the USA (FDA) have worked
together to ensure that findings from the studies were considered. Since then, 65 products have been
reviewed and new labelling warnings or further studies were articulated for some of the products

(World Health Organization, 2007).

In January 2007, the Paediatric regulation came into force in the European Union, including in
England (The European Parliament and the Council of the European Union, 2006). It aimed at
enhancing medication safety in children; encouraging the pharmaceutical industries and national
competent authorities to develop medications for children based on specific paediatric experiences,
and also to conduct pharmacovigilance for medicines used among paediatric populations (World

Health Organization, 2007).

Despite the current paradigm shift towards urging pharmaceutical manufacturers to develop a
paediatric-specific dosage form, the change is still in its infancy and unlicensed paediatric medication
are still in use. This is expected to further contribute to medication errors in paediatrics (Chin and

Joos, 2016).
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1.3 Incidence rates of medication administration problems outside a clinical setting-

what has been reported?

Medication errors occur frequently in paediatric outpatient clinics, commonly at the medication
administration stage (Kaushal et al., 2007). Incidences of medication errors among children and
young people can be prevented or reduced (Kaushal et al., 2007). Studies have indicated that
improved communication between different healthcare professionals and parents could lead to a
reduction of medication harm for a children (Neuspiel and Taylor, 2013). Furthermore, improving
dosage instructions on the medication labels provided to parents and caregivers could lead to a

decrease in medication errors. (Brass et al., 2018).

In the USA, a multisite study was conducted aiming at identifying types of medical errors occurring
in ambulatory paediatric clinics. The study identified 136 medical errors; 56 (38%) were medical
treatment errors, among which 47 (84%) were related to medications (Slora et al., 2005). The

following cases were documented as administration errors originating from miscommunication:

1- “Parent left message for refill of Adderall 15 mg, 1QDS. Upon further questioning, it was
learned that patient was actually taking 1/2 pill in morning and 1/2 pill at lunch.”

2- “Mother given written instructions for psychotropic med — Adderall. Told to give 1/2 tab
BID and interpreted it as bedtime.”

3- “Pediatric neurologist wanted to change the patient from liquid to capsule form of
anticonvulsant. Mom misunderstood the directions and gave both meds for a week. Child developed

blurred vision, stuttering and ataxia.”

In 2007, another USA based prospective cohort study involving 1788 paediatric patients was
conducted in six different paediatric outpatient clinics. The study aimed at measuring the rate and
the type of adverse drug events. In total, 283 errors were identified accounting for 16% of children
treated in the selected sites; 57 (3%) adverse drug events were preventable, among which 40 (70%)

reported events were related to parental administration error (Kaushal et al., 2007).
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In South Korea, a cross-sectional study was conducted on prescribed parents’ administration of
medication to their children at home (You et al., 2015). The study identified that parent’s use the
information sheet as a source of medication administration for their children, and the majority of
parents use cups (43.6%) for children’s liquid medication administration. Furthermore, 85.5% of the
parents reported that they had stopped administering the medication to their children when their
children stopped showing symptoms; and 13.4% would give a medication to another child for whom
it had not been prescribed. Finally, when participants were asked if they needed an education

programme on the administration of medication, 96.1% said yes.

Furthermore, a USA study highlighted that some children and young people are diagnosed with
chronic illnesses; those illnesses need to be managed by multiple complex medication regimens.
These children will require their parents” support for medication administration and dose preparation.
Hence, there is an increased risk of medication errors (Walsh et al., 2011a). A complex regime is
considered when two or more medications are prescribed; complex medication administration
process (such as crushing a tablet before administration); complex dose volumes that includes
decimals and multiple medications administered at different times that needs to be administered in
an outpatient setting (home) while parents or young people are involved in the process of

administration (Walsh et al., 2011a).

Several studies have discussed medication-related incidences among children occurring at home. In
an observational study carried out over six months, 52 homes were visited, and 280 prescriptions
were reviewed. A total of 61 medication errors were identified, among which 31 errors could
potentially cause injuries and nine errors did actually cause an injury to the child (Walsh et al.,
2011b). Communication barriers were reported as the main reason behind those errors. In some cases
there was even miscommunication between the two parents; this resulted in medication
administration errors in 25 (15%) cases. Furthermore, the study highlighted that medication errors
were significantly reduced by 51% in children whose parents used a supporting tool to optimise
medication use at home. The following are some reported quoted examples from the study (Walsh et
al., 2011b), to demonstrate the importance of communication and the crucial impact of it on a child’s
health:
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I-  “Parents were told to increase dose of antiepileptic medicine due to frequent seizures. Parents
do not understand and do not increase dose. Seizures continue.”
2-  “Child with vitamin D deficiency. Mom gives less than half of the appropriate dose.

Persistent vitamin D deficiency despite treatment prompts further laboratory testing by doctors.”

Another USA based study investigated the type of medication errors encountered among children
younger than 18 years old diagnosed with depression. The study reported 451 medication errors, of
these, 95% reached the patient. Most of the errors (33%) were identified at the medication
administration point, 30% at the dispensing stage and 7.9% at the prescribing phase (Rinke et al.,

2010).

In conclusion, improved communication between healthcare-professionals including practitioners,
nurses, and pharmacists is important to reduce incidence rates related to medication errors. In
addition, improved communication between healthcare professionals and parents can dramatically
reduce preventable medication errors. As all data was from outside of the UK, this led to further
investigate this issue with health care professionals members of the Neonatal and Paediatric
Pharmacists Group (NPPG), seeking their opinions and experience, as well their recommendations
about medication administration issues among children and young people. Children rely on their
parents for medication administration, and since most studies reported that miscommunications
between healthcare professionals and parents or caregivers is the main reason behind medication
errors among children in a home setting, this rationalises further investigation into the main issues
and barriers reported in the literature. As such, the systematic review described in this research aims
at addressing all issues that hinder medication optimisation and dose accuracy in children and young
adults aged 0-18 years old; investigating the role and evaluating the health literacy of parents or

caregivers, including and its impact on their children's medication use.

Medication administration problems could be associated with different causality factors that have
been closely identified during the systematic review investigation presented in Chapter 2. These

causality factors could be due to the sociodemographic characteristics of the parents as well as the
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patients themselves. Among the commonly identified causality factors in the literature were health

literacy levels.

1.4 What is health literacy?

In the late 19" century, the word ‘literacy’ originated from the word °‘literate’. This term was
generally used to describe the ability of a person to read and write; however, now in addition to that
it refers to a person’s capability to maintain knowledge in a particular topic (English Oxford

Dictionaries, 2018 ;Peerson and Saunders, 2009).

The term ‘Health Literacy’ was first introduced in the early 1970s, due to the increased interest in
public health and well-being (Peerson and Saunders, 2009;Sarensen et al., 2012). During the 90s the
concept emerged further and caught researchers’ attention. Hence, various definitions of health
literacy evolved; each author defined health literacy from a different perspective, as summarised in

Table 1.3.

1.5 Health literacy and administration errors- the association between medication

administration problems and health literacy

As demonstrated above, medication errors among children and young adults are mainly due to
administration errors. Errors due to inaccurate dosing by parents or caregivers account for 50% of all
medication errors in children (Yin et al., 2008). Different standardised measurement tools exist in
the market such as droppers, dosing cups, oral syringes and dosing spoons. Those tools are available
to support parents in measuring the child’s dose. Yin and his colleagues (2010a) have studied dosing
errors associated with parents’ inadequate health literacy. The study enrolled 302 English or Spanish
speaking parents or caregivers from various socio-economic backgrounds. Parents’ and caregivers’
health literacy was assessed using the Newest Vital Sign test. The participants were further
subdivided into three groups according to their health literacy level: limited literacy, possible limited
literacy and adequate literacy. The study showed that low levels of health literacy are associated with

dosing errors; parents with limited health literacy performed more dosing errors compared to parents
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with adequate literacy (161 vs 22 errors respectively). Further work addressing ways to optimise

dose accuracy by parents is needed (Yin et al., 2010).

Further investigations into the association of low heath literacy of parents and weight-based dosing,
and into the use of non-standardised measuring tools, such as kitchen tablespoons and teaspoons,
were carried out (Yin et al., 2007),. These non-standardised measuring tools are used by a high
proportion of parents (20-73%), despite not being recommended by the American Academy of
Pediatrics (AAP) (Rheinstein, 1994; McMahon et al., 1997,). The study evaluated 292 parents.
Overall, parents with inadequate and marginal health literacy levels, in comparison to parents with
adequate health literacy, were associated with both a lack of knowledge regarding weight-based
dosing (85.3% vs 61.2%) and the high use of non-standardised measuring tools (34.7% vs 19.2%).
The study recommended that further intervention is needed to reduce medication administration

errors among parents and caregivers from different socio-economic backgrounds.

Another study assessed parents’ and caregivers’ understanding of the age indicated on over-the-
counter (OTC) cold and flu medications’ labels (Lokker et al., 2009). Results from this study revealed
that low levels of parental health literacy increase the risk of misinterpretation of OTC products
indicated to children, and are further influenced by the language, pictures and labels used on the
product, resulting in medication errors, in particular administration and dosing errors (Lokker et al.,

2009).
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Table 1. 3: Health Literacy various definitions: all definitions are quoted as per the original paper and order by year of publication (Sorensen et al., 2012)

Introduction

Definition of “Health Literacy”

Organisation

1- Cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use information in ways which

promote and maintain good health.

(WHO, 1998)

2- The constellation of skills, including the ability to perform basic reading and numeral tasks required to function in the healthcare environment

(Parker et al., 1999)

3- Health literacy means more than being able to read pamphlets and successfully make appointments. By improving people's access to health information

and their capacity to use it effectively, health literacy is critical to empowerment.

(Nutbeam, 2000)

4- The individuals' capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions.

(Nielsen-Bohlman et al., 2004)

5- As the evolving skills and competencies needed to find, comprehend, evaluate, and use health information and concepts to make

educated choices, reduce health risks, and improve quality of life

(Nielsen-Bohlman et al., 2004)

6- The ability to make sound health decision(s) in the context of everyday life--at home, in the community, at the workplace, the healthcare system, the
market place and the political arena. It is a critical empowerment strategy to increase people's control over their health, their ability to seek out information

and their ability to take responsibility.

(Kickbusch et al., 2006)

7- The wide range of skills, and competencies that people develop to seek out, comprehend, evaluate and use health information and concepts to make

informed choices, reduce health risks ad increase quality of life.

(Zarcadoolas et al.,

2009;Zarcadoolas et al.,

2003;Zarcadoolas et al., 2005)

8- Individual’s possession of requisite skills for making health-related decisions.

(Paasche-Orlow and Wolf, 2007).

9- The ability to read, filter and understand health information in order to form sound judgements.

(European Commission, 2007)

10- Placing one's own health and that of one's family and community into context, understanding which factors are influencing it, and knowing how to

address them

(McQueen et al., 2007).

11- The capacity to obtain, interpret and understand basic health information and services and the competence to use such information to enhance health

(Serensen et al., 2012)
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Definition of “Health Literacy” Organisation
12- The ability to access, understand, evaluate and communicate information as a way to promote, maintain and improve health in a variety of settings across | (Rootman  and  Gordon-El-

the life-course

Bihbety, 2008)

13- The knowledge, skills and abilities that pertain to interactions with the healthcare system

(Ishikawa and Yano, 2008)

14- Is a process that evolves over one’s lifetime and encompasses the attributes of capacity, comprehension, and communication. The attributes of health

literacy are integrated within and preceded by the skills, strategies, and abilities embedded within the competencies needed to attain health literacy.

(Mancuso, 2008)

15- The knowledge and skills required to understand and use information relating to health issues such as drugs and alcohol, disease prevention and treatment,

safety and accident prevention, first aid, emergencies, and staying healthy

(Australian Bureau of Statistics,

2008)

16- The degree to which individuals have the capacity to read and comprehend health-related print material, identify and interpret information presented in

graphical format (charts, graphs and tables), and perform arithmetic operations in order to make appropriate health and care decisions.

(Yost et al., 2009)

17- The ability to understand and interpret the meaning of health information in written, spoken, or digital form and how this motivates people to embrace

or disregard actions relating to health.

(Stocks et al., 2009).

18- Ability to derive meaning from different forms of communication by using a variety of skills to accomplish health-related objectives”

(ROSS ADKINS and Corus,

2009)

19- The degree to which individuals have the capacity to obtain, process, and understand basic health information and services needed to make appropriate

health decisions

(Freedman et al., 2009)

20- People’s ability to obtain, process, communicate, and understand basic health information and services

(Koh et al., 2013)
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1.6 Aims and objectives

The majority of medication administration studies were conducted on parents and caregivers based
in the USA, and few were conducted outside the USA. In addition, to my knowledge, there are limited
data available regarding the involvement of UK parents and caregivers which addresses the main
issues: the challenges of medication administration among children at home. Hence, this research
project aims at further exploring and reporting all published data by conducting an extensive
systematic review, accompanied by an online survey targeting healthcare professionals, specifically
pharmacists and pharmacy-related staff. This is followed by interviews targeting parents and young
people, in addition to an observational session to assess parents’ and young people’s dose accuracy
with liquid medication. Findings from the review, the survey and the interview will ultimately help
establish recommendations for an intervention to reduce medication administration errors for

children and young people.

Flow of the studies in this thesis report

Systematic Review
Helped identify the main issues of medication errors and highlights the gap of medication administration
problems associated with parents/young people and the association with health literacy.

The NPPG study
Online survey targeting healthcare-professionals aiming at identifying parent/caregiver reported issues
of medication administration errors from a pharmacy-related professionals” perspective.

A

Findings from the above proposed a two-phase study (REMEDY) using mixed method approach

1- Phase one: one-to- one interviews with parents and patients regarding the medication administration
related problems they experienced

2-  Phase two- observational sessions, where parents and patients are asked to measure out set of doses
from two liquid placebos (suspension and solution) using different types and sizes of measurement
tools.

Figure 1. 1: A summary figure of the conducted studies to address the research project question
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1.7 Overall thesis outline

1.7.1 Chapter 2: Systematic Review

This systematic review aims at identifying current medication administration challenges in the light
of the health literacy of the parent/carers. The review includes studies that assessed participants’

health literacy levels and their association with medication administration problems.

1.7.2 Chapter 3: NPPG Survey-pharmacists’ perspective on medication

administration problems at home for children and young people

When it comes to medication use management among children, healthcare professionals and in
particular pharmacists, are directly involved with the child's parents; this integrated engagement
between pharmacists and carers is much needed to ensure optimised use of prescribed medications.
Hence, an online survey was proposed to further elaborate on this issue from a healthcare
professional's perspective. The survey targets members of the Neonatal and Paediatric Pharmacists
Group (NPPG) and the questionnaire is designed to understand their experiences and ask for their

recommendations about this issue.

1.7.3 Chapter 4: Realising the issue of medicine administration to the

young (REMEDY): Phase One-semi- structured interviews

The systematic review, as well as the survey, resulted in showing a gap in the literature in regards to
medication administration problems among children at home in the UK, from parents’ and young
people’s perspectives. There was no study conducted in the UK to address this issue, and in order to
do so a one-to-one interview with the parents /informal caregiver and patients was proposed as the
ideal to shed the light on medication administration problems at home. This helped us to identify if
there are medication administration issues and challenges among children in the UK, and what is the
nature of these problems.
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1.7.4 Chapter 5: Realising the issue of medicine administration to the

young (REMEDY): Phase Two- observational session

A similar research approach was conducted at an international level to address dose accuracy and its
association with measurement tool size and type, as well as health literacy levels. This quantitative

yet qualitative study addressed some problems that were not picked up during the interviews.

1.7.5 Chapter 6: Conclusion and future recommendations

This chapter provides an overall aim of each project and its key findings.

The findings of each project lead to supplementary research projects that could further enrich our

understanding of medication administration problems among children at home.
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A Literature review of medication administration problems in paediatrics by

parent/caregiver and the role of health literacy

Note: This chapter has been published in the BMJ Open Paediatric: Dahmash DT, Shariff ZB, Kirby
DJ, etal. Literature review of medication administration problems in paediatrics by parent/caregiver
and the role of health literacy. BMJ Paediatrics Open 2020;4:¢000841. doi: 10.1136/bmjpo-2020-

000841
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2.1 Introduction

When it comes to medication administration for children at home, a significant burden of
responsibility relies on the parents or the patients themselves (Walsh et al., 2016). It’s been
documented that medication administration among children are well known to occur (Frush et al.,
2004). Previous studies recognised that more than 40% of parents and caregivers make dosing errors
in an outpatient setting. (LI et al., 2000;Simon and Weinkle, 1997) The inability to administer
medication correctly may result in adverse drug events and poor patient clinical outcomes.(Sil et al.,
2017) In the USA, errors at medication administration stage accounts for 26% of overall serious
medication errors.(Leape, 1994) While in the UK, 237 million medication errors occurs annually
among which avoidable ADEs are estimated to cost the NHS £98 462 582 per year.(Elliott et al.,
2021) A prospective English study of ADEs and its causality reported that 5.2% of 18 820 admissions
over 6 months were due to an ADE, among which 63% of these events are possibly
avoidable.(Pirmohamed et al., 2004) ADEs due to medication administration at home among children
and the causality of it was not identifiable within the literature. Causes of medication administration
problems at home are multifactorial and potentially depend on various factors. (Frush et al., 2004)
So in order to improve medication administration by parents and young patients (aged 16-18 years),
an initial assessment of the current problems and factors that may contribute to this issue must be

identified first.

Previous studies have recognised potential factors that can contribute to clinician led medication
administration errors in children, but there have been no studies recording both the types and risk
factors that can contribute towards caregiver’s medication administration problems as well as young
people. (Walsh et al., 2005;McPhillips et al., 2005) According to the European Health Literacy
Survey (HLS-EU), conducted across eight different countries, the prevalence of low health literacy

levels varies from 29% to 62%.(Rudd, 2007;Serensen et al., 2015)

Owing to this high prevalence of low health literacy levels and its potential association with

medication administration issues among children, this review aimed at identifying studies that
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highlighted medication administration problems experienced by parents and children, which also

looked at health literacy aspect using a validated tool to assess for literacy.

2.2 Method

This review was conducted in accordance with the Cochrane Handbook for Systematic Reviews, and
followed PRISMA reporting guidelines. (Moher et al., 2010;Higgins JPT, March 2011) The review
protocol is registered on International Prospective Register of Systematic Reviews (PROSPERO)

ID: CRD42018091590 (See appendix A for the protocol published on PROSPERO,).

2.2.1 Eligibility Criteria

Studies were eligible for inclusion if they were related to medication administration errors among
children and adolescent between the ages of 0 to 18 years old as per the World Health Organisation
definition of population age group. This includes studies reporting medication related problems
outside the clinical setting; where the parent or the child is responsible for administering or taking
the medication. Studies must have assessed the health literacy levels of the participants using a
validated health literacy assessment tool. Any study that looked only at education levels of the
participants without assessing the literacy levels using a validated standardised health literacy tool
was excluded; this include studies looking at the education levels of the participants without
assessing the health literacy levels. The rationale behind this is that the level of education does not
reflect the health literacy levels and ability of the adults to understand health related information such
as administration instruction; distinguishing between dose and strength of the administered
medication and other related health information. Health literacy is key element in this study to
establish an understanding of its association with medication administration problems among
children and young people; as poor literacy levels are surprisingly common in both developed and
developing countries among adults (Kickbusch, 2001). Having this standardised criteria helped
establish a clear understating of medication administration problems among children and young
people in the light of health literacy. There were no restrictions on the date of publication, only

English language articles studies where included.
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2.2.2 Search Strategy

The search strategy was designed initially by the research team and verified by an information
specialist using the Population, Intervention, Comparator and Outcomes (PICO) model. The reviewer
(D.D.) systematically searched PubMed, Scopus, Web of Science, Cochrane Library, OpenGrey,
NHS Digital Department of Health Office for National Statistics, BBC News, Bielefeld Academic
Search Engine (BASE), E-thesis Online Service (EThOS) and Conference proceedings through Web

of Science for studies from database inception to the 15" of September 2020.

Search terms summarised in (7Table 2.1) included a comprehensive list of synonyms and multiple
Boolean operators relating to: i) paediatric ii) medication error including dosing error, medication
administration error, medication safety and medication optimisation and iii) health literacy. (D.D.)
further performed reference tracking of all included studies to identify any potential studies to be

included in the review.

Table 2. 1: Search Strategy for Systematic Review per database

Database Search strategy

PubMed ((((child or children or pediatric* or paediatric* or toddler® or adolescent™® or baby or babies or teen*
or teenager* or youth or infant* or newborn* or neonate*))) AND

(("medical error*" or "medication error*" or "medication administration error*" or "drug
administration error*" or "medicine administration error*" or "medication safety" or "optimisation"
or "optimization" or "dosing error*"))) AND

(("health literacy" or "literacy" or "literate")).

Scopus (child OR children OR pediatric* OR paediatric* OR toddler* OR adolescent* OR baby
OR babies OR teen* OR teenager* OR youth OR infant* OR newborn* OR neonate* )
AND

(health AND literacy OR literacy OR literate ) AND

( medical AND error* OR medication AND error* OR medication AND administration AND
error* OR drug AND administration AND error* OR medicine AND administration AND

error* OR medication AND safety OR optimisation OR optimization OR dosing AND error*

)
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Database Search strategy

Web of Science | TOPIC: (child or children or pediatric* or paediatric* or toddler* or adolescent* or baby or babies
or teen* or youth* or infant* or newborn* or neonate*) AND

TOPIC: ("health literacy" or "literacy" or "literate") AND

TOPIC: ("medical error*" or "medication error*" or "medication safety" or "medication
administration error*" or "medicine administration error*" or "drug administration error*" or

"dosing error*" or "optimisation" or "optimization")

Cochrane "health literacy" or "literacy" or "literate" in Title Abstract Keyword AND

Library "medication error" or "medical error" or "medication administration error" or "medicine
administration error" or "drug administration error" or "dosing error" or "medication safety" or
"optimisation" or "optimization" in Title Abstract Keyword AND

child or children or pediatric or paediatric or toddler or adolescent or baby or babies or teen or
teenager or youth or infant or newborn or neonate in Title Abstract Keyword - (Word variations

have been searched)

2.2.3 Study selection

Two reviewers (D.D., Z.S.) independently evaluated each study for eligibility to reduce bias using
the inclusion criteria above. The titles and/or abstracts of all identified studies were reviewed

independently, and full manuscripts that appeared to potentially relevant.

2.2.4 Data extraction process and synthesis

Two reviewers (D.D. and Z.S.) independently extracted data using a standardised predefined
spreadsheet. Inconsistencies in extracted data were resolved through consensus discussion by a third
reviewer (C.H.), if necessary. Results were synthesised and summarised according to analytical
themes. Thematic analysis was opted by the research team as it's known for its flexibility and ability

of identifying patterns of meaningful information within the data. (Clarke et al., 2015)

2.2.5 Quality appraisal

The quality of the included papers was independently assessed by two reviewers (D.D., Z.S.) using

the Critical Appraisal Skills Programme (CASP) checklists. (Critical Appraisal Skills Programme,
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(2018)) The CASP tool was chosen as it allows for assessment of the rigour, credibility and relevance
of the studies. The two reviewers resolved discrepancies through discussion and consensus
discussions. For this review, assessment of the study quality was not used to guide inclusion or
exclusion of studies but rather to moderate the findings of the review based on the quality of the
studies contributing to the final analytical themes. The CASP tool for Randomized Controlled Trials
has 11 items and the Qualitative checklist has 10 items, of which nine items are in a checklist form,
with the possible answers to choose from being “Yes” ”No” or “can’t tell”. (Critical Appraisal Skills
Programme, 2018b;Critical Appraisal Skills Programme, 2018a) Two items among the randomized
control trial tool and one from the qualitative CASP tool did not have these options and required
discussion amongst the authors (D.D. and Z.S.).(Critical Appraisal Skills Programme, 2018a;Critical

Appraisal Skills Programme, 2018b) Discrepancies were resolved through discussion and consensus.

2.3 Results

A total of 672 citations were retrieved from the database and other searches. After screening titles
and abstracts, 38 publications were obtained in full text and assessed for suitability. Of which, 14
met the inclusion criteria and were included in the analysis (See Figure 2.1 for PRISMA flow chart).
(Yin et al., 2014a;Yin et al.,, 2010;Yin et al., 2007;Samuels-Kalow et al., 2013;Yin et al.,
2014b;Morrison et al., 2018;Harris et al., 2017;Wallace et al., 2012;Yin et al., 2017;Shonna Yin et
al., 2016;Yin et al., 2008;Yin et al., 2011;Williams et al., 2019;Torres et al., 2018) See (Table 2.2)

for reasons of exclusion.

The details of the 14 studies are presented in (7able 2.3 and 2.4). (Yin et al., 2014a;Yin et al.,
2010;Yin et al., 2007;Samuels-Kalow et al., 2013;Yin et al., 2014b;Morrison et al., 2018;Harris et
al., 2017;Wallace et al., 2012;Yin et al., 2017;Shonna Yin et al., 2016;Yin et al., 2008;Yin et al.,
2011;Williams et al., 2019;Torres et al., 2018) The majority of the included studies were published

in the last 12 years. All of the studies (n = 14) took place in the United States of America.

Overall, eleven studies recruited parents or caregivers of children aged between 30 days to less than
9 years old, two studies had recruited parents with no age limitations of the child and one study

recruited only women of childbearing age. The majority of the studies (n = 13) did report the ethnic
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composition of their recruited sample and they were vastly Hispanic or black African American

parents or caregivers. One study had only exclusively recruited women from a white ethnic

background. (Wallace et al., 2012)

Records identified through database
searching
(n=538)

Additional records identified
through other sources
(n=114)

Tdentification

Records affer duplicates removed

(n=190)
£
:
¥
¥
Titles/Abstract
Records screened
{n=119)
:é ! Full-text articles excluded with
o reasons (n=24
@ Full-text articles assessed =)
b for eligibility —*| »Health literacy validated tool
(n=38) or health literacy was not
assessed at all. (n=20)

* No information about
medication administration
problems at home. (n=1)

3 ¥ = No assoctation of medication
,; Studies included in e e
qualitative synthesis health lligr:{cy.. (o=1)
0 (n=14) » Ape sirafificatton of nat
within the inclusion age.
(n=1)

Figure 2. 1: Flow diagram for the study selection based on PRISMA flow diagram
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Table 2. 2: Excluded studies at full text stage with reasons for exclusion

Author Country Study Title Aim of the Study Reason For
of Origin Exclusion
Almazrou | Saudi Ability  of  Saudi | The study was designed to assess Saudi | Health literacy levels
,S. Arabia mothers to | mother’s experiences with measuring | was not tested.
(2014) appropriately and | cups, syringes and droppers for oral
accurately use dosing | liquid medications, and compared the
devices to administer | accuracy of dosing across these devices
oral liquid medications
to their children
Huang, Taiwan Immigrant ~ mothers’ | The study aimed at comparing immigrant | Health literacy levels
W.T. knowledge of | (Southeast Asian and Chinese) and non- | was not tested.
(2015) medication safety and | immigrant (Taiwanese)
administration for | mothers’ knowledge of medication safety
young children and administration for children, and to
reveal how the accessibility of medical
resources could affect immigrant
mothers’ medication administration.
Boztepe, Turkey Administration of oral | The study aimed at determining the | Health literacy levels
H. medication by parents | practices and difficulties experiences by | was not tested.
(2016) at home the parents at home when administering
oral medication to their children.
Chan, H. | Malaysia | Influences of | The study investigated the influence if | Health literacy levels
K. pictogram-based pictographic dosing instructions used in | was not tested.
(2017) instructions in | paediatric drug labelling on dose
paediatric drug | accuracy.
labelling on dosing
accuracy among
caregivers: a pilot study
from Malaysia
Chew, C. | Malaysia | Medication Safety at | The study designed to Health literacy levels
C. Home: A Qualitative | specifically explore the issues related to | was not tested.
(2019) Study on Caregivers of | out-of-hospital medication
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Author Country Study Title Aim of the Study Reason For
of Origin Exclusion
Chronically Ill Children | safety among the pediatric outpatients in
in Malaysia Malaysia
from the caregivers’ perspective.
Emmerto | Australia | Management of | The study assessed the health literacy | Health literacy levels
n, L. children’s fever by | skills of parents and caregivers of | was not tested.
(2014) parents and caregivers: | children using a hypothetical dosing
Practical measurement | scenario of a child with fever.
of functional health
literacy
Joshi, P. Mumbai Liquid Drug Dosage | The study was carried out to determine | Health literacy levels
(2019) Measurement  Errors | the magnitude of dosing errors made by | was not tested.
with Different Dosing | parents of children aged under 5 years
Devices old, the most preferred drug delivery
device and its association with age,
gender, education of caregivers and
number of children.
Lee, C. H. | Taiwan Inappropriate self- | The study assessed inappropriate self- | Health literacy levels
(2017) medication among | medication among adolescents and | was not tested.
adolescents and its | examines the relationships among
association with lower | medication literacy, substance use, and
medication literacy and | inappropriate self-medication.
substance use
Lubrano, | Italy Acetaminophen The study evaluated the appropriateness | Health literacy levels
R. administration in | of the dosage of acetaminophen | was not tested.
(2016) pediatric  age:  An | administered to children with fever, and
observational the factors that may influence dosage
prospective cross- | accuracy.
sectional study
Ryu, G. S. | South Analysis of liquid | The study was designed to determine the | Health literacy levels
(2012) Korea medication dose errors | rate and magnitude of liquid medication | was not tested.
made by patients and | dose  errors  that occur  with
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Author Country Study Title Aim of the Study Reason For
of Origin Exclusion
caregivers using | patient/caregiver use of  various
alternative measuring | measuring devices in a community
devices pharmacy.
Sil, India A study of knowledge, | The study assessed the knowledge, | Health literacy levels
A.(2017) attitude and practice | attitude and practices regarding medicine | was not tested.
regarding administration and literacy.
administration of
pediatric dosage forms
and  allied  health
literacy of caregivers
for children
Solanki, India Medication errors by | The study determined the frequency of | Health literacy levels
R. (2017) caregivers at home in | medication errors by caregivers at home | was not tested.
neonates  discharged | in neonates discharged from the neonatal
from the neonatal | intensive care unit and to identify the
intensive care unit associated risk factors.
Tanner, USA Parents' understanding | The study looked at dosing accuracy | Health literacy levels
S.(2014) of and accuracy inusing | when parents used various measuring | was not tested.
measuring devices to | devices and aimed at identifying risk
administer liquid oral | factors associated with dosing errors.
pain medication
Tobaiqy, Saudi Parental Experience of | The study explored parent’s experience | Health literacy levels
M. Arabia. Potential Adverse Drug | of potential adverse drug events after | was not tested.
(2020) Reactions Related to | administering antipyretic analgesics. The
Their Oral | study looked at adverse drug events after
Administration of | administering analgesics to children.
Antipyretic Analgesic
Medicines in Children
in Saudi Arabia
You, M. | Korea Parental experiences of | The study described parent’s | Health literacy levels
A. (2015) medication administration of medications to their | was not tested.
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Author Country Study Title Aim of the Study Reason For
of Origin Exclusion
administration to | children at home and their understanding
children at home and | to adverse drug events.
understanding of
adverse drug events
Glick, A. | USA Accuracy of Parent | The study compared parents’ perceived | No medication
F. Perception of | and actual comprehension of discharge | administration
(2020) Comprehension of | instructions as well as assessed | related information.
Discharge Instructions: | association between plan complexity and
Role of Plan | parent’s health literacy with
Complexity and Health | overestimation of comprehension.
Literacy
Brass, E. | USA Medication Errors With | The study assed the impact of the 2011 | The study did not
P. Pediatric Liquid | changes in paediatric single-ingredient | examined
(2018) Acetaminophen  After | liquid acetaminophen product packaging | medication
Standardization of | and standardization of the acetaminophen | administration
Concentration and | concertation on poison control centre | challenges, however,
Packaging exposure due to medication errors. looked at reported
Improvements medication errors on
poison control
centre.
Freedman | USA Influence of Parental | The study assessed glaucoma medication | The study examined
R R. Health Literacy and | adherence in children, hypothesising that | medication
B.(2012) Dosing Responsibility | poor parental health literacy and eye drop | adherence not
on Pediatric Glaucoma | instillation by the child are associated | administration
Medication Adherence | with worse adherence. errors.
Erickson, | USA Health literacy and | The study determined the association | The study looked at
S.R. medication between health literacy and a medication | medication
administration administration task assessment, as well as | administration in
performance by | to identify caregiver characteristic | adults with
caregivers of adults disabilities not
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Author Country Study Title Aim of the Study Reason For
of Origin Exclusion
with developmental | associated with higher health literacy and | within the age range
disabilities medication administration task. of this review.
Taybeh, Jordan The awareness of the | The study evaluated the knowledge and | The targeted
E. Jordanian  population | attitudes towards the use of OTC | population was
(2020) about OTC | products. adults and not within
medications: A cross- the specific age
sectional study group  that  this
review was aimed at.
Walsh, K. | USA Medication errors in the | The study observed and described the | Unable to extract
E. homes of children with | types of medication errors occurring at | data for children
(2011) chronic conditions home of children with chronic disease. aged 0 to 18 years
old from the final
analysis, which
included adult data.
Walsh, K. | USA Medication errors in the | The study described the types of errors | Unable to extract
E. (2013) home: A multisite study | occurring in the home medication | data for children
of children with cancer | management of children with cancer. aged 0 to 18 years
old from the final
analysis, which
included adult data.
Shone, L. | USA Misunderstanding and | The study assessed adolescents’ s (ages | Unable to extract
P. potential  unintended | 16 to 23 years) health literacy, knowledge | data of children aged
(2011) misuse of | about acetaminophen, recent use of over | between 16 and 18
acetaminophen among | the counter medicines and understanding | years old from the
adolescents and young | of medication dosing instructions. adult data.
adults
Manchan | Sri Lanka | Patients' ability to read | Looking at adult’s participants and their | Younger people aged
ayake, M. and understand dosing | overall knowledge in regards to written | 18 years old data was
G. C. A instructions of their | dosing instructions provided by the | no stratified from the
(2018) own medicines - A | pharmacists on dispensing labels. adult data.
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Author

Country

of Origin

Study Title

Aim of the Study

Reason For

Exclusion

cross sectional study in
a hospital and
community pharmacy

setting
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Table 2. 3: Characteristics of the randomised controlled experiment included in the review (listed by health literacy test).

Systematic Review

Study Information

Participants Characteristics

Findings

implicit versus explicit

dosage intervals was

associated with
participant’s  ability to

describe and correctly
measure a dose of a
commonly prescribed
liquid pediatric

prescription medication.

-How often do you have

problems learning about
your medical condition
because of  difficulty
understanding written
information?

- How often do you have
someone help you read

hospital materials?

First Author Setting Methods Aim Age of the Sample Health Literacy test used Outcomes and gaps
(Year) recruited Size
sample
Wallace et al. Outpatient | Randomized | To address the gap by | Women of | 193 Estimated  using  three | One third of the participants (32.1%) were able
(2012) (Wallace et | clinjc Controlled addressing whether | childbearing established items: to describe and measure the dose accurately.
al, 2012) Trial instructions wording that | age. Participants with inadequate health literacy

skills were one third as likely to measure a

dose of the medication correctly.
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Study Information

Participants Characteristics

Findings

et al., 2016)

errors and that parents
would measure most
accurately with syringes.
also

Secondly, they

sought to examine
differences in impact by
parents’ health literacy
and language because low

health literacy and limited

English proficiency are

First Author Setting Methods Aim Age of the Sample Health Literacy test used Outcomes and gaps
(Year) recruited Size
sample

- How confident are you

filling out medical forms by

yourself?
Shonna Yin et | Pediatric Randomized | Hypothesized that unit | Parents of | 2099 Newest Vital Sign Nearly all parents (99.3%) measured > 1 dose
al. clinic controlled concordance would be | children aged < | parents (NVS) that was not the exact amount. Overdoing
(2016)(Shonna Yin experiment associated with fewer | 8 years old. (68.0%) was the majority of the errors.

Dose amount of 2.5 and 7.5 ml was associated
with more errors when compared with 5
ml(2.5 vs 5 ml adjusted odds ratio [aOR]=4.2;
95% 5 ml

C1,3.8-4.6; 7.5 vs [aOR]=

1.4;95%ClI, 1.2-1.5).
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Study Information

Participants Characteristics

Findings

First Author Setting Methods Aim Age of the Sample Health Literacy test used Outcomes and gaps
(Year) recruited Size
sample
factors known to place
children at risk for errors.
Harris et al. Outpatient | Randomized | To examine the | Hispanic 1126 Newest Vital Sign (NVS) 70% of the recruited parents had Limited
(2017)Haris et al., Controlled association between | parents of | parents English Proficiency (LEP), 82.7% had limited
2017 Experiment | health literacy and limited | children =~ <8 literacy. Of parents who had Limited English
English proficiency and | years old. Proficiency (LEP) 88.8% had limited and
liquid medication dosing 11.2% adequate health literacy.
errors in Hispanic parents 83.1% of parents made a dosing error at least
one out of the nine dosing trials.
Parents with limited health literacy and with
Limited English Proficiency (LEP) made the
most dosing error and errors varied by dose
amount and tool type.
Yin et al. Outpatient | Randomized | To sought whether a | Parents or | 299 Newest Vital Sign (NVS) Both groups were associated with poor dosing
(2011) (Vi et al. | pediatric Controlled pictographic dosing | caregiver of a | parents with the tendency for the parents who have
201 clinic Trail diagram included as part | child with no received text plus pictogram significantly less
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Study Information

Participants Characteristics

Findings

diagrams, millilitre-only

units, and provision of

tools  more  closely
matched to prescribed
volumes

First Author Setting Methods Aim Age of the Sample Health Literacy test used Outcomes and gaps
(Year) recruited Size
sample
of written instructions can | specific age | were likely to make dosing error (0.6%) compared
decrease parent errors in | limitation. assessed with parents who received text only
dosing infant instructions (5.6%).
acetaminophen as well as Parents with low literacy who received the text
whether pictogram plus pictogram instructions were significantly
benefit varies by parent less likely to make errors in dosing compared
health literacy level. with who received text only
instructions(50.4% vs 66.4%; P=.02).

Yin et al. Pediatric Randomized | To examine the degree to | Parents of | 2099 for | Newest Vital Sign (NVS) Majority of the parents (99.3%) made dosing

(2017) (vVinetal, | outpatient | controlled which errors could be | children aged < | all arms errors. More errors with the 2 and 7.5 ml

2017) clinic experiment reduced with pictographic | 8 years old. dosing amount when compared with the 10 ml

(2mlvs 10 mlaOR =3.7; 7.5 ml vs 10 ml aOR=
1.4).

Parents who received text and pictogram
dosing instructions with ml only labels and
tools had decreased odds of making a dosing

error compared with received ml/tsp labels and
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Study Information

Participants Characteristics

Findings

administration errors by

caregivers of  young

children.

First Author Setting Methods Aim Age of the Sample Health Literacy test used Outcomes and gaps
(Year) recruited Size
sample
tools with or without pictographic dosing
instructions.
Yin et al. Pediatric Randomized | To evaluate the efficacy | Parents and | 245 Test of Functional Health | Caregiver’s dose accuracy was higher among
(2008) (Yin et al, | emergency | Controlled of a pictogram based | caregivers of Literacy in Adults | the intervention group prescribed daily and as
2008) department | Trial health literacy | children aged (TOFHLA) needed medications regardless of the cut-off
intervention to decrease | 30 days to 8 point was 20% or 40%.
liquid medication | years. 5.4% of the intervention caregivers whose

children had been prescribed daily doses gave
inaccurate dose at the 20% cut- off point,
compared with 47.8% of control caregivers.

The study suggested that there is no health

literacy association with the dosing errors.
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Table 2. 4: Characteristics of the observational included studies in the review (listed by health literacy test).

Systematic Review

Study Information

Participants Characteristics

Findings

perceptions regarding
unites of measurement,
millilitre

parents

dosing  experiences,

First Setting Methods Aim Age of the Sample Health Literacy Outcomes and gaps
Author recruited Size test used
(Year) sample
Morrison et | Outpatient Interviews and | To examine  the | Parents of | 100 Newest Vital Sign | Parents with low health literacy made more under dose
al. clinic  and | applied association  between | children 1 to 12 (NVYS) frequency errors on the pain treatment skills.
(2017) emergency assessment parent health literacy | years old. Health literacy was not associated with errors on the
(Morrison et al, | department and pain medication applied treatment skills.
2018) knowledge and applied Parents recalled underdosing of medication (both dose
skills in parents of and frequency).
children with sickle On the applied pain treatment skills, parents made
cell disease. both underdoing and overdosing errors.
Torres et al. | Paediatric Cross sectional | Sought to examine the | "Parents or | 493 Newest Vital Sign | Parents preferred the millilitre dosing to be easy; few
(2018)(Torres et | gutpatient analysis interrelationships legal guardian (NVS) 11.5% prefers teaspoon units. Parents will low health
al., 2018) clinics between parents’ | of children < 8 literacy levels had a higher odd of having a teaspoon
preferences and | years old. preference and greater odds of perceiving difficulty

with the millilitre only dosing.
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Study Information

Participants Characteristics

Findings

(20 1 9)(Williams

etal, 2019)

regarding dosing tools,
a known contributor to
medication dosing
errors, by evaluating
parent dosing tool use,
beliefs, and access, and
the role of health
literacy, with a focus
on dosing cups, which
are associated with an

increased risk of multi-

fold overdose.

children aged <

8 years old.

First Setting Methods Aim Age of the Sample Health Literacy Outcomes and gaps
Author recruited Size test used
(Year) sample
and parent health
literacy.
Williams et | Outpatient Cross sectional | To  assess  parent | Parents or legal | 473 Newest Vital Sign | Health literacy is one of the factors that could be
al. clinics analysis decision-making guardians  of (NVYS) associated with the dosing tool choice. Parents with

limited health literacy reported that dosing cups were

the tool used most of the time.
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Study Information

Participants Characteristics

Findings

al., 2013)

parental understanding
of discharge

instructions.

First Setting Methods Aim Age of the Sample Health Literacy Outcomes and gaps
Author recruited Size test used
(Year) sample
Yin et al. Paediatric Observational | To assess parents’ | Parents of | 302(287 Newest Vital Sign | Health literacy was significantly related to doing
(2010) Yin et | clinic liquid medication | children with | mothers, 8 | (NVS) errors with the cups as well as the dosing spoon, while
al., 2010) administration errors | no specific age | fathers, 7 non-significant trend was seen for the dropper and the
by dosing instrument | limitation. legal oral syringes with the bottle adaptor.
type and to examine guardians)
the degree to which
parents’ health literacy
influences dosing
accuracy.
Samuels- Tertiary Prospective To examine language- | Parents of | 145 Short  Test of | Parents had acetaminophen dosing errors.
Kalow et al. observational based disparities in | children 2 to 24 Functional Health | There is significant association between language and
(2013) discharge months. Literacy dosing errors.
(Samuels-Kalow et communication  and (S-TOFHLA) Parents with marginal or inadequate health literacy

had dosing errors compared with adequate health

literacy.
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Study Information

Participants Characteristics

Findings

medication errors and

whether nonstandard

(S-TOFHLA)

First Setting Methods Aim Age of the Sample Health Literacy Outcomes and gaps
Author recruited Size test used
(Year) sample
Yin et al. Paediatric Interviews and | To examine the degree | Parents of | 287 Short  Test  of | Majority of the patents made underdoing errors as well
(2014) (Yin et | emergency observations to which recommended | children aged < Functional Health | as few made overdosing errors.
al., 20142) department provider-counselling 8 years old. Literacy Recipient of at least one advanced counselling were
strategies,  including (S-TOFHLA) less likely to make a dosing error compared with those
advanced who did not report received advanced counselling.
communication Parent who received dosing instrument from the
techniques and dosing emergency department made fewer errors.
instruments provision, For adequate health literacy levels was significantly
are associated with associated with fewer errors when they have received
reductions in parents advanced counselling in combination with instrument
liquid medication provision but not the low literacy.
dosing errors.
Shonna Yin | Emergency Interviews and | To examine  the | Parents of | 400 Short  Test of | Parents made different kind of error in measurement.
et al. department observations association  between | children aged Functional Health | 1 in 6 parents used kitchen spoon rather than a
(2014)Yin et unit used and parent | <9 years old. Literacy in Adults | standard instrument.
al., 2014b)

Parents did not used the unit listed on the prescription

or label.
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risk factors for liquid
medication dosing
errors, including
reported use of non-
standardised  dosing
tools and lack of
knowledge about

weight based dosing.

between 30
days to 8 years

old.

Study Information Participants Characteristics Findings
First Setting Methods Aim Age of the Sample Health Literacy Outcomes and gaps
Author recruited Size test used
(Year) sample
instruments  mediate
the relationship.
Yin et al. Paediatric Interviews To assess whether low | Parents and | 292 Test of Functional | Low  health particularly  reading
(2007)Yin et | emergency caregiver health | caregivers of Health Literacy in | comprehension, was associated with reported use of
al., 2007) department. literacy was related to | children aged Adults (TOFHLA) | non-standardised dosing instruments and lack of

knowledge regarding weight based dosing. In
addition, this has been found previously to be

associated with decreased dosing accuracy.
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2.3.1 Quality appraisal

All identified studies were included in the final synthesis with a greater emphasis on the higher
quality studies. The randomised trial studies were appraised using the CASP checklist for
Randomized Controlled Trials and results are summarized in (Table 2.5). All of the studies had
clearly addressed a focused issue to be investigated. Five trials out of the six had similar participant
characteristics at the beginning of the trial, with the exception of one study, which the authors (D.D.
and Z.S.) could not tell if there was similar characteristic in control and intervention groups. (Harris
et al., 2017) Apart from the intervention given, all the study participants were treated similarly. All
studies had stated clearly the study primary outcomes. All of the studies discussed the sample size
and the rationale behind the sample size recruited number, except for two studies. (Harris et al., 2017)
(Wallace et al., 2012) All studies had an exact p statistical significance and Confidence Intervals (CI)
values estimated for the primary outcomes. Finally, all included clinical trials had an importance

clinical value that could help to inform future work with minimal risks added.

Results of the appraisal for the qualitative studies are presented in (Table 2.6). All of the qualitative
studies included in this review provided a clear statement of the aims, used appropriate qualitative
methodology and design and employed an appropriate recruitment strategy and provided a sufficient
information about data collection. Two of the studies had unclear information that can relate to the
researcher considering their role and potential bias. (Morrison et al., 2018) Finally, all studies stated
the ethical approval that had been obtained to commence the study, and discussed in detail the

findings in light of existing literature and provided future implications for practice.
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Table 2. 5: Quality appraisal of included studies using the Critical Appraisal Skills Programme (CASP) Randomised Controlled Trials Research Checklist. (Critical Appraisal Skills

Programme, 2018b)
Authors and date
CASP Question Number Yin (2017) (Yin et  Harris et al. Shonna Yin et al. Yin et al. Yin et al. Wallace et al.
al., 2017) (2017) (Harris et al., (2016)(Shonna Yin (2008) (2011) (2012) (Wallace
2017) et al., 2016) (Yin et al,, (Yin et al.,, etal., 2012)
2008) 2011)
1. Did the trial address a clearly focused issue? Yes Yes Yes Yes Yes Yes
2. Was the assignment of patients to treatments randomised? Yes Yes Yes Yes Yes Yes
3. Were all of the patients who entered the trial properly Yes Yes Yes Yes Yes Yes
accounted for at its conclusion?
4.  Were patients, health workers and study personnel ‘blind’ No No No No No No
to treatment?
5. Were the groups similar at the start of the trial Yes Can't Tell Yes Yes Yes Yes
6. Aside from the experimental intervention, were the No Yes Yes Yes Yes Yes
groups treated equally?
7. How large was the treatment effect? * Yes Uncertain Yes Yes Yes Uncertain
8. How precise was the estimate of the treatment effect? b Yes Yes Yes Yes Yes Yes
9. Can the results be applied to the local population, or in  No No No No No No
your context?
10. Were all clinically important outcomes considered? Yes Yes Yes Yes Yes Yes
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11. Are the benefits worth the harms and costs? Yes Yes Yes

Yes

Yes Yes

* Based on the power calculation of the sample size and the primary outcomes results stated clearly.

®Based on the extract p value and CI value of the primary outcome.
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Table 2. 6: Quality appraisal of included studies using the Critical Appraisal Skills Programme (CASP) Qualitative Research Checklist. (Critical Appraisal Skills Programme, 2018a)

Authors and date

CASP Question Number Williams Torres Morrison et al.  Shonna Samuels-Kalow et Yin et al. Yin et al. Yin et al.
et al. et al. (2017)(Morris ~ Yin et al. al. (2007)(Yin et (2010) (Yin et (2014) (Yin et
(2019)(Willi ~ (2018)(Torres et onetal.,2018) (2014)(Shonna (2013) (Samuels- al., 2007) al., 2010) al., 2014a)
ams et al., al,2018) Yin et al.,, 2014) Kalow et al.,
2019) 2013)
1. Was there a clear statement of the Yes Yes Yes Yes Yes Yes Yes Yes

aims of the research?

2. Is a qualitative methodology Yes Yes Yes Yes Yes Yes Yes Yes
appropriate?
3. Was the research design appropriate  Yes Yes Yes Yes Yes Yes Yes Yes

to address the aims of the research?

4. Was the recruitment strategy Yes Yes Yes Yes Yes Yes Yes Yes
appropriate to the aims of the

research?

5. Was the data collected in a way that  Yes Yes Yes Yes Yes Yes Yes Yes

addressed the research issues?

6. Has the relationship between Yes Yes Can't Can't Tell Yes Yes Yes Can't Tell
researcher and participants been Tell

adequately considered?
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7. Have ethical issues been taken into  Yes Yes Yes Yes Yes Yes Yes Yes
consideration?

8. Was the data analysis sufficiently Yes Yes Yes Yes Yes Yes Yes Yes
rigorous?

9. Is there a clear statement of Yes Yes Yes Yes Yes Yes Yes Yes
findings?

10. Is there a Value of the research? Yes Yes Yes Yes Yes Yes Yes Yes
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2.3.2 Synthesis of results

The data from the 14 studies were analysed and three analytical themes emerged from the analysis

and a summary of the review results are demonstrated in (Figure 2.2).

* Subthemes:
* Dose amount and dosing tools

* Labels and units found on the prescribed
medication

* Pictographic instructions

Theme (1): Types and causes
of medication errors among
paediatrics in an outpatient

setting

* Subthemes:

* Health literacy

* Language

» Comprehension and recall of instructions

Theme (2): Factors related to
patients or caregivers and
medication errors

Theme (3): Potential
Strategies that can help in * Subthemes:
reducing medication  Parent’s sociodemographic factors
administration errors * Counselling and training
occurring among paediatrics * Tools, labels and instructions

in an outpatient setting

Figure 2. 2: List of the review results

2.3.2.1 Types and causes of medication administration errors among children led by

parents or child outside a clinical setting:

Eight of the included studies indicated that paediatric dosing errors are among the most common
medication errors made by parents. (Yin et al., 2014a;Samuels-Kalow et al., 2013;Morrison et al.,
2018;Harris et al., 2017;Yin et al., 2017;Shonna Yin et al., 2016;Yin et al., 2011;Yin et al., 2014b)
Among these studies, two randomised trials identified that overdosing errors are more common
among parents.(Yin et al., 2017;Shonna Yin et al., 2016) While another cross sectional study looking
at parents with child on a short course prescribed medication reported that the majority of the parents
measured below the prescribed dose.(Yin et al., 2014a) A study by Morrison et al. reported that
parents who made underdosing errors made more dosage errors and frequency errors compared with
those who made an overdosing error.(Morrison et al., 2018)
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From the included studies, it was noticed that the magnitude and frequency of dosing errors by
parents were influenced by two factors: measurement tool used by parents and the dose volume
(amount). In one study, parents stated that non-standardised kitchen spoon was their primary dosing
tool.(Yin et al., 2007) Two studies reported that errors were more common with measuring cups than
with syringes, in particularly with small dose volumes (amounts). (Harris et al., 2017;Shonna Yin et
al., 2016) In a cross sectional study conducted in the USA, the majority 66% of the parents considered
oral syringes are the best tool for dosing accuracy, while 23.5% believed that cups were the best,
however, few 10.1% believed that dosing spoon, measuring spoon, kitchen teaspoon and droppers
were the best.(Williams et al., 2019). Another study reported that larger dosing errors; (>40%
deviation of the recommended dose) were made by parents using cups with printed marking and
etched markings, this was thought to be due to confusion about teaspoon vs tablespoon instructions,
assumptions that the cup is the unit of measure and the full cup is the dose. (Yin et al., 2010) Labels
and units of the prescribed medication were contributing factors to dosing errors. (Shonna Yin et al.,
2016) Parents made significant dosing errors when the units found on the medication bottle label
were not similar to the units used on the dosing tool. (Shonna Yin et al., 2016) Parents who used
teaspoon/tablespoon units were likely to use a non-standardised dosing instrument and make errors
in measuring the prescribed and intended dose. (Yin et al., 2014b) The final potential factor was the
type of instructions provided. For liquid medication, less errors were seen among parents who were
provided with text-plus-pictogram instructions 43.9% compared with text-only instructions 59.0%
and this group were also less likely to make overdosing errors. (Yin et al., 2011) Parents who received
standard medication counselling were 47.8% more likely to make dosing errors when compared with

parents who received pictogram instruction (5.4%).(Yin et al., 2008)

2.3.2.2 Factors related to patients or caregivers and medication errors

2.3.2.2.1 Health Literacy

Health literacy of caregivers in the studies were assessed, six conducted further analyses of its
influence on dose accuracy and other co-factors related to medication errors. Yin ef al. reported that
caregivers with inadequate or marginal health literacy were more likely to use a non-standardised
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dosing instrument and further lacked knowledge on weight based dosing for over the counter
medication when compared with caregivers with adequate health literacy. (Yin et al., 2007) Another
study by Yin et al., found a significant association between health literacy and dosing errors using
cups and dosing spoons. (Yin et al., 2010) In adjusted analysis conducted by Williams ef al., they
found that there was a strong association between health literacy levels and measurement tool
preference in particular cups, parents with limited literacy reported that dosing cups were the tool of
choice most of the time (aOR=2.4). (Williams et al., 2019) The use of a teaspoon/tablespoon was
associated with errors in the intended dose for those with low health literacy but not for those with
adequate health literacy. (Yin et al., 2014b) Harris et a/. identified that parents with limited health
literacy and Limited English Proficiency (LEP) made the most dosing errors. (Harris et al., 2017)
Similarly, Kalow ef al. revealed that parents with inadequate and marginal health literacy committed
dosing errors, but the sample size of this group was small compared with the adequate health literacy

group. (Samuels-Kalow et al., 2013)

2.3.2.2.2 Language

Association between health literacy and lack of knowledge of weight-based dosing varied by English
speaking caregiver’s. For English speaking caregivers 88.6% of inadequate or marginal health
literacy caregivers were unaware of weight based dosing in comparison to 54.1% of caregivers with
adequate health literacy. (Yin et al., 2007) In contrast, Yin et al. found that there was no significant
relation between dosing error and (LEP).(Yin et al., 2011) However, there were some differences in

teaspoon-associated errors in measurement by language. (Yin et al., 2014b)

2.3.2.3 Comprehension and recall of instructions in relation to parent

sociodemographic status

Yin et al. reported that parents from a low sociodemographic status who were prescribed a daily dose
and who received a simple language, pictogram instructions sheets, were less likely to make errors
in knowledge of dose frequency and dose accuracy compared with the control group who received
standard medication counselling (0% vs 15.1%).(Yin et al., 2008) Participants among the

interventional group were less likely to report incorrect medication preparation related to shaking the
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medication before administration for both daily doses (10.9% vs 28.3% P= 0.04) and as needed
medication (21.5% vs 43.0%).(Yin et al., 2008) Participants in the interventional group were less
likely to use a non-standardised measurement tool compared with the parents in the standard group
(daily dose: 93.5% vs 71.7%; as needed: 93.7% vs 74.7%).(Yin et al., 2008) Torres et al. a cross-
sectional study that analysed data from a randomised control study, looked at parents preference and
perceptions in regards to units of measurements. It was found that over 80% of the parents perceived
a change to millilitre only instructions would be easy in comparison to 14% found it somehow hard

and 4.1% very hard.(Torres et al., 2018)

2.3.2.4 Interventions aimed at reducing medication administration errors occurring

among children outside a clinical setting

2.3.2.4.1 Parent’s sociodemographic factors

Four studies suggested that parental sociodemographic risk factors should be considered when
designing an intervention aimed at averting medication administration errors.(Yin et al., 2010;Yin et
al., 2007;Harris et al., 2017;Yin et al., 2011) Amongst these factors were parents’ health literacy as
well as language. Kalow and his colleagues suggested that efforts to streamline interpreter services
must be continued as well, to having a more formalised approach in place to elucidate the patient’s

preferred language for communication. (Samuels-Kalow et al., 2013)

2.3.2.4.2 Counselling and training

2.3.2.4.3 Three studies suggested that provision of dose counselling (showing the
patient how to prepare the dose) in combination with verbal counselling could be
associated with less dosing errors. (Yin et al., 2014a;Yin et al., 2007;Yin et al.,
2017) A study by Yin ez al. indicated that errors occur across different
counselling approaches, and they have recommended developing new strategies
to ensure that parents understand medication instructions as well as the need for
further research to identify the best counselling strategies and how to incorporate

these within clinical practice. (Yin et al., 2014a) Yin ef al. suggested the need for

63
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 2 Systematic Review

intensive teaching, training and coaching programmes that can accommodate for
different parental health literacy levels. (Shonna Yin et al., 2016) Tools, labels

and instructions

Yin et al. suggested a promising strategy that could potentially help to reduce paediatric-dosing
errors, which was to match the dosing tool with the prescribed dose volume and move towards more
simplified numerical markings on the measurement tools as well as to move to millilitre-only units
(Shonna Yin et al., 2016;Yin et al., 2011;Torres et al., 2018). Wallace et al. indicated in his study
that some parents would prefer instructions with explicit dosage intervals with the exact time and
dose to be specified on the label.(Wallace et al., 2012) Harris et al. suggested improving the
availability of language concordant labels that could accommodate for different health literacy
levels.(Harris et al., 2017) Three studies from this review strongly suggested the importance of
utilising pictographic dosing instructions and how it could be a positive aid in reducing paediatric
dosing errors.(Yin et al., 2017;Yin et al., 2011;Yin et al., 2008) Majority of parents would be

comfortable with millilitre dosing instructions only.

2.4 Discussion

The results of this study suggest that parents appear to make a range of medication errors, particularly
with liquid medications as documented by prior studies that were conducted also in the USA as well
as studies from this review. (Yin et al., 2017;Frush et al., 2004;Simon and Weinkle, 1997;Yin et al.,
2008) The majority of the included studies indicated that dosing errors were amongst the most
common medication errors made by parents, which is consistent with another study, which was
conducted on Spanish—speaking Latino parents.(Harris et al., 2017;Leyva et al., 2005;Yin et al.,
2008;Yin et al., 2014b;Yin et al., 2014a)This review identified possible causality behind parents
dosing errors other than just the effect of health literacy; these errors could be linked to the: dose

volume prescribed, measurement tools used, units used on the labels and the instructions provided.

Although standardised measurement tools are usually dispensed with the prescribed liquid
medications in the UK, this review identified that the studies published in the USA indicated that
parents still use non-standardised liquid dosing tools as their primary measuring tool; this has been
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previously linked with medication administration errors by both Yaffe et al. and McMahon et al.
(McMahon et al., 1997;Yaffe et al., 1975) The review found that pairing the medication labels to the
closest measurement tool size, particularly for millilitre-only labels and tools, could be associated
with a reduction in parent dosing and administrating error rates, as well as a decrease in the likelihood
of parents using non-standardised measurement tools as suggested by another research. (Yin et al.,

2014b) (Yin et al., 2016)

The review showed that the use of simple pictographic based medication instructions with explicit
dosage intervals could reduce dosing errors by parents. This finding was consistent with previous
existing data from both South and West Africa as well as the USA regarding the use of pictographic
illustrations as a supportive tool to aid parents in administering medication to their children correctly.
(Dowse and Ehlers, 1998;Dowse and Ehlers, 2005;Dowse and Ehlers, 2001;Mansoor and Dowse,
2003;Houts et al., 2006;Houts et al., 1998;Katz et al., 2006;Morrow et al., 1998;Ngoh and Shepherd,
1997) Potentially this could benefit both parents and caregivers with limited or low health literacy

levels.

The findings of this review are consistent with prior USA studies investigating the link between
adult's sociodemographic factors, particularly health literacy, and medication administration
problems.(Davis et al., 2006;Kripalani et al., 2006;Kalichman et al., 1999;Graham et al., 2007) Four
studies explicitly highlighted that sociodemographic factors, such as health literacy and language,
must be incorporated into any future intervention that aims to reduce parental dosing and

administration errors.

The results of the review highlighted several interventions to aid parents and patients to potentially
reduce medication administration errors at home. This include the use of plain language combined
with provision of using the dosing tool provided as well as incorporating pictographic instructions
which were consistent in four of the included studies. (Yin et al., 2017;Yin et al., 2008;Yin et al.,
2011;Yin et al., 2014a) Pictographic-plain instructions significantly improve the accuracy of dosing
and administering medication to children especially for those parents with insufficient health literacy.

(Yin et al., 2008;Yin et al., 2011)
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This study emphasised potential areas that could be incorporated into real practice that could help
with reducing medication administration errors done by parents/caregivers and patients. Potential
strategies include personalised training and coaching that accommodate different health literacy
levels and languages as well as the possibility to match the dosing tool with the prescribed volume
alongside the use of millilitre units. Although, Shared Decision Making (SDM) is a well-established
component of patient care, yet its application in the paediatric field in not well understood as the
child parent will be the surrogate for the real patient.(Bauchner, 2001) This strategy comes with a
challenge especially when multiple carers are involved in the process of medication administration.
This could sometimes lead to medication administration errors if a dose has been changed and not

all people who are involved in the medication administration process were informed.

This review is subject to several limitations. There were two major limitations to our study. Firstly,
English studies were only included, so publication bias may exist and non-English studies that are
related to this topic might have been missed. Secondly, only studies that evaluated literacy using a
validated tool were included. This resulted in only studies from the USA being included. The
excluded studies that are of relevance to the topic, but outside the scope of this review are listed in
(Table 2.2) as these studies did not assess parental health literacy using a validated tool.. Literacy is
a problem worldwide, but of greater importance in low and middle-income countries. Future reviews

should include these studies by broadening the search strategy.

Furthermore, although the study aimed at including medication administration challenges for
younger people aged between 16 to 18 years old, however, none of the included studies had
information on young people aged 16 to 18 years old, although few were identified but did not pass
the eligibility criteria for this review. Future research are needed where younger people aged 16 to
18 years old are included as participants. In addition, the generalisability of the study results maybe
low, this is because the majority of the studies were conducted in the USA and emerged from the
same research group Yin et al. This research group, have highlighted in their studies several
limitations, such as the use of hypothetical scenarios that might not be a true reflection on how parents
measure the dose at home. (Yin et al., 2010;Yin et al., 2017;Shonna Yin et al., 2016;Yin et al., 2011).
For some randomised trial studies in this review, it was difficult for the research team to maintain
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blindness as some of the participants revealed their allocated group, while for the cross sectional
studies, no conclusion of the causes could be drawn.(Yin et al., 2007;Yin et al., 2008;Yin et al.,
2014b) Finally, the date of publication for one of the studies was 13 years old (Yin et al., 2007),
which would not take into account the changes that have occurred in terms of interventions that
would vary locally, nationally and internationally. However, this review highlights that non-standard
dosing still occurs to date due to parent preference based on recent evidence in 2018 (Torres et al.,

2018).

2.5 Conclusion

The findings suggest that in order to optimise medication use by parents, further work is needed to
address the nature of these issues at home. Counselling, medication administration instructions and
measurement tools are some of the areas in addition to the sociodemographic characteristics of
parents and young people are among the factors to be considered when designing any future potential

intervention aimed at reducing medication errors among children and young people at home.
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3.1 Introduction

At home, children rely on their parents for medication administration; yet, over 40% of caregivers in
the home setting make dosing errors, placing children at risk of injury (Yin et al., 2010). In one
prospective observational study, 72 medication errors were identified, among which 63.5% were

related to drug administration at home by parents (Walsh et al., 2013).

Pharmacy staff regularly deal with paediatric medication-related needs, encountering challenges with
regards to medication administration to children (e.g. dose adjustments, appropriate measuring
devices) and dealing with queries from parents regarding their child’s medication (e.g. ability to
measure out a required dose, taste issues, manipulation of dosage forms).(Benavides et al.,
2011;Brown et al., 2019) Therefore, this study aims to identify the specialist pharmacy team’s
perspective with regards to medication administration challenges occurring in children and young

people in the home setting.

3.2 Method

3.2.1 Targeted sample

An online survey using JISC Online Surveys tool was designed to ascertain, from a pharmacy team
perspective, the current challenges and obstacles that patients, parents or caregivers face during
medication administration among children and young people in the home setting, based on feedback
and queries. This group consist of specialist pharmacists, technicians, dispensers and other pharmacy
related academics that share a passion in the paediatric population in the United Kingdom. Ethical
approval for this study was obtained from the ethical committee of the School of Life and Health

Sciences, Aston University (See appendix B for the ethical approval application).
3.2.2 The survey
The survey contained three main sections; each section consisted of several open and closed

questions, designed by experts in this area to overview the current issues among children pertinent
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to medication administration at home from a pharmacy team perspective (See appendix C for the

survey questions). The three main sections are the following:

1-

Demographic background of the participants: questions included in this section - the
participants’ role, the sector they work in, how long they have been registered as a pharmacist
and where they are currently practising.

Dosage forms preference among paediatric patients and how to enhance medication
administration accuracy: question included in this section - the role of the participant in
managing a child medication prescription, the participant opinion on whether parents or
caregivers require training when it comes to medication administration, the participant's
concerns when a new medication is prescribed to children and young people aged 0 to 18
years old, and the most commonly used dosage forms for children as well as the most
common measurement tool dispensed with liquid dosage forms.

Medication administration and expert recommendations: question in this section - based
on the participant experience: what would be the priority to improve medication
administration among children at home, what would be the challenging dosage formulations
and entities used in children and young people aged 0 to 18 years of age, which age group is
the most challenging in regards to medication administration among children and

recommendations in regards to medication administration among children at home.

3.2.3 Distribution process

Before distribution, the survey was piloted by three academics who are experts in pharmacy practice

and paediatric dosage formulation, and by two registered pharmacists in the UK.

An invitation e-mail and link to the survey were sent to the Neonatal and Paediatric Pharmacists

Group (NPPG) members through the group’s administrative office, and permission was granted to

circulate the link via e-mail to all registered members of the group (approximately 300 members).

The survey was conducted between 26™ of November 2018 and the 1 of April 2019.

3.2.4 Data analysis
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The survey was analysed thematically, guided by approaches outlined by Braun and Clark (Braun
and Clarke, 2006). All results were exported to a Microsoft Excel 2016 spreadsheet and were

analysed by (DD). Overall, two themes emerged from this survey:

1- Pharmacy professional’s concerns and expectations regarding medication administration
performed by parents for children at home
2- Pharmacy professionals’ recommendations to support parents while administering

medication to their children

3.3 Results

3.3.1 Respondents and Demographics

Of the 38 participants, 37 were pharmacists, and one was a technician. Among the respondents, the
majority 22 (57.9%) were principally working in a Specialist Children's Hospital, and 16 (42.1%)
have been registered as a pharmacist for more than 18 years and were mainly 23 (60.5%) practising
in England. (Table 3.1) describes the respondents’ demographics and role in managing medication

for children.
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Table 3. 1: Summary of the respondent’s demographics

NPPG Survey

More than 18 Years

Questions Responses Number of Respondents (n = 38)
Please select one sector that | A General Hospital 16 (42.1)
you work in principally (e.g. | A Specialist Children's Hospital 22(57.9)
your main employment
sector)
How long have you been a UK | 0-3 Years 1 (2.6%)
registered pharmacist? 4-6 Years 4 (10.5%)
7-10 Years 6 (15.8%)
11-14 Years 3 (7.9%)
15-18 Years 6 (15.8%)

16 (42.1%)

managing a child’s

medication: prescription

Managing unlicensed prescription
Clinically checking medication
Dosing medication reconciliation
Drug history taking

Discharge medication list screening

Counselling patients/parents/caregivers

their medication

Other

on

Not registered 2 (5.3%)
Where do you practise? England 23 (60.5%)
Northern Ireland 1 (2.6%)
Outside UK 6 (15.8%)
Scotland 4 (10.5%)
Wales 4 (10.5%)
Please tick all that apply | Procuring 27 (71.1%)
regarding your role in | Dispensing 27 (71.1%)

34 (89.5%)
37 (97.4%)
37 (97.4%)
37 (97.4%)
34 (89.5%)

38 (100%)

7 (18.4%)

3.3.2 Theme 1: Pharmacy professionals’ concerns and expectations

regarding medication administration conducted by parents for children at

home
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When the respondents were asked to rate the most used dosage form for a paediatrics in their facility,
among the extremely used dosage forms were oral suspensions (n = 23/38 (60.5%)), oral solution n
=21/38 (26.3%) and injections n = 17/38 (44.7%). These dosage forms were most consistently used
or preferred due to different reasons, as indicated by the respondent. For oral solutions and
suspensions, they were more frequently used because they are preferred by either the patient or the
staff or they are easy to administer and/or for their tolerability and dose precision purposes. Injections
were frequently used in critical care areas or for acute treatments and/or due to pharmacy professional
preference in certain settings. Mini tablets were reported by n = 23 participants that they are not used
at all, however, n = 12 reported that they are slightly used in their institution. Oral dispersible tablets
were commonly used as reported by n= 10 participants. Table 3.2 represents a summary of the

response rate for each used dosage form among paediatrics.

Regarding the measurement tools dispensed along with liquid medications, n = 37/38 (97.4%)
indicated that oral syringes are the most common tool dispensed. Respondents expressed that they
are most commonly used because they can easily measure the dose accurately, and they are easy to
use among small children while preventing any spillage. In addition to that, syringes are available in

different volume sizes.

Participants were asked to list five chemical entities that are challenging to administer to paediatrics,
and only n = 32 participants out of the 38 answered this question. In total n = 10 out of the 32
participants listed dispersible prednisolone tablets as one of the challenging medications to
administer. Liquid omeprazole and flucloxacillin were mentioned by n = 5 out of the 32 respondents.
n = 3/32 respondents stated that low molecular weight heparin injection was a challenging medication
to be administered by parents at home, and n = 3/38 mentioned oral clindamycin as a formidable

entity to administer due to its taste.

Table 3. 2: Response rate to the most used dosage forms for a paediatric patient in each of the respondent’s facility

Questions Responses Respondents

1- Rate the most used dosage forms for a paediatric patient in your facility?
a. Caplets Not at all used 11 (28.9%)

Slightly used 16 (42.1%)
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Moderately used 6 (15.8%)
Commonly used 5 (13.2%)
Extremely used 0 (0%)

b. Capsules Not at all used 0 (0%)
Slightly used 13 (34.2%)
Moderately used 19 (50%)
Commonly used 6 (15.8%)
Extremely used 0 (0%)

c. Creams Not at all used 1(2.6%)
Slightly used 3 (7.9%)
Moderately used 9 (23.7%)
Commonly used 22 (57.9%)
Extremely used 3 (7.9%)

d. Injections Not at all used 0 (0%)
Slightly used 2 (5.3%)
Moderately used 1(2.6%)
Commonly used 18 (47.4%)
Extremely used 17 (44.7%)

e. Mini tablets Not at all used 23 (60.5%)
Slightly used 12 (31.6%)
Moderately used 3 (7.9%)
Commonly used 0 (0%)
Extremely used 0 (0%)

f.  Ointments Not at all used 1 (2.6%)
Slightly used 4 (10.5%)
Moderately used 8 (21.1%)
Commonly used 22 (57.9%)
Extremely used 3 (7.9%)

g. Oral dispersible tablets Not at all used 1 (2.6%)
Slightly used 10 (26.3%)
Moderately used 11 (28.9%)
Commonly used 10 (26.3%)
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Questions Responses Respondents

Extremely used 6 (15.8%)

h. Oral Solutions Not at all used 0 (0%)
Slightly used 0 (0%)
Moderately used 1 (2.6%)
Commonly used 16 (42.1%)
Extremely used 21 (55.3%)

i.  Suppositories Not at all used 1 (2.6%)
Slightly used 15 (39.5%)
Moderately used 15 (39.5%)
Commonly used 4 (10.5%)
Extremely used 3 (7.9%)

j. Oral Suspensions Not at all used 0 (0%)
Slightly used 0 (0%)
Moderately used 2 (5.3%)
Commonly used 13 (34.2%)
Extremely used 23 (60.5%)

k. Tablets Not at all used 0 (0%)
Slightly used 3 (7.9%)
Moderately used 11 (28.9%)
Commonly used 19 (50%)
Extremely used 5 (13.2%)

From the respondents’ perspective, parents were considered primarily responsible for ensuring that
their children are receiving all of their medications. When the child’s age is appropriate, participants
strongly believe that parents should discuss the medication administration process with the child, this
includes: why the child is taking this medication; the possible side effect of the medication; discuss
different available dosage formulations; involve the child with the decision; explain when to take the
prescribed medication; and the dose to be taken as well as for how long the duration of treatment is

going to be.

Respondents were asked to indicate the most challenging age group to administer medication to:
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- 15 (39.5%) participants considered that neonates (0 - 28 days) represent an extremely
challenging age group among children.

- 19 (50%) expressed that infants aged 28 days to 6 years were second after neonates.

- 21 (55.3%) expressed that children aged 6 to 12 years are neither challenging nor
challenging.

- 11 (28.9%) expressed that adolescents aged 12 to 18 years were not challenging, when it
comes to medication administration if the timing of medication administration was

incorporated within their daily routine.

Furthermore, 15 respondents gave reasons behind their chosen age group, among which 11 were for
the choice behind neonates. The majority (n = 9) of the justifications were linked to formulation
related reasons, such as the lack of suitable formulations, along with the drug volumes and
insufficient available information to support the medication choice. Others (n = 2) indicated that

medication administration techniques sometimes could be complicated for neonates.

Participants were asked about their common concerns per age group when a new medication has

been prescribed. Results are summarised in (7able 3.3).
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Table 3. 3: List of concerns per age group by the pharmacy team when a new medication is prescribed

Child age

group

Common concerns by the pharmacy team

Neonates (0-

28) days

Dose, strength, and tool: Volume and frequency of the dose, availability of dosing information
and appropriate tool to measure the dose, dose adjustment as the age changes.

Medication: the availability of licensed product, suitability of the product or the excipient, is
there any interaction with milk, availability of the medication in community pharmacy with the
same strength. .

Parents and caregivers: does the parent(s) understand how and when to give the medication
and if there is a dose adjustment. Parents not mixing the strength with the volume to be given.
Safety issues, as most of the medication requires serial dilutions.

Pharmacokinetic and pharmacodynamics consideration( e.g. mechanism of action, effect on

the body, movement of the medication in the body)

Infants
(28 days to 24

months)

Formulation: availability, containing inappropriate excipients, taste, volume, suitability of
preparation,

Dose: the availability of dosing information, dose adjustment for long-term medications.
Parents and caregivers: Do parents know when and how to give the medication, parents
mixing up between volume and strength of the medication.

Compliance issues: rejection by the child because of the taste, difficulty getting the infant to

take medicine as behaviour changes with age.

Children

(2 to 12 years)

Formulation: Taste, suitability, availability.

Parents and caregivers: do they know when and how to give the medication, do they know
how to crush tablets, easy administration by the parents.

Compliance issues: poor compliance because of the taste; scheduling with school, Ability to
take/give medicines can become harder as kids can have more tantrums, etc., school/peer

pressure, duplication of the supply as might need to give the school/nursery to administer.

Adolescents
(12 to 18

years)

Formulation: availability, suitability, preference (tablets or liquids).

Puberty: change in body composition.

Adherence, Compliance and Patient acceptance, transition issues and transferring
responsibility from carer to patient.

Shared ownership: they need to be educated on the medication given, If a chronic patient, then
including the patient in more of the decision making than the parent (depends on level of
maturity). Encouraging adolescent to engage with treatment and begin to take ownership in

preparation for adulthood.
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=  Social considerations: Medication administration at school where unavoidable and effect of

stigma of this on compliance.

3.3.3 Theme 2: Pharmacy professionals’ recommendations to support

parents while administering medication to their children

Twenty one (55.3%) indicated that counselling time between pharmacists and the patient or parent
is a priority measure that could help parents’ understand how to administer medication correctly.
Simultaneously, others (sixteen (42.1%)) specified that training and educational materials for patients
or parents are a priority. Regarding Patient Information Leaflets (PILs), fifteen (39.5%) respondents
ranked it as a second priority after counselling, indicating a need to tailor these leaflets to patients,

parents, or caregivers.

In this survey, respondents were asked, from their clinical experience, what the main challenges are
that parents face with medication administration to their children. The respondents (n = 15) reported

that parents face various challenges, which include:

- The ability of the parents to understand the complex regimen prescribed (n = 6).
- Parents unable to understand administration information provided to them (n = 4).
- Ensuring that the child is taking the medication, especially for unpleasant-tasting

medications (n = 2).

Respondents were asked how parents could be supported to help them to administer medication to
their children accurately; the majority of the answers (n = 10) were related to providing better
educational material, including redesigning Patient Information Leaflets, longer patient/parent
counselling time, as well as to be able to demonstrate the volume of the medication to the parents
and observe them to check accuracy. Finally, a few of the respondents (n = 4) recommended
developing a national NHS phone application to parents and patients, particularly for commonly
prescribed medication among children and young people. This guide should include instructions on

how these medications need to be prepared and administered by parents.
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3.4 Discussion

The sample recruited was from a different geographical background in the UK as well as outside the
UK. Therefore, it gave an insightful perspective from a pharmacy professional into the concerns and
challenges that parents experience while administering medication at home. Two main themes were
identified from the survey. Dosage form preference among this age group: The respondents
expressed that liquid dosage forms are most commonly used for various reasons (preference by the
patient or the staff, easy to administer, tolerability and dose precision purposes), injections are also
commonly used especially in critical care areas or acute treatment. Measurement tool size that is
the most commonly used: the respondents indicated that oral syringes are the standard tool
dispensed because they are easy to measure the dose accurately and easy to use among smaller
children while preventing spillage, as well as they are available in different volume sizes. From the
pharmacy team perspective, parents are considered primarily responsible for ensuring the child
receives all of their medication. When the age of the child is appropriate, parents should discuss with

the child the medication administration process.

The most extremely challenging age group to administer medication among children is neonates (0
to 28 days). That is due to the lack of suitable formulations, medication volume and insufficient
information to support the medication choice. Pharmacy professionals indicated that counselling time
is a critical factor that could help parents understand how to administer medication correctly. In
addition to that, training and educational materials for patients and parents are a priority. From the
respondent’s clinical experience, they have listed the main challenges that parents face with
medication administration to their children, among which are the ability of the parents to understand
complex regimen and administration information provided to them, as well ensuring that the child

takes the medication, especially for unpleasant-tasting medication.

To the best of my knowledge, this is the first survey looking at the pharmacist’s perspective on the
challenges for parents and young people with medication administration at home. From a pharmacist
perspective, the findings of this survey indicated that neonates are the most challenging age group to

administer medication to, followed by infants. This could be due to their small body weights that
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make them vulnerable to medication errors; limited information about the medication prescribed
compared with adults and older paediatrics; as well as, the rationale behind calculating/adjusting the
dose; and the use of unlicensed medication for this age group. All to which contribute to a complex
medication process including administration (Gray and Goldmann, 2004;0’Donnell et al., 2002).
Pharmacists have various concerns per age group when a new medication is prescribed, which might
be related to the medication itself, the parents’ ability to understand medication instructions,
especially complex regimes, compliance and other age-specific concerns. Previous studies have
identified that parents failed to increase or decrease medication doses, or they did not translate the
medication instructions correctly to other members at home. At the same time, another looked at new
counselling strategies that could support parents’ understanding of medication instructions at home.

(Walsh et al., 2013) (Yin et al., 2008)

While pharmacy professionals strongly believe that parents play a crucial role in facilitating
medication administration to their children at home, they have highlighted in this survey that there
are limited resources available to parents and young people aiding them to administer medication
accurately at home in the UK. The findings from this survey helped the research team establish a key
points from a pharmacist team perspective about what concerns they have regrading medication
administration among children at home, the information gathered form this survey aided in the design
of the REMEDY study both phase one and two(Chapter 4 and 5). This finding further supports the
current initiative that has been conducted by the medicines for children team. The medicine for
children is an organisation run in partnership by three UK based organisations, Royal College of
Paediatrics and Child Health (RCPCH), Neonatal and Paediatric Pharmacists Group (NPPG) and the
charity Well child. This was set up with an aim to provide, parents or carers with information
resources provided by the organisation’s websites to access resources and information to support
them with medication administration to their children (Medicines for Children, 2019)This group
ensure to involve parents and carers in the design of the medication leaflets found on the website.
Parents and carers get to test the website and give their opinion based on the experience with their
child medicine on what kind of information is needed on the leaflet. Based on the increase demand

and request from parents to provide a mobile application that included general and personalised
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services regarding paediatric medication and their administration. The group mobilised an initiative
to develop a mobile application. During the development process of this mobile application over 200
parents were consulted. The findings from this survey supported the need for resources that could
help parents with the child medication administration at home. The research team where in contact
with a member of the medicine for children team, and discussed the initial findings of the survey to

further support the initiative by evidence based data. (Medicines for Children, 2019)

Although the survey captured the opinions, recommendations and practices of members of the NPPG
group, consisting of currently working paediatric pharmacy staff from inside and outside the UK.
Recruiting this specialist pharmacy group is a strength to this study, as pharmacy staff have a better
handle on the issues regarding medication compared to other general healthcare professionals’. One
of the limitations of this study is that it did not include pharmacists and other pharmacy team
members outside the NPPG group, such as community pharmacists, technicians and dispensers.
Furthermore, the study is subjected to some other limitation which is the response rate. Only 38 out
of the 300 members of the NPPG completed the survey. Although the main reason behind this low
response rate is the timing of the distribution of the survey that was sent out by the group secretary
at the same time of the midterm (half-term) school holidays, this meant that many of the members
were away from work and their e-mails, and upon return, the study invitation email was missed out

by the members.

3.5 Conclusion

There are various medication administration related concerns from a pharmacist perspective when a
new medication is prescribed. To optimise care at home, further investigations are required to
highlight issues and concerns from a parent and young person perspective, and design resources to

aid parents and young people in administering medication at home.
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Chapter 4 — Realising the issue of medicine administration

to the young (REMEDY): Phase one findings
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4.1 Introduction

Medication errors frequently occur among children and young people at home, commonly at a
medication administration stage, where parents are responsible for administering the medication to

their children (American Society for Parenteral Enteral Nutrition, 2002).

In the USA, a multisite study was conducted to identify types of medical errors occurring in an
outpatient paediatric clinic. The study identified 136 medical errors; 56 (38%) were medical

treatment errors, among which 47 (84%) errors were related to medications (Weiss et al., 2005).

In 2007, another USA based prospective cohort study, involving 1788 paediatric patients, was
conducted in six different paediatric outpatient clinics. The research aimed to measure the rate and
type of adverse drug events. In total, 283 errors were identified accounting for 16% of children treated
at the selected sites; where 57 (3%) adverse drug events were preventable, and 40 (70%) of the
reported incidents were related to parental administration errors (Khazaezadeh et al., 2012). Overall,
the study highlighted the importance of clear communication between healthcare professionals and

parents and its drastic effect in reducing preventable medication errors.

Few studies have discussed medication-related incidences among children at home (Yin et al., 2010).
In an observational study carried out in the USA over six months, 52 homes were visited, and 280
prescriptions were reviewed (David August, 2002;Walsh et al., 2011b). Sixty-one medication errors
were identified, among which 31 errors could potentially cause injuries, and nine errors did cause an
injury to the child (Walsh et al., 2011b). Communication barriers were reported to be the main reason
behind those errors. In 25/280 (15%) of the cases, there was even miscommunication between the

two parents; this resulted in medication administration errors.

A USA based study investigated the type of medication errors encountered among children younger
than 18 years old who were diagnosed with depression. The study reported 451 medication errors
and most of the errors (33%) were identified at the medication administration point (Rinke et al.,

2010).
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Another study assessed parents and caregivers understanding of the age indicated on over-the-
counter (OTC) cold and flu medications’ labels (Yin et al., 2014a). Results from this study revealed
that low levels of parental health literacy increase the risk of misinterpretation of OTC products
intended for children. This is further influenced by the language, pictures and labels used on the
product; resulting in medication errors and in particular administration and dosing errors (Yin et al.,

2014a).

To our knowledge, so far, there have been no published studies regarding the challenges and issues
of medication administration among children and young people in the UK, from both parents’ and
children’s and young persons’ perspectives. Hence, this study was set up to address whether there is
a current issue regarding medication administration among children and young people at home, and
to highlight the nature of any problems and challenges. To understand the issues and challenges a

mixed-method two-phase study involving both parents of children and young people was conducted.

4.2 Aims and Objectives

This study aimed at identifying via interviews the specific problems and challenges of medication
administration that occur among children and young people at home, from a parent’s or patient's

perspective.

To achieve this project’s overall aim, one-to-one semi-structured interviews were conducted with
parents who were currently responsible for administering medication to their children aged 0 to 18
years old. In addition to parents, young people aged between 16 to 18 years old were also interviewed,
to understand the nature of medication administration challenges and issues occurring at home from

their perspective.
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4.3 Methods

4.3.1 Ethical approvals

The feasibility and applicability of the study methodology was peer-reviewed and assessed by
leading experts (JA, J C-W) in the field of paediatrics in the UK and by the research team who are
experts in conducting patient-centred research projects. Furthermore, Health Research Authority
approval was granted by the West Midlands - Black Country Research Ethics Committee in June
2019 ref: 19/WM/0142 protocol no. 273-2018-DD, IRAS project ID 258491. (See appendix D for

the submitted IRAS application).

4.3.2 Study type

This was a mixed-method two-phase study conducted in four paediatric hospitals and one university
in the UK. This chapter describes the findings from phase one. In phase one, parents and young

people were interviewed using a semi-structured interview guide.

4.3.3 Inclusion criteria and recruitment strategy

The study's participants were English-speaking parents of children aged between 0 to 18 years old
and English-speaking young people aged between 16 to 18 years old. Eligible participants were the
primary caregiver or patient who is responsible for administering the medication at home. For the

purposes of this chapter, both parents and informal caregivers are referred to as parents.

The study team designed and tested five participant information sheets (PIS), one for parents and
informal caregivers; one intended for young people aged 16 to 18 years old; one for the age group of
11 to 15 years old; one for the age group of 6 to 10 years old; and finally, one for children aged below
5 years. It was crucial for the team to address the research question with all potential participants and
allow children to express their approval for their parents to discuss their problems with the research
team. Hence, each information sheet was age-appropriately designed to accommodate the age

difference that have been targeted in this study. (Appendix E to H displays all the study’s PIS)
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In each hospital, an assigned local collaborator worked with the principal investigator (PI) to identify
and approach participants for recruitment. The local collaborator provided the participant with the
age-appropriate participant information sheet (PIS) and the interview guide. Once an initial interest
was expressed by the participant, the PI of the study approached the participant, further assessed their
eligibility to the study, clarified the aim of the study and allowed time for any questions before
informed written consent and/or an assent form was obtained. (See Appendix I to K for the assent

form and consent forms.)

Recruitment at the educational site within the West Midlands was done through invitations to the
University staff and students via their official Aston University email. Once a participant showed
interest, they were asked to email (DD) the principal investigator via email. Further information such
as the participant information sheet and the interview guide were provided to the potential participant.

(Appendix L is the invitation letter for Site E.)

The interviews were conducted by the principal investigator (DD) who underwent training on
conducting semi-structured interviews in 2019, on good clinical practice (GCP) and on obtaining

consent.

4.3.4 Research settings

In total, five sites were involved in this study. Included participants were parents or young people
who attended one of these four NHS children’s hospitals: children's hospital in Liverpool (North
West England-Site A); the children’s hospital in Birmingham (West Midlands-Site B); and two
children hospitals in London (South East-Site C and Central London-Site D); as well as staff and

students of an educational institution in the West Midlands (Site E).

4.3.5 Interview guide

The semi-structured interviews that were conducted in the hospitals took place in an outpatient
pharmacy's consultation rooms and on the wards as well as care clinics; while the interviews that
took place at the educational institution were conducted in a pre-booked private meeting room. All
the interviews were conducted across England between August 2019 and January 2020.
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The semi-structured interview guide included questions about parents’ and young people’s personal
experiences and challenges, with regards to administering or taking medication at home. Parents and
young people were asked to provide recommendations that could help them to be more confident
when administering or taking medication at home. (See Appendix M for the interview guide for both

parents and young people.)

The health literacy for each participant was assessed during the first 7 minutes of the interview, using
the standardised modified version of the Newest Vital Sign tool (NVS) (Weiss et al., 2005). This tool
has been modified and validated against previously validated tools to measure health literacy in the
United Kingdom (UK) (Khazaezadeh et al., 2012). The modified NVS was opted for as it is a
reflection of an everyday activity which helps to reduce any potential test-related anxiety.
Additionally, it is a simple and short comprehensive tool designed to measure numeracy and literacy
skills that are crucial for the interpretation of medical instructions. In addition to that, this tool is
valid for any epidemiological surveys and clinical trials (Rowlands et al., 2013). (See Appendix N

for the NVT used to access participants’ heath literacy levels.)

The assessment included six nutrition-related questions, and each question was awarded with one
point. The participant would be deemed to have an adequate literacy if they answered 4 to 6 questions
correctly; possible limited literacy if 2 to 3 questions were answered correctly; and a high likelihood

of limited literacy if they got 1 to 0 answers correct (Yin et al., 2010).

4.3.6 Data management and analysis

An inductive (data-driven) qualitative thematic analysis based on Braun and Clark’s method was
used to identify the current challenges and issues of medication administration at home from parents’
and young people’s perspectives (Braun and Clarke, 2006). The interviews were recorded on an
encrypted digital audio device which was transcribed verbatim, checked, and any identifiable
information was removed. The combination of both the recordings and the PI’s notes ensured the
reliability and validity of the transcribed data. The author (DD) coded and generated the initial

themes. All the research team (CH, DT, DK) checked and defined the final themes of the study.
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4.4 Results

Enrolment took place from August 2019 to January 2020. Of the eligible parents and young people,
49 participants were enrolled and included in the analysis of this study across five sites. The study’s
subjects were primarily parents, numbering 46 (93.9%); and 3 (6.1%) were young people aged
between 16 and 18 years old. There were 36/46 (78.3%) female and 10/46 (21.7%) male parents.
There were 2/3 (66.7%) females and 1/3 (33.3%) male young patients aged between 16 and 18 years

of age.

Almost half of the participants had adequate literacy levels, scoring between 4 to 6 on the NVS test.
Then 45% of the sample scored between 2 to 3 on the literacy test indicating that they might have a

limited literacy level; and a minority (8.1%) scored between 0 and 1, indicating a high likelihood

(50% or more) of limited literacy levels. Table 4.1 describes the participants in this study.

Table 4. 1: Participants’ Demographical Characteristics

Characteristics

Total% (n =)

Setting (City)

Site A- Children Hospital (Liverpool, North West)

Site B- Children's Hospital (Birmingham, West Midlands)
Site C-Children's Hospital (London, Central)

Site D- Children’s Hospital (London, South East)

Site E- Educational Institution (Birmingham, West Midlands)

24.5% (n = 12)
24.5% (n = 12)
14.3% (n="7)

26.5% (n = 13)

10.2% (n = 5)

Female (young person - the patient aged between 16 to 18 years)

Male (young person - the patient aged between 16 to 18 years)

Gender
Female 78.3% (n =36/46)
Male 21.7% (n = 10/46)

66.7% (n=2/3)

33.3% (n=1/3)

Literacy Level
Adequate health literacy
Possibility of limited literacy

High likelihood (50% or more) of limited literacy

47% (n=23)
44.9% (n =22)

8.1% (n = 4)

D.D. Dahmash, PhD Thesis, Aston University 2021
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Thirty seven (80.4%) of the participants explicitly expressed that they are either currently or
previously experiencing issues with medication administration at home. While nine (19.6%)
participants experienced no problem but expressed some concerns and challenges with the
administration of medication at home. Findings were categorised into three themes (see Table 4.2

for themes identified from the interviews).

Participants reported many challenges related to the medication itself, which included the taste, the
complexity of the dose preparation and the texture of the medication. There were also challenges
regarding medication administration instructions provided with the medication describing how to
give the medication at home. However, participants who encountered issues in medication

administration at home implemented techniques that helped them overcome any encountered issues.

The challenges and recommendations by parents are described in more details below, along with

representative interview quotes within the results section.

Table 4. 2: Summary of the identified themes for phase one REMEDY (interviews)

Theme Number Details about the main theme Subthemes for the main theme

1 Medication administration challenges at | =  Problems related to medications — dosage form
home from a parental and young people characteristics preference.
perspective = Other associated challenges with medication

administration — information and instructions of

how to administer a paediatric medication dosage

form.
2 Parents and medication experience of | No subtheme emerged from analysing the interviews.
interpreting medication label instruction
and their preference
3 Recommendations for safer medication | =  Flavour masking

administration at home based on a | ®=  Smaller increments on syringes and limiting the
parental experience perspective amount of syringes required to draw up a dose

=  Fitted adapters

=  Provide more instructions

=  How to hold baby when giving medication
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4.4.1 Main theme 1: - Medication administration challenges at home from

a parental and young people’s perspective

This theme included problems related to the prescribed medication itself and other associated

medication administration challenges.

4.4.1.1 Problems related to medications — dosage form, characteristics preference

Parents and young people reported they had issues with the prescribed medication; these issues were
linked to either patient preference or some other specific challenges associated with the child’s health

issue.

In regards to children and dosage form preferences, parents expressed that they struggled when
tablets are prescribed instead of liquids, as their children preferred taking liquids to tablets. This
preference was stated not only by parents with children aged below 15 years old, but also included
younger people aged 16 years. Although liquids are preferable by children, they also come with a set

of challenges such as taste and texture.

P13 from Site A Said: "Tablets, she hates taking tablets so, only because of the process of actually
taking the tablet, so if you can break it that resolves the issue but then her perception is that she’s
gone from having two to she’s now having four and she never wanted one in the first place so!"

(Parent expressing that issues she faces when tablets are prescribed to her child)

P39 from Site B Said: “/’ve got four, so there’s a 6, 10 year old, 15 and 16. The 16 year old refuses

to take tablets. ”’(Participant expressed that even her 16 years old child prefers liquid formulation)

The taste of the medication was one of the challenges that parents struggled with. Parents reported
having to use a lot of persuading techniques with their children to administer a medication with an
unpleasant taste. In some cases, parents reported they might administer more of the liquid medication
to ensure the full volume has been administered, which further stresses the parent because they are
not sure if they did it correctly. When it comes to the most commonly problematic medication
reported by parents, antibiotics are among these medications that parents struggle to administer at

home, because of the taste issue.
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P12 from Site D Said: "Challenges, yes, if it’s a liquid, like an antibiotics, in a liquid form, usually
they don’t want to take it because it tastes horrible." (Parents find liquid antibiotics are challenging

to administer due to unpleasant taste).

P34 from Site E Said: “I have some problems giving to her because my daughter is young and
sometimes it’s not easier for her to take it, she doesn’t like the flavour or, so that’s why it’s a little
bit more complicated. It takes longer and sometimes she’s not taking all the medication in, so
sometimes you have to add a little bit more. Well, you’ll always worry if it’s enough or if it’s okay.”
(Parent expressing that due to taste, she find administering medication challenging and she
often give more medication to ensure accurate dose volume was given, but she become worried

what she did is correct or not).

P35 from Site B: “She doesn’t like medication. I think it’s like, there are some flavours of the
medication she prefers like the strawberry, red one. She has sickle cell; she takes Ampicillin every
day, morning and evening. So any time we go to the pharmacy, ask them, we want the strawberry
flavour. She don’t like the orange one or the plain colour one. "(Parent ensures to get the
strawberry flavoured Ampicillin from the pharmacy, as her daughter prefers it over other

flavoured liquids)

P35 from Site B: “It’s only the flavours. Yeah, when we can have that, that is our choice. Otherwise
the other one is like, taking it is a big fight, I will tell her I’'m going to take you back to the doctor,
they’re going to give it you if you don’t take your medication, then she will take it.” (Parents
expressed that liquids needs to be favoured, if none flavoured liquid was provided a lot of

persuasion is required to administer the dose)

P40 from Site B: “The fact that they’re scared of taking the medication because they don’t know if
they’re going to like the taste of it or what the effect of it is going to be." (Parents expressed that
his children are afraid to take medication just because they might not like the taste of the

medication)

P41 from Site B: “I would say probably the flavour of them, so being able to get them to have the
medicine. So stuff like Calpol, which is I guess the one that you have all the time, that’s flavoured
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okay so they’re fine with that but if it’s any sort of antibiotics it’s generally difficult to get it into

them." (Parents find it difficult to administer antibiotics, due to flavour)

P33 from Site B: “the only thing I think that’s the problem is the texture of some medications. So
like Ciprofloxacin is quite squidgy, she does not like. No, so sometimes they’ll be actually like little
balls of grit inside them, so I think that, that can be a problem, and especially if they’re quite young
it’s quite, it’s sort of like, will make them gag.” (Participant child struggles with the texture of

the medication)

Some concerns were highlighted in regards to crushing tablets. Parents expressed that having a
medication that required crushing could be inconvenient and time-consuming, mostly if it’s done
more than once a day. Parents also mentioned that more information about how to prepare the dose
is needed, such as how to crush a tablet and how much water needs to be added to dissolve a tablet.
Parents expressed that knowing the answers to these questions will provide them with confidence

with preparing the medication and administering the dose correctly.

P24 from Site D: “well I had to crush it because she wouldn’t take tablets to start with, so they said
it has to be crushed and dissolved in the water. Yeah, my daughter has seizures and she’s on Sodium
Valproate, the liquid and the Clobazam and that’s tablets and then you have to crush it and the first
time I took it home that tablet and I didn’t know how much water to put because it wasn’t saying on
the instructions.” (Parent was not sure of how much water on the tablet is needed as it was not

written on the provided instructions)

P36 from Site B: “Some of the tablets are not soluble so we have to grind them, really fine, put them
in water, make sure that there’s like, they’re all dissolved ...It’s not a struggle it’s just, it’s
inconvenient. Having to like grind it first. Yes, and then like you have to wait for it, put it in the
syringe with the water and wait for it to like dissolve.... Like and if you’re out and about and you
only, it can only sit in the syringe for an hour. So if you’re out and about you’ve got to rush back to
give her medication, sort of like inconvenient. Twice, twice a day. Yes, we have to take it with us
like to people’s houses and you know." (Crushing a tablet sometime might be inconvenient for

parents)
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P38 from Site B : "Yeah. When I start the medication crush the medicine and put it in yoghurt or
something, like on the spoon and give it to her all in one. So when I crush it I think I left some in the
pot, I can’t, obviously I can’t give her all of the medicine. So yeah, that’s struggle. I will think that
my daughter had full medicine. So now I start to give her the full, the medicine with the water and
it’s struggle. Sometimes she just have one sip and swallow, sometimes it can scare her she might get
stuck or something. She’s so petite as well, you know, yeah, but she didn’t eat it." (Crushing tables
leave this parent with some uncertainties in regards to whether what she gave her child is

correct dose or not)

P16 from Site A: "Yeah, so you just take 2ml of water, open the capsule, dissolve it, and then
obviously take out whatever the dose is that you give to the baby, in her case 1.3mls and then she
just has it like that, so it’s not hard to make, it’s not, I don’t know, a struggle, it’s just time consuming,
it’s just an added thing three times a day." (Parents find crushing tables is time consuming

especially when it’s given more than once a day)

4.4.1.2 Other associated challenges with medication administration — information

and instructions of how to administer a paediatric medication dosage form

Medication administration instructions are a commonly reported issue by nearly all recruited
participants. Parents and patients have expressed that either not enough information was provided
with the prescribed medication or unclear instructions were given to the participants, and receiving
different administration instruction labels from other institutions made them sometimes confused.
Consequently, some parents had to look up information from online resources that might not be
reliable or related to the patient’s case; which further raised some more questions and queries by the

parent regarding the medication they administered to their child.

P15 from Site A: “I think the worst challenge last week, to give him, what is it, Methotrexate. I
wasn’t, [ had to Google what I was giving him, I’ve read up on it. But actually, after I give him it, |
wasn’t, I was not liking myself very much for giving him it. Because of the side-effects which
occurred, which I wasn’t told about. So, you know, therefore I was sobbing, I was crying. You know,

I really didn’t want to put a medicine in my son which I didn’t know much about but I just trust the
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doctors and nurses when they say it’ll be fine. So I’d like, next time, to be told a bit more of the side-
effects and possibilities, what can happen at home. So next time, I’d like to be made more aware.”
(The parent was so stressed after giving her child Methotrexate. Due to not having enough
information provided, the participant had to look up for information about the medication
online, which put her under very stressful situation and question her decision to allow her child

to take this medication)

P25 from Site D: “And also I had to go back to another pharmacy because it says you have to take
the medication 2 hours after food or 1 hour before food, which made me a bit confused, you can’t
starve a child for like 3 hours. I went to a pharmacy and asked them and they said oh, ignore the 2
hours bit just give it 1 hour before food.”(The parent had to seek further professional advice in

regards to medication administration and food)

P9 from Site C: “This is going to sound odd, so because my daughter has a condition I look on social
media with people with the same condition as X, that’s where you find the difference. Because you’ll
come across a medication that you’ve been on for years and then someone will make a comment
about that you cannot take dairy products within 2 hours of this medicine, but you didn’t know that
if you know what I mean, you know, and then that sometimes causes you to look it up again and that
sort of thing.” (Parent found information about her daughter medication online that she did not

know about before, but that might not be similar to her child health circumstances)

P8 from Site C: “Yeah you get taught how to do meds but you get, there are loads of different types
of meds, the labels are different. If we get them from here they’re different to if we get them from
our local hospital, in South London King’s, and then the community pharmacy A there, and then if
we get them ourselves via the GP prescription and then picking up from Pharmacy B and Sainsbury’s
or whatever, that again will have a different label and they will have different, they’ll have different,
they’ll have different text and different stuff bold, emboldened.”(Different medication labels from
different healthcare provider that could confuses the parents when administering the

medication)
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There were some reported administration challenges that were related to the child’s age; especially
infants and toddlers, as well as the difficulties that are related to the child’s health condition. Parents
also expressed that they fear that they are not administering the medication to their children

accurately, which further puts them under pressure.

P29 from Site D: “I guess it’s just always making sure the dose is correct, making sure I’'m not
overdosing. One of the issues I have in particular is both my boys are quite big, so it’s always been
a bit questionable for me because everything is age related on the sides of medications, but I’'m
conscious that actually it would be more about their body mass, but so I’ve always stuck to kind of
age related dosages, so as not to overdose, but I kind of never really know whether I’'m giving the

right amount if I’'m honest.”(Parent is unsure if they are administering the dose correctly)

P10 from Site D : “Sometimes we do because my daughter does, rather anti-oral, she’d have a strong
gag reflex to anything, however, that’s getting better now, we’ve found a lot of the medicines they
have spoons rather than syringes, so it made it a bit difficult to administer.” (Child health condition

and measurement tool used)

P45 from Site E: “For my son he is allergic to nuts so I always double-check the ingredients list to
make sure it is suitable for him, and he also suffers at times with asthma, so I also read, check the

labelling for any notifications about asthma.” (Child health condition)

P44 from Site B: “Because he’s got behavioural issues it’s hard to get him to take it. So I have to

restrain him to give it him really.” (Child resistance pause an issue to administer medication)
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Table 4. 3: Key summary issues of medication administration challenges among children and young people as reported
by the recruited participants

Medication administration posage Form Related Problems
issues at home from parents

and young people
perspective - Liquids Related Issues (Taste and Texture)

- Tablets Related Issues (Crushing)

Parents and young people generally prefer liquids over tablets.

Medication administration instructions related issues

Parents expressed that clarity in information provided, as well
as standardised administration instructions are needed.

There are administraton challenges related to the child Age and
Health.

4.4.2 Main theme 2: - Parents and medication, experience of interpreting

medication label’s instructions and their preferences

When participants were asked about the source of instructions that they rely on when they prepare to
administer the medication at home, the majority of the participants (n = 19/49) responded that they
would administer the medication according to the doctors’ instruction; while others (n = 13/49) will
administer according to the labels printed on the medication box. Few (n = 9/49) will depend on the
pharmacist to explain how and when to give or take the medication. A minority of the participants
(n = 5/49) highlighted that they would crosscheck the administration instructions’ accuracy across
all sources of instructions. Although some (n = 4/49) of the participants will still read the leaflet
provided in the box of the medication, however, they will not necessarily use it to find out the dose,
they will look for information with regards to side effects from administering the medication to their

child.

P6 from Site C: “But generally going by the doctor’s advice and occasionally sort of read the labels
to remind yourself if it’s a new one what to take. But, yeah, I tend to sort of, rather than read the

labels, would go with what the doctor’s advice.” (Parent goes with the doctor's Advice)

P41 from Site B: “I guess you don’t get that much instruction from the doctor, as silly as that sounds.

They kind of say “look we’re going to give you this medicine” and then it is all printed on the
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prescription. They must run through it with you but I guess the last port of call is the pharmacy. So

yeah, kind of rely on that I would say personally.” (Parent goes with the pharmacist instructions)

P2 from Site E: “I always check with the label, even if I remember the volume to give her I still
check the label, just to be sure. And usually the label is the same as the doctor's advice, yeah.”

(Parent goes with the label instructions)

P1 from Site D: "I always try to go with what the doctor’s saying, but it can happen that the doctor’s
spoke to you, and as soon as you leave the, as soon as you get the medicine you don’t remember half
of what they say sometimes. So if they don’t explain to you again at the pharmacy I’ll just check the
notes and the leaflet and everything is there really. The labels, oh yeah, sorry, the label as well,
because the label has his name, it has how many times he has to take it a day, it has the dose he needs
to take as well, so yes, if he has, if it has a label first. The label, and then if it’s not specific just go

to the leaflet."(Parent crosscheck all sources of instructions)

P17 from Site A : “I can have a look at the leaflets, but leaflets is just not necessarily for the dosage
of what you need, it just describes what is there, so we would contact our nurses, nurse practitioners,
and then they will come back to us and then they’ll explain how it needs to be done.” (Parent reads

the label for information about side effects)

4.4.3 Main theme 3: - Recommendations for safer medication

administration at home based on a parental experience perspective

When participants were asked for, recommendations that need to be in place for them to be more
confident when administering or taking medication, the recommendations mainly concerned on the

following:

-Instructions and administration information provided

- Optimising the taste of children’s medications

-Measuring tools for liquid medications
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In regards to the taste of the medication, participants (n = 4) suggested that they wish to have different

flavours for the same medication; this also included the option of having a tasteless medication.

P1 from Site D: “A medication, a tasteless medication. Just like water.” (Tasteless medication)

P35 from Site B : “so if they would be able to provide you know, as much flavours as possible so
that everyone can get whatever they want. Because with kids, it is hard to force them to take
medication. You don’t want to see that sad face in them. Yeah, if any time we don’t have the
strawberry one, most of the time her sister is doing it because I just don’t like the look, you know.”

(Strawberry flavoured medication)

P41 from Site B: “I’d say it was just the flavouring. As stupid as that sounds I think that’s it. I think
because it’s different ifit’s just Calpol or something, it’s not as important, but I guess if it’s antibiotics
and they could really do with it, then making sure they actually get the dosage that they need would

be easier if they’re going to swallow it. But yeah.” (Nice flavoured medications)

For the measuring tools provided with liquid medications, the main suggestion was to have smaller
increments on the syringes that could help the parent be more precise when preparing for fractioned
doses or smaller doses. Also suggested was the provision of an adapter that is manufacturer prefixed
in the liquid bottles, and not those which are provided separately where parents are required to attach
them. Some parents recommended that it’s safer from their experience, if the pharmacist dispenses a
syringe that matches the dose prescribed; this will help reassure parents that this is suitable to prepare

the right dose (amount).

P10 from Site D: “Maybe supply both a spoon and a syringe with a fine measuring gauge on. Like
half a ml, so a lot of the measurements are like 0.6mls, so if they were like 0.2ml measurements
they’d be easy just to draw out, you know, finer measurements. Yeah, a lot of them do it, Omeprazole,
no, sorry, Levothyroxine, comes with a small S5ml syringe with 1ml increments, so That’s easier to

work out the measurements.” (Parent recommended smaller increments on the syringes)

P11 from Site D: “The adaptor that you put in it, and the adaptor doesn’t really stay in, it doesn’t

really secure in and I don’t know whether it’s because it’s not for that bottle, or it’s just a universal
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adaptor that goes onto all bottles so when I turn the bottle upside-down it will still slide out a little
bit" "It would sometimes leak out a little bit, but so when the bottle is coming to an end but there’s
still medicine in there it’s quite hard to get the medication out, do you know what I mean?" "Like
Calpol, that’d be quite good actually, so then you can just stick it in, it doesn’t come out, if you turn
the bottle upside-down it’s stuck in, can’t leak. But with the bottles like these ones that you’ve to put
it in and then yes it doesn’t really stay in properly, and that’s what I’'m, I wouldn’t say struggling, |
mean it would just be a bit more handy if it was like the Calpol bottle definitely, but yeah, that’s it.”

(Parent suggested a fitted adaptor)

P47 from Site E : “That we’d use, as close to that, but anything where that you’d want the numbers
to be clear, you know, try and take away the confusion that, you know, isita 5 or is it a 10ml syringe,
by issuing the right syringe it almost limits the problems that you can have, that’s the only thing that
I’d suggest. If you’re going to be, say it only needs 2.5ml solution, well don’t issue a Sml because
you’re almost allowing the problem to happen, if it’s only ever going to be 2.5 then only issue a 2.5
syringe, if it’s going to be 5 don’t issue a 10ml syringe, them sort of things, that’s the only thing I
think as a parent. And then basically that, and awareness basically, the clearer the syringe itself, the
more simple the syringe itself the safer it is, because it, there’s just, I can understand why some
parents on occasion might overdose for example, or even underdose.” (Parent suggesting limiting

the number of dispensed syringes and matching the syringe to the dose)

Counselling and instructions were mentioned by the participants quite often during the interviews.
Participants suggested having a health care professional provisionally demonstrating how to prepare
the medication, especially for liquid medications, which could give them confidence when doing it
alone at home. In addition to that, participants suggested having more information on holding a child
while administering the medication, more verbal information from the healthcare professional about
the prescribed medication, and providing some tips on how the taste of the medication could be

masked.
P22 from Site A: “I just think more information, I understand that particularly here the doctors and

nurses are extremely busy but they just say, he’s going to be going on this, whatever it is and then

99
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 4 REMEDY-Phase One

pick it up from your pharmacy, they don’t give you any instructions and I’m the type of parent who
wants to know the ins and outs of everything. I have before now rang up the pharmacy here just to
clarify. No, they did tell me but then I was thinking, well is he likely to experience more side-effects
with this or because the dosage has gone from 25, he’s now on 100, not knowing really what to
expect, you can read the leaflet but it is quite general, I mean, okay, it will tell you 1 in 10 will
experience this, 1 in 100 but I don’t know. Yeah, I mean even... You know, his medication is
powerful so, you know, there’s a worry and a bit of anxiety to it, so I just want as much information
as possible from somebody in authority who can reassure as well rather than me reading this leaflet

which." (Provide more administration instructions)

P33 from Site B: “I think it would be nice to be, for parents to be offered a bit of advice in regards
to holding their children. The best way of administering, so eventually with the oral medicines don’t
try and squirt it directly into their mouth, down the cheek is probably a bit better, they’ll swallow it,
you know, just that kind of thing, because a lot of parents Anyone to be honest, any health
professional that sort of adminis... dispensing the medicine essentially. Maybe just ask the question,
are you confident to give the medicine, would you like, you know, we can talk to you about how to,
because you’ll have first time parents that just don’t like, know what to do, and then you’ll end with
children that are really poorly, because they haven’t had the medicine because they can’t get it.”
(Parent suggested they needed more advice on how to hold a baby when administering a

medication).

P14 from Site A: “I would say either, like give directions on how to take medication, like if you
have this tablet for example, take it with something to balance out the taste, so you don’t taste it, it’s
like tips on top of that.”(Patient suggested to provide more information on how to mask the taste

of medications)
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4.5 Discussion

Our qualitative phase has captured an overview of the medication administration challenges that
parents reported they experienced when administering medicines to their children, and the challenges

presented to young people when taking medication at home.

The study documented a few challenges. Among these is the palatability and formulation of the
medication prescribed, which can have a drastic impact on a child’s adherence to taking the
medication and could result in treatment failure as well as development of antibiotic/antimicrobial
resistance. In a taste test study which enrolled children of 6 years old, they found that palatability is
one reason for noncompliance among children, consistent with our findings (Angelilli et al., 2000).
Similarly, in another review looking at adherence and the palatability effect, the importance of
involving parents, children and practitioners around the decision prescribing the most suitable
palatable formulation to ensure the successful administration of a course of treatment as well as

adherence were emphasised (Baguley et al., 2012).

As a result of an unpleasant medication taste, parents often have to increase the volume of the
administered medication to ensure that they have given a full dose to their children. In contrast, others
will re-administer the dose if the child ends up spitting out the medication. This puts the parents
under pressure, questioning whether they have administered the right amount of medication that is
needed to clinically improve their child’s health, or that they unintentionally gave more than what
was needed (LI et al., 2000). On the contrary, some parents did not find that the taste of the
medication was an issue; however, they have expressed that it would still have been beneficial for
them to have guidance from a health care professional on how to mask the unpleasant taste of

medication safely.

In addition to liquid related issues, parents reported issues related to tablets, particularly the process
of crushing or grinding a tablet to be administered to their children. Parents at home often find it
time-consuming and find themselves in need of more instructions on how to prepare medication for

administration accurately.
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Although parents expressed in this study that they mainly rely on the doctor's verbal instructions and
would possibly check the labels printed on the medication bottles, especially when the medication is
being administered for the first time, relying on one type of instructions over another could be an
issue. This was previously highlighted in one prospective observational study looking at medication
errors at home. They found that sometimes parents who rely only on doctors’ instructions, fail to
adjust the child’s dose as instructed by the doctor or they could miscommunicate the doctor’s
instruction to other caregivers at home (Walsh et al., 2013). On the contrary, for parents who rely on
the label’s instructions only, problem occur sometimes when the child’s dose has changed, and the
medication label does not reflect the current new dose to be administered. This further attributes to
the child’s medical outcome if they continue to administer the dose by what is written on the
label(Walsh et al., 2013). Hence, parents and young children would benefit from a combination of
sufficient verbal instructions from the prescriber as well as standardised written instructions using
clear and simple language alongside, this to ensure that parents and young people understand

medication instructions. This finding is consistent with previous work (Wolf et al., 2007).

The study highlighted some key information to be discussed with parents and young people during
counselling time. This includes: the amount of the dose; when it id to be administered in terms of
time and frequency; should it be given with or without food, information in regards to possible side
effects; how to prepare the dose if crushing a tablet is prescribed; demonstrating the volume on the
measuring tool if a liquid medication is provided; as well as checking whether the person who is

administering the medication could actually do it correctly.

Parents recommended that a provisional dose demonstration on how to administer the medication as
part of the counselling by a healthcare professional would make them more confident while
administering medication to their children at home. To demonstrate how to use the measurement tool
along with advance counselling has been proven by other studies to be an effective strategy in
reducing medication errors (Yin et al., 2014a;Yin et al., 2007) (Yin et al., 2017). Other parents with
young children aged between 0 and 2 years suggested having information and training on how to

hold their baby while administering the medication.
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When a liquid medication is prescribed, in particular if the volume of the dose is very small, parents
struggle with measuring tools. When a dose is very little, the parents feel that the child is not taking
anything at all, and they believe that the dose is still in the measuring tool. This finding is consistent
with another study, where they found significant dosing errors were made with smaller dosage
volume in comparison to larger ones (Yin et al., 2016). Others noted that when a fractioned dose is
prescribed, they found it very challenging to measure it out, and as a result, they suggested half a ml
incremental measuring tool. Parents also suggested that when a liquid medication is prescribed an
appropriate measuring size tool could be provided, as often they find it confusing when the measuring
tool does not match the prescribed volume. This is consistent with other findings that proved
matching the tool with the prescribed dose can have the greatest impact on reducing paediatric dosing

errors (Yin et al., 2017).

The study showed that parents do experience challenges when it comes to medication administration
at home. These challenges vary between parents and across different sites. Parents and young people
showed that a positive impact on medication adherence was seen when a personalised treatment plan
involving the parents and the child was in place. This will help address any concerns that the family
encounter with the medication and provide a sufficient time to discuss the child's appropriate
treatment. Parents suggested that the pharmaceutical industry might need to consult parents and
children about formulation preference and how to design medication to be user friendly. The findings
also have critical clinical implications in regards to counselling. Medication administration
counselling is insufficient, and further work is needed to improve it. Although producing a paediatric
formulation possesses unique challenges, there is a high demand from a parental perspective to
provide a child-friendly preparation that takes into account the taste, formulations and volume
required. Having medications with these requirements could potentially help parents to administer

medication safely and accurately at home.

The study findings are unique because it is the first study that highlighted medication administration
challenges occurring at home among children aged between 0 to 18 years old in the UK from a
parent’s/carer’s and young person’s perspective (patient-centred approach). This study helped
identify the key issues among this age group that could be tackled to ensure medication optimisation
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at home. Participant recruitment was stopped after theoretical data saturation was reached, where
similar information was provided by the parents and patients. Our study has been conducted in five
sites at three geographical locations that are spread across England. The findings were almost
consistent across the sites, which make our study considerably generalizable in other children’s
hospitals within the UK. Furthermore, having different study sites gave a broader insight into the
issue and the need for future research to address specific challenges per disease per age group
especially for younger people aged between 16 to 18 years old. This study is subjected to the
following limitations: selection bias, as only English-speaking parents and young people were
selected to take part in the study, hence, the findings would only be applicable to English speaking
parents and young people. Another limitation potentially could be reporting and recall bias, as we
were asking parents/caregivers and patients to recall events of problems, so the study may only have
received the most significant or memorable problems with regards to medicines administration.
Another limitation is that the findings are applicable to health and home settings in England only,

and may not be applicable internationally.

Qualitative research could be subjected to bias in relation to the influence of the researcher (DD),
who is a pharmacist, parent as well as researcher. This research would have been closely related or
influenced to what the researcher (DD) saw during their experience and years of practice in
pharmacy, as well their experience of challenges to medication administration when they administer
medication to their children. In order to ensure rigor and good quality of this research work,
reflexivity was articulated throughout the planning process of this project as it’s a gold standard for
determining trustworthiness of qualitative work. (Teh and Lek, 2018) The researcher DD worked to
mitigate this bias to ensure integrity and rigor of the project by using evidence based literature to
inform the project findings. Since the beginning of the whole project and starting from designing the
study protocol, a team consisted of academics and clinicians with leading experience and expertise
in the area of pharmacy practice and pharmaceutics were involved, all working closely to ensure
applicability of the project in real practice. A rational and evidence based methodological and
analytical approaches were applied in the project. This include the data collection tools for both

phases that had been designed and piloted among parents and young people prior to commencing
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with the project, to ensure that every participants were interviewed in a consistent manner and to
reduce any influence from the researcher (DD) influencing the outcome/findings. Furthermore, once
the protocol was finalised and approved by the internal and external team, the protocol was shared
with the Aston University research office and underwent an extensive review to ensure that there was
value and integrity in the project. This included assurances that an age appropriate patient
information leaflets were designed as well as consent forms. Throughout the data collection period,
the key findings were shared with the research team and collaborators, as well as 30% of the
interviews were revised by an expert in semi-structured interviews to ensure that the findings were
not influenced by the researcher (DD) .(Buetow, 2019) However, with the researcher (DD) being a
parent, pharmacist and researcher, this may have on the contrary enriched the project findings
positively and provided a deeper contextual understanding to the potential problems in relation to
medicines administration in children as the researcher (DD) would have experienced multiple
episodes during their practice where parents that were not able to administer medication to their
children, as well as some personal challenges that the researcher (DD) may have encountered

themselves during administering medication to their own children.

105
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 4 REMEDY-Phase One

4.6 Conclusion

This research found that medication administration issues and challenges exist among parents and
young people at home. Parents and young people have issues related to dosage formulation that poses
sets of challenges among parents when administering the medication to their children. To overcome
these issues, parents will come up with persuading techniques to administer the medication; however,

this leads sometimes to inaccurate dose administration.

The provision of medication administration instructions is another challenging matter for parents.
Unclear, insufficient and / or inconsistent information provided puts parents under pressure, and on
some occasions has led to parents using unreliable resources on the internet for more administration
information. Furthermore, parents discussed their experience and preference in regards to medication
instructions. The majority of the participants expressed that they will rely on the doctor or labels for

medication administration instructions.

Finally, parents provided some recommendations regarding safer medication administration at home
based on their own experience. Parents feel that they might be more confident having a healthcare
professional showing them how to prepare their child’s dose as part of their counselling. During
which, information on how to hold their child (baby/infant) when administering the medication

should be provided, as well as, tips on taste-masking when unpleasant medication is prescribed.

Although medication administration has long been acknowledged as an issue, however, many
unanswered questions remain. This brings into sharp focus the largely unexplored area of the
medication administration issues among children aged between 0 to 18 years old in the UK. This
study was qualitative, where parents and young children were involved in providing insight into their
daily challenges with medication administration at home. One of the strengths of this study was that
it was conducted in children’s specialist hospitals in three cities in England, hence improving the
generalisability of the findings. Nevertheless, the study highlights the need for larger scale research
involving parents and young children, as well as stakeholders such as pharmaceutical companies,
healthcare providers and prescribers, to further capture not only the extent and the prevalence of

these issues but also the consequences of their occurrence on the child’s health.
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Chapter 5 - Realising the issue of medicine administration

to the young (REMEDY): Phase Two Findings
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5.1 Introduction

In an outpatient setting, medication administration errors among children frequently occur, with
evidence indicating that 50% to 70% of parents make liquid dosing errors (Simon and Weinkle,
1997;LI et al., 2000;McMahon et al., 1997). In the United States (US), it is estimated that up to 70%
of caregivers administer over the counter liquid medication inaccurately; however, this information
has not been researched in the UK (Frush et al.,, 2006;LI et al., 2000;Gribetz and Cronley,
1987;Simon and Weinkle, 1997). In a cross-sectional observational study that enrolled 200 patients
aged 10 years and younger, 51% of the patients received an inaccurate dose of liquid medication
from their parents (LI et al., 2000). Mismeasuring the dose could lead to a suboptimal therapeutic
outcome, where not only is not enough dose given, it could be that too much is given, or the dose
could be varied that the patient is never stabilised. In March 2007, the National Patient Safety Agency
(NPSA) released a report regarding medical devices and, the methods used to measure and administer
oral liquid medicines. It looked into how it can improve patient safety (NPSA, 2007). The document
states that, from September 2007, all patients or carers who need to administer liquid medication
should be supplied with oral/enteral syringes to improve patient safety. Although, in practice, most
liquid medications are currently provided to paediatric patients with a suitable measurement tool,
dosing errors still occur. This leads us as a research team to further look into the issue of dosing
errors from a parental perspective and further ascertain the possible risk factors that influence dose

accuracy among parents.

Evidence has found that there may be an association between parental ability to measure the dose
accurately and health literacy levels, as well as the measurement tool used (Yin et al., 2007;Williams
et al., 2019;Samuels-Kalow et al., 2013). Health literacy, which is defined as “The individuals'
capacity to obtain, process and understand necessary health information and services needed to make
appropriate health decisions” is one factor that could be linked to medication administration errors
(Manganello, 2008). Prior studies have associated limited health literacy with dosing errors (Yin et
al., 2014b). In England, almost 61% of the working-age population found it difficult to understand

health and well-being information reported by Public Health England in 2015 (Public Health
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England, 2015). In order for parents to accurately prepare and administer liquid medication to their
children, they must first understand the written medication instructions found on the medication’s
label and apply these instructions using a dosing measurement tool. For this to happen, certain
literacy skills are needed: prose literacy, document literacy and quantitative literacy (Yin et al.,
2011). Among these skills, quantitative literacy skills are the most important for measuring out liquid
medications for children. Often, it is required to split the dose to accommodate the required

prescription dose (Yin et al., 2011).

One randomised controlled study looked at dosing tool size and its contribution to dosing error (Yin
et al., 2017). They found that fewest dosing errors were seen when the measuring tool size was
closely matched to the dose’s-volume; and the research team suggested that this could be a promising
strategy to reduce dosing errors among paediatrics. In another study, even though oral syringes are
considered the gold standard when dose accuracy is desired, 16.7% of the study participants used a

non-standardised measurement tool (Yin et al., 2014b).

To the best of our knowledge, no previous studies have been conducted in England to assess dosing
abilities of parents and young people in measuring out liquid medications. Therefore, this second
phase was designed to assess the dose accuracy of the England’s parents and young people and
whether there is an association with health literacy, and measurement tool type and size, as well as
liquid type. In addition, it was designed to determine the risk factors that may affect the dosing ability
of parents and young people, and give a better understating of the nature of these dosing problems

and challenges occurring at home outside a clinical setting.
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5.2 Methods

This was an observational (non-interventional) phase, where parents and informal caregivers of
children aged between 0 and 18 years old were observed and assessed for dose accuracy using
commonly available standardised measuring tools. Participants were asked to prepare a set of
different volumes from two placebo liquids: a syrup, bottle A, which is cherry syrup, obtained from
Optima (Swansea, United Kingdom; and a solution, bottle B which is normal saline (0.9% w/v NaCl)
obtained from B. Braun (Melsungen, Germany). A £10 Love-to-Shop voucher was given to
participants to thank them for their participation. The study was approved by the West Midlands -
Black Country Research Ethics Committee in June 2019. The study participants were enrolled

between August 2019 and January 2020.

An allocated key person in one of the NHS sites was assigned to work with the principal investigator
(DD) to identify participant and seek an initial approval to take part in the study. The principal
investigator consecutively assessed the participants’ eligibly, and informed written consent was
obtained prior to commencing with the study activity (See appendix O and P for consent forms).
Participants from the university were sent an invitation email through the official staff and student e-
mail system, and interested participants contacted the research team (CH, DD) via email (See
appendix L for the invitation letter used for both phases). A study participant information sheet
(PIS) was sent to the potential participants and, upon assessing their eligibility, written informed

consents were obtained (See appendix Q to U for study participant information sheets).

5.2.1 Participants (eligibility criteria) and setting

Parents or informal caregivers who have a child aged 0 to 18 years old and young children aged 16
to 18 years old who speak English and are responsible for administering the medication to their
children or taking their own medication by themselves were eligible for the study. Participants were
parents or informal caregivers or young people who attended one of the four NHS children’s
specialist hospitals: children’s hospital’ in Liverpool (North West England- Site A); the children’s
hospital’ in Birmingham (West Midlands-Site B); and two children’s hospitals in London (South

East-Site C and Central London-Site D); as well as to staff and students of an educational institution
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in the (West Midlands - Site E). Depending on the study site capacity, the observational session was
done in either a private consultation room or at the bed side. Prior to each session and to ensure that
all the sessions were conducted similarly, the PI followed a guide (section 5.2.3. explains the steps

that were done prior each session) to set up the session.

5.2.2 Dosing accuracy (what happened in each observational session- step

by step)

Parents’ dosing errors were obtained by direct observation while weighing out the requested
doses. Before each of the conducted observational sessions, the PI (DD) prepared two sets; A
and B. Set A included Cherry syrup, whilst set B included normal saline. For both sets, the
following measurement tools were also provided: a) two 1 ml syringes (standard and ENFit™
type); b) two 2.5 ml syringes (standard and ENFit™ type); ¢) two 5 ml syringes (standard and
ENFit™ type); d) two 10 ml syringes (standard and ENFit™ type) e) one 10 ml measurement
cup; and f) one standardised 5 ml measurement spoon (see Table 5.1). Each participant was
provided with new sealed syringes to withdraw the required dose and, upon completion of the

session, the syringes were discarded.

Each participant was presented with an observational guide (written instructions) to help the
recruited participants remember the measurement doses to be withdrawn from each liquid. Each
recruited participant, upon consenting, was provided with a brief on what they will be doing and
the PI explained what the participant was required to do using the guide to ensure similar
information was provided to all participants in this study (See appendix V and W for
observational instruction guide that was provided to the participants). Using the written
instructions, participants were asked to prepare the following volumes: 0.55 ml, 0.75 ml, 1.6 ml,

4.5 ml, 5.8 ml, 7.5 ml and 10 ml from the two liquid bottles (A and B).

After the instruction was provided, the participant measured the required doses from each liquid,
one dose at a time, during which the PI took some observational notes from the session. Once
the participant had measured a certain dose (e.g. 0.55 ml), the participant handed the

measurement tool containing the measured dose to the PI. The combined weight of the
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measurement tool and the measured dose was recorded using a calibrated digital scale sensitive

to 2 decimal places (i.e. + 0.05 g), with the measured dose then calculated by subtracting the pre-

determined weight of the empty measuring tool. The same balance

(Sartorius, Quintex

laboratory balance, from Sartorius AG, (Goettingen, Germany)) was used across all the

observational sessions. The PI also recorded the type and size of measurement tool chosen. Each

participant in this phase withdrew each of the listed dose volumes once.

Table 5. 1: Measurement tools presented to the participants during the session

Tool size and (type)

Picture

1ml (Standard, Medicina Brand, oral

syringe)

Iml (Medicina ENFit ™ Type)

2.5ml (Standard, Medicina Brand,

oral syringe)

2.5ml (Medicina ENFit™ Type)

Sml(Standard, Medicina Brand, oral

syringe)

Sml (Medicina ENFit™ Type)

10ml (Standard, Medicina Brand,

Oral syringe)

10ml (Medicina ENFit™ Type)
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Dosing Cup (30 ml)

Sml Measurement Spoon

5.2.3 Dose measuring references

After determining the participant’s measured dose, the magnitude of any dosing error was calculated
using the density of the liquids investigated. The theoretical density of normal saline was used as a
reference point, which is 1.00482 g/ml (Chemistry, 2017). For the cherry syrup liquid, the density
(1.507 g/ml + 0.058 g/ml) was calculated by taking an average weight (n =5) of 1 ml of cherry syrup,
measured using a calibrated pipette (Gilson, (WI, USA)) and weighed using a digital analytical
balance (Sartorius, Cubis II laboratory balance, from Sartorius AG, (Goettingen, Germany))
sensitive to 3 decimal places (i.e. £ 0.005 g) ml. Then the correct weight for each volume dose was
calculated using these density values as a reference point (Table 5.2). In calculating the volume of

each sample, the below equation was employed:

Sample weight
Density (reference point) =~

Dose volume (ml) = T Y 1€

For example, a participant sample for 0.55 ml syrup weighed 0.51 g. The volume of this sample was

calculated using equation 1 as follows:
— 0.51 —
Volume = /1507 = 0-338 ml

Participants’ doses were considered accurate if the weight of the dose was within 20% of the
recommended dose; whilst greater than a 20% deviation from the intended dose was deemed to be

inaccurate. This is a theoretically acceptable threshold used previously by other studies of medication
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dose accuracy (Yinetal.,2010;Yin et al., 2017). This 20% threshold was set arbitrarily in an artificial
environment and does not take into account that in actual clinical practice there would be drugs that
require accurate dosing, e.g., with a narrow therapeutic range. Once accuracy or inaccuracy levels
were calculated, the frequency of accurate and inaccurate doses was calculated and compared as a

function of different tested variables.
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Table 5. 2: The reference weight in grams per dose volume for both cherry syrup and normal saline.

Dose Volume Liquid Reference Weight(g)
0.55 ml Cherry Syrup® (Bottle A) 0.83
Normal Saline® (Bottle B) 0.68
0.75 ml Cherry Syrup® (Bottle A) 1.13
Normal Saline® (Bottle B) 0.92
1.6 ml Cherry Syrup® (Bottle A) 241
Normal Saline® (Bottle B) 1.97
4.5 ml Cherry Syrup® (Bottle A) 6.78
Normal Saline® (Bottle B) 5.53
5.8 ml Cherry Syrup® (Bottle A) 8.74
Normal Saline® (Bottle B) 7.13
7.5 ml Cherry Syrup® (Bottle A) 11.31
Normal Saline® (Bottle B) 9.22
10.5 ml Cherry Syrup® (Bottle A) 15.83
Normal Saline® (Bottle B) 12.91

5.2.4 Assessment of participants’ health literacy

The participants’ health literacy level was assessed in person before starting the observational session

using the Newest Vital Sign (NVS) Test (See appendix N for the NVS tool used to access

participants’ health literacy levels). This test has been modified and standardised to the UK

population. A score of 0 or 1 reflected a high likelihood of limited literacy levels; 2 or 3, possible

limited literacy levels; and 4 to 6, adequate literacy levels. The age of the parents or informal

caregivers, or young patient was collected. For analysis purposes, based on (DK) advice, to withdraw

association conclusions between dose accuracy and health literacy levels as well as due to the lower

number of participants in the high likelihood of limited health literacy category, the categories of

health literacy were split into an adequate group and a non-adequate group. If the participants scored

limited health literacy or high likelihood of limited literacy levels on the NVS-UK tool, they were

considered as in the inadequate group.
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5.2.5 Variables

The variables for this phase were as follows:

o
1

The tested liquids: two liquids were used in this observational study to mimic the
commercially available liquids for children; a syrup (bottle A, cherry syrup) and a solution
(bottle B, 0.9% normal saline).

The tested dose volumes : the following seven dose volumes were tested by each participant
per liquid type (0.55, 0.75, 1.6, 4.5, 5.8, 7.5, and 10.5 ml).

The types and sizes of the tested measurement tools (see table 5.1): medicina oral syringe,
and medicina ENFit™ type syringes (capacity: 1 ml, 2.5 ml, 5 ml, and 10 ml) were available
in front of the participants to choose from, along with a measurement spoon (5 ml) and
measurement cup (30 ml). The participant was able to choose any type of measurement tool
to withdraw the required dose.

Adaptors: a universal adaptor for the liquid bottles was provided to each participant.

Health Literacy: the health literacy of each participant was tested using the validated Newest

Vital Sign heath literacy tool.

5.2.6 Statistical analysis

The Shapiro-Wilk test was used to assess for normality of the data using IBM SPSS Statistics 26.

The results of this test showed that the data collected for this phase was not normally distributed.

Hence, to test for correlation between dose accuracy and the other variables (such as health literacy,

dose volume, measurement tool type, and measurement tool volume and liquid type) the Pearson

Chi-Square test was selected to provide a complete description of the association.

For all the analysis, Pearson Chi-Square Asymptotic Significance (2-sided) < 0.05 was considered

statistically significant.
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5.3 Results

Forty-six participants from five sites across the United Kingdom were recruited, and only 40 were
included in the final analysis of this phase. The other four participants were not included in the final

analysis due to missing information on the collection sheet.

Almost all approached participants agreed to take part in this study except for five participants who
refused to take part primarily due to other commitments such as returning to work or they were
unfamiliar with the liquid syringe measurement tools. Two participants withdrew from the study
upon measuring the first couple of doses; see Figure 5.1 for the recruitment process. These two
participants felt overwhelmed with measuring liquid medications and decided to withdraw from the
study; one was a young adult aged between 16 to 18 years old; and one was an adult aged above 50

years of age.

The majority of the informal caregivers were aged between 36 and 45 years old, with the youngest
participant aged 18 years old and the eldest 53 years old. Almost half of the participants (47%) scored
an adequate health literacy level, followed by a reasonable proportion (44.9%) with limited literacy
and a minority (8.1%) of the participants scored a high likelihood of limited literacy on the NVS-UK
literacy test. For data analysis and reporting purposes, health literacy levels were divided into two
categories: adequate health literacy levels, which included all participants who scored adequate
health literacy levels on the NVS-UK tool; and inadequate levels, which included participants who
scored either limited health literacy levels or a high likelihood of limited literacy levels. Descriptive

data of the forty-four participants’ characteristics are shown in Table 5.3.
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46 participants across the collaborated sites were recruited
and consented

2 participants
—— ™ withdrew from

the study

¥

44 participants underwent the health literacy assessment
and included in the study participants characteristics

4 participants
H————»| were excluded
from the data
analysis due to
missing

information

v

40 participants included in the final data analysis of phase two
of the REMEDY study

Figure 5. 1: Flow chart outlining the recruitment process of phase two REMEDY study
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Table 5. 3: Participants Characteristics of all consenting particpants including the participants that were not included

in the final analysis due to missing data

Participants Characteristics

Total% (n=)

Age (in years)
16-18
19-35
36-45

46 and above

23% (m=1)
36.4% (n=16)
54.5% (n=24)

6.8% (n=23)

Setting (City, region)

Site A- Children's Hospital (Liverpool, North West)

Site B- Children's Hospital (Birmingham, West Midlands)
Site C- Children’s Hospital (London, South East)

Site D- Children’s Hospital (London, South East)

Site E-Educational Institution (Birmingham, West Midlands)

27.3% (n=12)
27.3% (n=12)
11.4% (n =5)
25% (n=11)

9.1% (n=4)

Literacy Level *
Adequate health literacy
Possibility of limited literacy

High likelihood (50% or more) of limited literacy

41% (n=18)
50% (n=22)

9% (n=4)

Note:* For analysis purposes health literacy was divided into adequate health literacy levels and inadequate health literacy

levels; the inadequate health literacy levels included both possibility of limited literacy and high likelihood (50% or more)

of limited literacy.
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5.3.1 Dose accuracy for both syrup and solution liquids

Each participant in this phase withdrew the listed dose volumes once, so each dose volume per liquid
type has 40 repeats. When the participants were asked to withdraw the pre-set dose volumes from
the syrup (bottle A; cherry syrup), only n = 5/40 (12.5%) measured out an accurate dose of the 0.55
ml dose volume, with an average deviation from the dose of 64.29%. While just n = 3/40 (7.5%)
measured out the 0.75 ml syrup dose volume accurately, with an average deviation from the dose of
58.32%. The majority of the participants (n = 30/40 (75%)) measured out the 1.6 ml syrup dose
accurately, with an average deviation from the dose of 18.99%; and n = 27/40 (67.5%) measured out
the 4.5 ml syrup dose accurately, with an average deviation from the dose of 18.85%. For the 5.8 ml
syrup dose volume, n = 24/40 (60%) accurately measured the dose and 20.25% was the average
deviation from it. While for the 7.5 ml syrup dose volume, n = 26/40 (65%) measured the dose
required accurately, with an average deviation of 18.72%. For the 10 ml syrup dose volume, the
majority of the participants n = 30/40 (75%) measured the dose correctly, with an average deviation

of 15.23% (See Table 5.4).

When the participants were asked to measure the proposed dose-volumes of the saline solution liquid
(bottle B; normal saline), n = 28/40 (70%) of the participants accurately measured the 0.55 ml dose
volume, with an average deviation from the dose of 74.95%. While the majority n = 32/40 (80%)
measured out the 0.75 ml dose accurately, with an average deviation from the dose of 860.63%.
When the participants were asked to measure the 1.6 ml dose volume, n = 27/40 (67.5%) measured
the dose correctly, with average deviation from the dose of 16.41%; while for the 4.5 ml, n = 34/40
(85%) measured the dose accurately, with an average deviation of 8.56%. For the 5.8 ml dose, n =
32/40 (80%) of the participants measured it within the 20% cut-off point, with average deviation of
11.08%. And for both the 7.5 ml and the 10.5 ml dose volumes, n=31/40 (77.5%) and 35/40 (87.5%),
respectively, of the participants measured the dose volume accurately within the 20% cut-off point,

and with average deviation of 10.16% and 9.55% respectively (See Table 5.4).

Overall, for the cherry liquid syrup (bottle A), the smaller dose volumes (0.55 ml and 0.75 ml) were

not measured out accurately when compared to the larger dose volumes (1.6 ml, 4.5 ml, 5.8 ml, 7.5
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ml and 10.5 ml) from the same liquid type. For the smaller doses (0.55 ml and 0.75 ml), the dose
accuracy (number of participants) was higher for the solution liquid over the syrup type. That means
the percentage of the participants who measured those smaller dose volumes accurately were more
predominant with the solution type liquid. There is a significant association between dose accuracy

and dose volume (p<0.001, Pearson Chi-Square Asymptotic Significance (2-sided)).

Figure 5.2 illustrates the overall number of the participants for both liquid types who measured each

dose volume accurately within the 20% cut-off point, and the number of the participants per dose

volume who did not measure the dose accurately (more than 20% off the cut-off point).

Table 5. 4: Dose accuracy per dose volumes and per liquid type

Dose Volume Dose accuracy for Syrup (Bottle A) Dose accuracy for Solution (Bottle B)
n (%) of the participants who measured an n (%) of the participants who measured an
accurate dose (<20%) accurate dose (<20%)
0.55 ml 5 (12.5%) 28 (70%)
0.75 ml 3(7.5%) 32(80%)
1.6 ml 30 (75%) 27 (67.5%)
4.5 ml 27 (67.5%) 34 (85%)
5.8 ml 24 (60%) 32 (80%)
7.5 ml 26 (65%) 31(77.5%)
10.5 ml 30 (75%) 35 (87.5%)

Note: Total number of participants recruited and included in the final analysis of this phase were (n = 40); so
number of repeats per dose volume per liquid type was 40; total number of experiment dose was 560; Pearson
Chi-Square Asymptotic Significance (2-sided) is .000.

Furthermore, the percentage deviation from the dose for each dose volume measured was calculated
for the suspension liquid and the solution liquid. For both liquids, the average deviation for each dose

are presented in Table 5.5 mImImlmImlmlmImlmlmlmlml

Table 5. 5: Average deviation from the dose at each dose volume for each liquid type along with the largest overdose
and largest underdose done by the participants

Dose Volume Average deviation from the dose
Suspension Solution
(Bottle A) (Bottle B)

0.55 ml 64.29% 74.95%

0.75 ml 58.32% 60.63%
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1.6 ml 18.99% 16.41%
4.5 ml 18.85% 8.56%
5.8 ml 20.25% 11.08%
7.5 ml 18.72% 10.16%
10.5 ml 15.23% 9.55%

*Note: None of the participants made an overdose error, all of the participants who made an error did an
underdosing error.
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Figure 5. 2: Percentage of dose accuracy per dose volume for both liquids tested.

In order to further analyse the data and establish an association between causality factors that could
contribute to dose accuracy, the Pearson Chi-Square test was used to find a correlation between dose
accuracy and the following identifiable causality variables: 1- Liquid type, 2- Health literacy levels,

3- Tool volume and 4- Tool type.

5.3.2 Liquid type and dose accuracy

In this phase, two liquid types were tested: cherry syrup (bottle A) and normal saline solution (bottle

B). For both liquids, the majority of the participants (n = 364/560, 65%) measured the requested dose
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volume within the 20% cut-off point. However, the dose accuracy numbers were greater for the
solution liquid (bottle B) type (n= 219/280, 78.2 %) compared to the syrup liquid (Bottle A) (n =
145/280, 51.8%). Furthermore, there was a significant association P = .000 between dose accuracy
and the liquid type tested (p<<0.001, Pearson Chi-Square Asymptotic Significance (2-sided)). Table

5.6 and Figure 5.5 show the overall number of participants who accurately and inaccurately

measured the requested dose per liquid type.

Table 5. 6: Dose accuracy per liquid type

Dose accuracy Liquid Type Pearson Chi-Square
Asymptotic Significance
(2-sided)
Syrup (Bottle Solution Total
A) (Bottle B)
Not accurate >20% 135 61 196 .000
Accurate <20% 145 219 364
Total 280 280 560
80 78.21
70
60
-~ 51.79 4821
$ 50 :
-]
50
g 40
=
S
= 30
s: 21.79
20
10
0

Syrup Solution

H Dose Accurate >20% H Dose Inaccurate >20%

Figure 5. 3: Percentage of participants who accurately and non-accurately measured a dose per liquid type
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5.3.3 Health literacy levels and dose accuracy

Overall, the health literacy of 40 participants was measured and included in the analysis. Each
participant measured 7 doses from each liquid; therefore, each participant measured 14 doses, so
that’s 560 data points in total. For the participants who demonstrated adequate health literacy (n =
210 ), of the various dose volumes measured,31.90% were performed accurately (<20% of the dose-
volume). For the participants who demonstrated inadequate health literacy (n = 350), of the various
dose volumes measured, 38.86% were performed accurately (<20% of the dose volume) (See Table
5.6). The majority of the participants, n=221(39.46%), who measured the dose inaccurately scored
an inadequate health literacy levels. Overall, the Pearson Chi-Square test revealed a non-significant
correlation P = 234 between health literacy levels and dose accuracy (See Table 5.7). (Figure 5.6)

displays the number and percentage of participants per health literacy levels and dose accuracy.

Table 5. 7: Dose accuracy and health literacy levels correlation

Dose accuracy Health literacy levels (n) Pearson Chi-Square
Asymptotic Significance
(2-sided)
Adequate Inadequate Total

Not accurate >20% 67 129 196 0.234
Accurate <20% 143 221 364
Total 210 350 560

80

70 68.10 63.14

n D
[T —]

36.86
31.90

Percentage (%)
g &

—_ N
=2}

=]

Adequate Inadequate

B Not Accurate B Accurate

Figure 5. 4: Percentage of accurate and inaccurate doses as a function of health literacy levels for both liquids
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5.3.4 Dose accuracy and measurement tool volume

Another variable with a significant association with dose accuracy, shown by the Pearson Chi-Square
test P =.000, is the measurement tool’s volume or size, selected by the participants to measure the
dose volume requested. Overall, the syringe volume of 10 ml was the most preferred (chosen) by
participants for measuring doses, representing 34.1%, whereas the combination of measuring tools
(cup and a spoon; the spoon and the 1 ml syringe), were the least preferred (0.18% per each
combination). When the 1 ml measurement tool size was used, the dose volume was accurately
measured in 47% of the cases (n = 65 /139), and incorrectly measured in 53% (n = 74/139). When
the 2.5 ml syringe size was used, the dose volume was correctly measured in 66% of the cases (n =
47/71), and inaccurately measured in 34% (n = 24/71). Furthermore, when the 5 ml tool size was
selected by the participants, the majority (77% (n = 5470)) did measure the dose accurately within
the 20% cut-off point, while 23% did not measure the dose correctly with this syringe size. When
the 10 ml syringe size tool was used , the majority of the participants, accurately measured the dose
volume (69% of cases (n = 132/191)), with inaccurate measurements in 31% (n=59/191) of the cases.
Only n = 9 participants used the cup, which came in a 30 ml volume size to measure the dose volume.
The cup was associated with accuracy, as n = 6 out of 9 of the participants who selected this tool size

did measure the dose correctly.

A few of the participants (n = 80 doses measured) chose to use a combination of two measurement
tools to withdraw the requested dose, among which 25% (n = 20/80) of these participants did not
measure the dose correctly. In the majority of cases (n =43/80) where a combination of measurement
tools was chosen, a combination of 10 ml and 1 ml syringe sizes was used, followed by n= 13/80
who used both 5 ml and 1 ml syringe sizes. Furthermore, n= 6/80 used both 10 ml and 5 ml syringe
sizes to measure the dose; while n = 6/80 selected 5 ml and 2.5 ml, and n= 4/80 selected 10 ml and
2.5 ml. Only n = 4/80 used the 30 ml (cup) and 1 ml syringe size and n= 1/80 used both a spoon and
a measurement cup to measure a dose volume. (Table 5.8 and Figure 5.7) show the number of

participants per measurement tool size selected and dose accuracy.

Table 5. 8: Measurement tool volume selected by the participants and its association with dose accuracy
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Measurement Tool Dose accuracy Total Pearson Chi-Square
Volume Accurate Not Accurate Asymptotic Significance
) () (2-sided)

1 ml 65 74 139

2.5 ml 47 24 71

Sml 54 16 70

10 ml 132 59 191

.000

30 ml 6 3

5 ml and 2.5 ml 3 3 6

5mland 1 ml 12 1 13

10 ml and S ml 3 3 6

10 ml and 1 ml 35 8 43

10 ml and 2.5 ml 4 0

30 ml and 1 ml 1 2 3

Cup and Spoon 1 0 1

100.0

90.0

80.0

bl

ImL 25mL SmL 10mL 30mL SmL SmL 10mL 10mL 10mL 30mL Cup
and2.5 and1 and5 and1l and2.5 and1 and
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Figure 5. 5: Percentage of measurement tool volume selected by the participants and its association with dose accuracy

126
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 5 REMEDY-Phase Two

5.3.5 Measurement tool type and dose accuracy

This study examined two types of syringes to test for dose accuracy, the normal oral tip syringe type
(standard medicina oral syringe), referred to as “normal” syringe for the rest of this chapter, and the
ENFit™ enteral syringe type. In total there are 560 data points, as each one of the 40 participants
measured in total 14 dose volumes. Among these data points, 295/560 representing 52.7% of the
participants used a normal oral tip syringe type. Within this group, 72% of the participants, (211/295)
did measure the dose correctly within the 20% cut-off point. The ENFit™ syringe-type was chosen
by 38.03% of the total data points (n =213/560); among these where this type of syringe was selected,
54% (n = 114/213) did measure the dose correctly, while 46% of the cases (n = 99/213) did not
correctly measure the dose volume. A number of the cases n = 40 used two measurement tools from
different types of syringes (mixed two types: normal and ENFit) to measure out a requested dose,
and n = 8/40 did not measure out the dose accurately. Also, a few of the cases n = 7/12 who used a
measurement tool spoon or cup or a combination of these both measurement tools did accurately
measure the dose prepared. Finally, measurement tool type had a significant association with dose
accuracy P=.000. (Table 5.9 and Figure 5.8) show the number of participants who used each

measurement tool type and the dose accuracy per tool type. Table 5. 9: Measurement tool type and dose

accuracy
Dose accuracy Tool Type Pearson Chi-Square
Asymptotic Significance
(2-sided)
Normal ENFit Both Others** | Total
(m) () Types*(n) () ()
Not accurate >20% 84 99 8 5 196 .000

Accurate <20% 211 114 32 7 364
Total 295 213 40 12 560

Note: * This includes participants who used two different types of syringes to measure out the requested dose

volume

** This includes measurement spoon or cup or a combination of cup or spoon with other syringe types.

127
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 5 REMEDY-Phase Two
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Figure 5. 6: Measurement tool type and dose accuracy
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5.3.6 General observations of parents and young people preparing syrup

(Bottle A):

Among the 44 participants included in the study, only one (2.27%) participant shook the cherry syrup
bottle before measuring the doses. The majority of the participants did not remove extra air bubbles
from the measurement syringe before handing it to be weighed. For the syrup, participants were more
concerned to get the right dose and ignored the air bubbles. While preparing the doses, the
participants made a lot of mess in the form of spillage on the work top as well as around the
measurement tool, and this seemed to occur more with the ENFit™ syringe type. Few participants
used the adaptor that fits the bottle; it was often stated that they prefer the already fitted adaptor to
the bottle and not the one that they need to fit in, as this could lead to more mess and requires more
cleaning afterwards. A small number of the participants were not sure for what the adaptor should be
used. Due to the dark-coloured syrup, some parents struggled to read the numbers on the syringe and
estimated the dose. Many parents requested some further explanation of which part of the syringe
they need to follow for dose accuracy; for example, is it at the end of the black stopper or the tip of
it. A few were not sure whether the tip of the syringe should be included in the dose, or if they have
to leave it empty. For a 10.5 ml dose, many parents did not bother to measure the 0.5 ml and stated
that they would do the same at home for their children. It was found that 11.4% (n = 5/44) of the
parents said that they prefer the ENFit™ type syringe to the normal one. Some parents expressed

their concern in regards to the bottles themselves, stating as they might find them difficult to open.
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0.5

P7: The participant withdrew the | P13: The participant withdrew | P15: The participant
following volumes to prepare the | the following volumes to prepare | used the cup to prepare
10.5 ml dose using both 10 ml and | the 10.5 ml dose using both 10 | the 10.5 ml dose. The
1 ml syringes. (a lot of bubblesin | ml and 5 ml syringes. | participant guessed the

the syringe) (Overdosing error) dose. (Inaccurate dose)

Figure 5. 7: Sample pictures of the participants measurements for Cherry Syrup.
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5.3.7 General observations of parents and young people preparing

solutions (Bottle B):

During the preparation of the solution doses, an issue relating to the colour occurred. On multiple

occasions, participants thought that they had withdrawn a certain dose amount; however, in fact,

there was nothing in the syringe. While measuring the solution, participants concentrated more on

removing air bubbles trapped in the syringes. Nevertheless, 33/40 of participants did not remove air

bubbles, especially when preparing the bigger volumes (4.5 ml, 5.8ml, 7.5 ml and 10.5ml). It was

clearly observed that many small air bubbles were found at the base of the normal syringe type.

Participants were cleaner and less messy during the preparation of normal saline doses as opposed to

the syrup.

g;-lutnu*“-null-l 3133

P13: The participant was
confused with the decimal and
thought that 0.5 ml is 5 ml
(overdosing error)

P15: there was a lot of
bubbles at the base of the
syringe.

P27: the participant was
withdrawing 4.5 ml using
both syringes, but due to the
clear colour, the participant
did not notice that they have
not withdrawn any liquid.
(Inaccurate dose)

Figure 5. 8: Sample pictures of the participants measurement for normal saline

131

D.D. Dahmash, PhD Thesis, Aston University 2021




Chapter 5 REMEDY-Phase Two

5.3.8 Suggestions made by the participants regarding improving dose
accuracy or issues raised based on observation of participants drawing up

the volume

Overall, during the observational sessions, many queries were raised by the participants that are
worth highlighting, and there are some practices that need attention from healthcare professionals
and policy and guidance makers. These potential points could further improve medication
administration among children and young people at home and provide further guidance and
confidence to parents while administering medication to their children at home. These are
suggestions related to the type of counselling provided by a healthcare professional to patients or
parents or carers with regards to: liquid medications, syringes and how to use them correctly; the

liquid medication itself and the bottles that they are supplied in; and guidance leaflets for parents.

5.3.8.1 Counselling and guidance

Parents need more guidance and tips on removing air bubbles from a measurement syringe and a
reminder by a healthcare professional about the importance of removing these bubbles. When an
adaptor was supplied with the syringe that was not already integrated into the bottle, the participant
often preferred not to use it and said they usually dip the syringe in the bottle leading to a lot of
excess liquid around the syringe that is being administered to the child. Potential guidance to those
parents is needed on how to prepare the dose without using an adaptor as well as reminding them to

clean the outer part of the syringe before administering the dose.

5.3.8.2 Liquid medication and the supplied bottles

There were issues related to the colour of the liquid medication. When the cherry syrup was used,
participants complained about its dark colour and how it was hard for them to read the syringe
numbers. Most of them did not remove the air bubbles from the syringe, which could be a potential
risk or making a dosing error. Moreover, when normal saline was used, the clear colour solution

made parents believe that they had withdrawn the liquid from the bottle, but in fact, they had not.

132
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 5 REMEDY-Phase Two

Therefore, participants suggested a clear yet lightly tinted liquid medication, which would be ideal

for them to be confident when preparing a liquid medication dose.

5.3.8.3 Syringes

It was noticed that throughout the observational sessions that parents and young children did not
know how to use the syringes correctly; a lot of uncertainties and questions were raised by the
measurement process. For example, should the tip of the plunger be at the dose number or the base
of the plunger? Should the tip of the syringe be filled with the liquid or empty when measuring the

dose?

For the normal 5 ml syringe type, parents found it difficult to estimate the dose when asked to draw
up a fraction of a dose, as decimals were not marked between the numbers. For Sml ENFit™, if the
participant was not using an adaptor, it was difficult to see the tip of the plunger, especially with the
darker colour liquid. For the 10 ml size syringe, parents preferred the marking on the ENFit™ type
syringe compared to the normal type. However, in general, the normal type syringes were marked

clearly.

5.4 Discussion

To our knowledge, this study is the first to assess parents and young people for dose accuracy when
measuring two types of liquids using various dosing devices in England. Our findings are that dose
accuracy is not associated with health literacy levels, and liquid type, as well as measurement tool
type and size. Dosing errors are alarming in regards to toxicity and suboptimal treatment or treatment
failure (Kaushal et al., 2007;Winnick et al., 2005). Children in particular impose various challenges
when it comes to medication administration; and are more vulnerable to adverse effects due to their
size, and the complexity of their dosage regimen (a calculation is needed based on their age, body
weight, and surface area etc.), resulting in more than 70,000 emergency department visits annually

(Aseeri, 2013;Committee on Drugs, 2015)
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In this study, 35% of the participants made a dosing error that is beyond 20% of the recommended
dose; this finding is consistent with a previous study, where 41% of the parents gave a lower dose of

acetaminophen, while 12% delivered an overdose to their children (Goldman and Scolnik, 2004).

Overall, dose accuracy was prevalent with the solution liquid type (78.21%, n=219/280) over the
syrup liquid (51.8%, n=145/280); however, the number of participants who accurately measured the
dose at each dose volume varied between the two liquid types tested. For the syrup, the majority of
the participants did not measure the lower dose volumes correctly (0.55 ml (12.5%) and 0.75 ml
(7.5%)), when compared to the solution liquid type at the same dose volumes (0.55 ml (70%) and
0.75 ml (80%)). The findings reported by Peacock and colleagues (2010) revealed that dosing errors
with suspensions are higher when compared to solution, even after patient education (Peacock et al.,
2010). Also, dosing errors are correlated with the viscosity of the dosage form. However, this effect
is more profound when small volumes are measured, as a slight change in the volume of the syrup
resulted in higher deviation from the target when compared to the solution as the density of the syrup
is higher. This was not noted at higher volumes. At higher volumes, there was no difference in
accuracy. Accuracy was improved across the rest of the proposed sets of dose volumes (1.6 ml, 4.5
ml, 5.8 ml, 7.5 ml, and 10.5 ml). For the solution liquid, the highest number of accurate dose
measurement per dose volume was with 10.5 ml (87%). While 75% and 67.5% (syrup vs. solution)
of the participants measured the 1.6 ml dose correctly across the two types of the liquids. The data
in this study showed a significant association between tool size and dose accuracy. 71 participants
choose the 2.5 ml syringe to measure a certain dose volume, and 47 measured the dose correctly with
this tool size. This tool size (2.5 ml) was used to measure the 1.6 ml dose volume by 57 participants
across both liquid types, among which 43 participants measured the dose correctly. Hence, the
percentage of dose accuracy at this dose volume (1.6 ml) is high across the two liquids. For the 5.8
ml dose volume, 56 participants used the 10 ml syringe size to measure the dose for both liquids;40
measured the dose correctly with this tool size, which could be the reason behind the inaccuracy.
Matching the dosing tool to the prescribed dose volume is a promising strategy that could potentially
help reduce paediatric-dosing errors by parents (Shonna Yin et al., 2016;Yin et al., 2011;Torres et

al., 2018). While more participants measured an accurate dose with the solution liquid, especially at
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the lower dose volumes, over the syrup liquid, this varied across the dose volumes. This could be
due to the colour of the syrup liquid used in this study. The cherry syrup liquid was very dark in
colour, which made it a bit difficult for the participants to see the numbers that are inked in black on
the measurement tool used, and in some cases the participants estimated the dose volume. In addition
to that, a further disadvantage that may be seen with suspension liquid types is sedimentation, which
could lead to further dosing inaccuracy if it is not shaken before use. Measurement tool volume has
been associated with dose accuracy (McMahon et al., 1997;GrieBmann et al., 2007). Dose accuracy
for the solution liquid type was more accurate at the lower dose volumes when compared to the

higher dose volume.

The measurement tools’ size in our study was associated with dose accuracy; however, matching the
right dosing tool size with the prescribed dose volume is crucial for dose accuracy as described above
by previous studies. This has been further investigated by Arenas-Lopez and her colleagues (2017)
in an in vitro study looking at potential recommendations to reduce administration errors in dose
volumes less than 5 ml. The study recommended using syringe sizes that are similar to the dose
volumes (Arenas-Lopez et al., 2017). Some of the participants chose to use two measurement tools
to measure out the required dose. In these cases, the majority of the participants measured accurate
dose, as they choose a closely matched tool size to the dose volume. However, using a combination
of tools can pose some potential problems, such as greater loss during transfer or quantity left in the

measurement tool, hence, a potential build-up of error.

When cups were used to measure out a dose volume, the majority of the participants measured the
dose accurately, although this is inconsistent and not expected to previous studies where errors by
parents were documented with measurement cups (Harris et al., 2017;Shonna Yin et al., 2016). The
studies related this error to some confusion about the teaspoon versus tablespoon instructions
provided to their participants, and the assumption that the cup is the full dose, which is not the case
in this study (Yin et al., 2010). Participants were provided with ml units for the dose volume and the
measurement cup had ml measurement units, hence, there was no confusion, and this reduced errors.
Furthermore, only 9 (1.6%) participants used the cup in this study as their measurement tool of
choice, which is a low number to draw conclusions from, and was used to measure larger dose

135
D.D. Dahmash, PhD Thesis, Aston University 2021



Chapter 5 REMEDY-Phase Two

volume. However, these findings are consistent with a previous study conducted in the USA

(Williams et al., 2019).

This study highlighted that there is no association between dose accuracy and health literacy levels
of the participants. However, previous studies that have been conducted in the USA identified that
parents’ health literacy levels are significantly associated with dose accuracy (Harris et al.,
2017;Samuels-Kalow et al., 2013). Although our study did not show any association of health literacy
and dose accuracy, future studies looking at this aspect at a larger scale and perhaps with the ability
to investigate further characteristics of the participants (i.e. socio-demographic data and, more
importantly, medical history (what condition is being treated, is it chronic or acute, extent and level

of experience with measuring/administering medication)) is needed here in the UK

In this study, two types of measurement syringes were tested: the oral syringe and the ENFit™ oral
syringe type. Dose accuracy was more significant with the normal oral syringe type in comparison
to the ENFit™ syringe. This is a key finding in this study as the ENFit™ type syringe is the syringe
of choice that is dispensed with a liquid medication in the UK. This finding is consistent with
previous data, where higher rates of dose inaccuracy were seen with the ENFit™ low dose enteral
syringes, especially for higher risk medication (O'Mara, 2020). Such inaccuracy is possibly due to
the design of the ENFit™ device. A recent study in 2020 reported that, for effective use of ENFit™,
an adaptor needs to be used to accurately measure and administer liquid oral medication using such
syringes, which can be challenging and possibly lead to dosing errors (Walsh et al., 2020). This could
explain the dosing errors encountered with the ENFit ™syringe, as none of the participants used the

adaptors provided with the ENFit™ syringe type in this study.

From the perspective of the parents and young people involved in the study, the need for further
personalised counselling was documented, particularly on how to accurately measure a liquid
medication. In addition, tailored tips and recommendations are needed depending on the prescribed
dose, tool and the parents’ and young people’s needs. This might include provision of the dose by a
health care professional, and then the parent or the patients prepare a dose in front of the health care

professional with the advanced (detailed) counselling to ensure dose accuracy. This has been
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previously associated with decreased errors (Yin et al., 2014a;McMahon et al., 1997) (Yin et al.,
2010). In addition, providing a pictographic dosing diagram as part of the written instructions to

parents could be helpful for parents to achieve dose accuracy (Yin et al., 2011).

The implication of the findings of this study have been initially shared among the NHS sites
collaborators, to discuss potential practical recommendations to improve medication administration
among children and young people. It was agreed that further, larger scale studies are needed, and in
order to achieve that a NIHR patient benefit grant to be submitted. Furthermore, one study site has
already implemented a station on a cardiovascular ward where parents could practice liquid
withdrawal and ask for health care professional support and confirmation about the volume
withdrawn. This to help parents feel confident while administering the medication at home and allow
the parent to ask question based on their child case and seek for professional advice if need prior to

discharge.

There are limitations to our results. The assessment of dosing was performed as part of a hypothetical
scenario and may not reflect the ability of parents and young people to administer a liquid medication
dose at home. In addition, our results may not be generalisable to other countries. This study was
conducted at five sites across England, where results for each site varied depending on the
sociodemographic population as well as the health services provided to support parents and patient
medication administration at home. Finally, our health literacy assessment relied on participant
comprehension of written health information and dismissed other health literacy skills such as verbal
comprehension. Therefore, future studies are recommended where a larger sample size is recruited,
in addition to gathering more information about the socio-demographic characteristics of the parents
and children (parent’s level of education, number of children, if the child has an acute or chronic
illness and name of medication administered). Furthermore, testing parents while administering the
medication to their children in real time, preferably in a home setting, as well as observing young
people preparing and taking their own medication at home are recommended. This will further enrich
our understanding of medication administration challenges and issues at home among this age group,

per illness per medication.
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5.5 Conclusion

The findings of this study demonstrated that parents and young people in England encounter issues
in regards to preparing liquid medication at home. These errors vary across different liquid types
(syrup vs solution). Regarding dose accuracy and its association with health literacy, our findings
suggested that there was no association within the sample recruited. Further, larger scaled studies are
needed to investigate the co relation between health literacy and dose accuracy. Overall, the study
findings showed that there is a significant association between dose accuracy and measurement tool
size, type and the dose volume measured. The results have a significant public and policy
implications. Providing a closely matched measurement tool to the prescribed dose is one strategy
that could reduce underdosing errors. In addition, demonstrating the dose in front of the parent or the
young person could also help in reducing issues of medication administration at home, along with
the verbal counselling. On a pharmaceutical level, there is a need to design a standardised

measurement tool for each liquid medication that is simple to use by parents and young people.

Future research in this area at a national level is required, recruiting a larger sample size to enrich
further the understanding of paediatric medication administration challenges among parents and

children at home, per medical condition, per age group in England.
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6.1 Overall aim of the thesis and how it’s been answered

Due to the lack of data from the literature in regards to medication administration challenges among
children and young people at home in the UK, the need for this project was highlighted. The project
aimed at exploring the issue and reporting all published data. It was carried out by conducting an
extensive systematic review, accompanied with an online survey targeting healthcare professionals,
specifically pharmacists and pharmacy-related staff. Interviews targeting parents and young people
followed. Finally, an observational session to assess parents’ and young people’s dose accuracy with
liquid medications was conducted. Overall findings from the review, survey, and the interviews
helped provide recommendations for an intervention to reduce medication administration errors in

children and young people here in the UK.

The project provided an answer as to whether there is an issue regarding medication administration
at home among children and young people. This question has been thoroughly examined in the past
three years to highlight the challenges that could be used as a baseline to tackle the problem. The
results presented in this thesis will help establish some areas to work on regarding medication
administration problems and challenges at home among children aged 0 to 18 years old in the United
Kingdom. The findings from each study emphasised the importance of collaborative work across the
involved stakeholders: parents, patients, healthcare professionals, and the pharmaceutical industry

and policymakers, to improve medication care at home.

The following sections will provide the reader with an overall summary which includes the aim,

objective and the main findings of each project conducted during the last three years.

6.1.1 Chapter 2 the systematic review

6.1.1.1 Aims and objective of the systematic review

The systematic review aimed to identify English studies that highlighted medication administration
problems experienced by parents and children; as well as identifying risk factors that contribute to

the issue, such as the health literacy of the parents.

6.1.1.2 Main findings of the systematic review
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From the review analysis, three themes were identified:

Theme 1: Types and causes of medication errors among paediatrics in an outpatient setting

Theme 2: Factors related to patients or caregivers and medication errors

Theme 3: Potential strategies that can help in reducing medication administration errors occurring

among paediatrics in an outpatient setting

The key findings from the review:

= The review indicated that dosing errors (both underdosing and overdosing errors) are among the
most common medication errors made by parents. The magnitude and frequency of dosing errors
made by parents were influenced by measurement tools such as kitchen spoons, measurement
cups used and the dose volume. Also, the labels and units of the prescribed medication were
contributing factors for dosing errors. Finally, the type of instructions provided to parents on how
to administer medication at home were considered. The review highlighted from the identified
studies that using pictogram instruction as part of consultation could potentially reduce dosing
eITors.

= Parents’ and caregivers’ health literacy influence dose accuracy. The review highlighted that
parents and caregivers with adequate or marginal health literacy were more likely to use a non-
standardised dosing instrument and lacked the knowledge of weight-based dosing for children
when compared with adults. There is an association between health literacy and measurement
tool preference. Parents with limited health literacy reported that dosing cups were the tool of
choice most of the time.

= Comprehension and recall of instructions in relation to parent’s sociodemographic and its effect
on dose accuracy. The use of simple language and pictogram instructions was associated with
fewer errors of knowledge of dose frequency and dose accuracy.

= One of the potential ways to reduce dosing errors by parents is to show them how to prepare the
dose along with verbal instructions. The review also highlighted the need for intensive teaching,

training and coaching programmes to accommodate different parental health literacy levels.
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= Finally, matching the measurement tool with the prescribed dose volume and moving towards
more simplified numerical markings on the tool such as millilitre- only units could potentially

help reduce paediatric-dosing errors.

From the initial literature review, the data was clear in that medication administration is amongst the
common issues in regards to medication errors, and these vary across the countries. No clear
information was found in regards to the nature of these problems in the UK. To fulfil the gap and
increase our understanding of medication administration issues among children and young people at
home in the UK, a series of research methodologies was conducted to examine and identify potential
issues. This was performed through reviewing previous literature and surveying pharmacy
professionals to understand their perceptive and recommendations on this issue based on their
experience. As well as interviewing parents and young patients, to highlight the real challenges they
encounter on a daily basis at home, parents and young people were observed preparing a pre-set of
liquids to quantify the findings further and extrapolate the problems. The systematic review looked
at medication administration issues among children and identified the causality factors for these
errors. The review results showed that medication administration issues are a global issue, and to
optimise medication further research is needed to address these issues from the parents’ and patients’
perspectives. Consultation time between parents and healthcare professionals is a key contribution
to optimising treatment at home. The sociodemographic characteristics of parents and patients such
as health literacy and language were identified as key factors to incorporate while designing future
interventions aiming at reducing medication administration issues at home among children and
young people. In addition, the systematic review findings helped with the methodological design of

the (REMEDY) study.

6.1.2 Chapter 3 The NPPG survey- a survey with pharmacy team members

6.1.2.1 Aims and objectives of the NPPG survey

The survey aimed to ascertain the current challenges and obstacles that patients, parents or caregivers
face during medication administration in children and young people aged between 0 to 18 years old

outside a clinical setting from a healthcare professional’s perspective in particular pharmacists.
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6.1.2.2 Main findings of the NPPG survey

The sample recruited was from different geographical areas in the UK as well as outside the UK.
Therefore, it gave an insightful perspective from healthcare professionals into the concerns and

challenges that parents experience while administering medication.

Theme 1: Pharmacy professionals’ concerns and expectations regarding medication administration

carried out by parents for children at home

Theme 2: Pharmacy professionals’ recommendations to support parents while administering

medication to their children

Key findings from the survey:

= Dosage form preference among this age group: the respondents expressed that liquid dosage
forms are most often used for various reasons (preference by the patient or the staff, easy to
administer, tolerability and dose precision purposes); injections are also often used especially
in critical care areas or acute treatment.

= Measurement tool that is the most commonly used: the respondents indicated that oral
syringes are the common tool dispensed because they make it easy to measure the dose
accurately and helpful with smaller children in preventing spillage. They are available in
different volume sizes.

= From the pharmacy team’s perspective, the parents are considered primarily responsible for
ensuring that the child is receiving all of their medication. When the child's age is
appropriate, parents should discuss with the child the medication administration process.

= The most extremely challenging age group to administer medication to among children is
neonatal (0 to 28 days), and that is due to the lack of suitable formulations, medication
volume and insufficient information to support the medication choice.

= The respondents provided a list of concerns, which varied between age groups. Concerns
were related to formulations, dose availability, taste, the suitability of the preparation, the

ability of parents and caregivers to administer the dose correctly and not to be confused
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between the volume that needs to be administered and the strength of the medication and
compliance.

= Pharmacy professionals’ indicated that counselling time is a key factor that could help
parents’ understand how to administer medication correctly. In addition to that, training and
educational materials for patients and parents are a priority.

= From the respondents’ clinical experience, they have listed the main challenges that parents
face with medication administration to their children. Among these challenges are the ability
of the parents to understand a complex regimen and administration information provided to
them; as well as making sure that the child is taking the medication, especially if it has

unpleasant taste.

The NPPG survey was a pilot study to help investigate the problem from a health care professional’s
perspective. The registered pharmacists in this group gave an overall idea based on their experience
and practice here in the UK and provided recommendations and strategies on how paediatric
medication administration could be optimised at home. This survey's findings showed that

counselling and educational tools are essential to improve medication administration at home.

6.1.3 Chapter 4 Interviews with parents and young people-REMEDY

phase one

6.1.3.1 Aims of REMEDY phase one

This study aimed at identifying via interviews the specific problems and challenges of medication
administration that occur among children and young people at home, from a parent’s or patient’s

perspective.

6.1.3.2 Main findings of REMEDY phase one

= Three main themes were identified from the interviews, and the overall key findings from

these themes are summarised below.
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There were problems that are related to the medication itself, which is associated with patient
preference and the child’s health issue. Parents expressed that they struggle to administer
tablet medications, and that this problem was not only experienced with small children but
also with younger people aged 15 and 16 years old.

The taste of the medication is something that parents struggle with, and they need to use a
lot of persuasion techniques with their children to administer an unpleasant medication.
Antibiotics are among the problematic medications to administer, as reported by the
interviewed parents.

Tablet crushing is another challenging issue to parents as it’s inconvenient and time-
consuming, mostly if it’s done more than once a day. Parents expressed that more detailed
instructions and information is needed on how to crush a tablet.

Insufficient, unclear, or inconsistent medication administration instructions was a commonly
reported issue by the parents.

Parents rely on doctor’s instructions when they administer the medication at home.

Parents made some recommendations to help them be more confident while administering
the medication at home to their children. Among these proposals is improving the
instructions provided with the medication, and providing techniques on how to mask the

taste of unpleasant medications.

In the final mixed-method two-phase study, parents and young people were recruited to discuss their

current medication administration challenges. The interviews were done at five sites across England.

The results from the interviews suggested that when it comes to medications, there is a need for

engaging parents and patients in the decision of choosing the optimal medication formulation, as well

as a need to optimise counselling strategies between parents and healthcare professionals. They also

provide us with the key medication administration challenges that are divided into medication-related

problems, instruction-related problems, and health issues’ problems.

6.1.4 Chapter 5 Observational sessions with parents and young people-

REMEDY phase two
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Finally, the observation sessions provided a clear demonstration of liquid medication administration
problems among parents of children aged 0 to 18 years old and young people in the England. This
phase resulted in future recommendations related to counselling, medication formulations and

measurement tools.

Although the aim of the studies was to identify medication administration problems among children
and young people in light of health literacy, and has been fulfilled across all the studies; however,
the (REMEDY) study in particular showed there was a clear association between health literacy and

medication administration problems.

6.1.4.1 Aims of REMEDY phase two

6.1.4.2 Main findings of REMEDY phase two

= Dosing accuracy was an issue when parents were asked to measure both syrup and solution
liquids.

= Dose accuracy was associated with the liquid type tested, more dosing errors were seen with
syrup compared to solutions.

= Health literacy was not associated with dose accuracy.

= Measurement tool size and type are associated with dose accuracy, and it varied from syrup

liquid type to a solution liquid type and from one volume dose to another.

This second phase was designed to assess the dose accuracy of some of the UK’s parents and young
people and whether there is an association with health literacy and measurement tools. In addition,
it was used to determine the risk factors that may affect parents’ and young people’s dosing ability,
and give a better understanding of the nature of these dosing problems and challenges occurring at

home outside a clinical setting.

In conclusion, medication administration issues among children and young people do exist, and this
project has proved that it’s also an issue here in the UK. Future studies are still needed to enrich our

understanding of these problems, as well as to establish data that could use to influence policymakers
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and stakeholder to implement the suggestions and techniques found from this project as well as from

future work.

Overall, this project identified the main medication administration challenges among children and
young people that have been addressed globally. They were pinpointed this through the conducted
systematic review, which resulted in highlighting that there is no reported information on what are
the challenges in the UK ,as well as the need to shed light into medication administration challenges
among young people aged 16 to 18 years old. The survey results gave an insight into the pharmacy
professional’s perspective of this issue. This project answered whether a current problem exists in
the England and provided a base for future research in this area were parents and young people are

involved.

6.2 Future recommendations for potential research in this area

The study highlighted that issues in regards to medication administration at home exist and they vary
in nature. From the conducted studies in this project, findings suggested some future
recommendations and practical areas that could be focused on for either future research purposes to
enrich understanding on the issues, or to test its applicability in both community pharmacies and
hospitals. One of these recommendations includes counselling, as it was evidenced that parents
struggle with instructions, which leads them to administer the medication to the child at home
inaccurately. Previous studies, as well as this study, showed the importance of demonstrating the
dose for the parent or the child. This includes showing how to prepare the dose intended for the child,
and could also include: how to crush a tablet; emphasising the need to shake liquid suspensions
(syrup) before use; how to use the measurement tool dispensed with the medication; what to do in
the case of a dose being spat out; and other specific challenges to the particular parent. Training
parents /caregiver as well as young people specifically who are on a chronic medication is a crucial
initial step. Based on the quantitative and qualitative phases, one-to- one training in particular
caregivers or young people demonstrating the preparation of the liquid medication to a HCP would
be recommended. This will help to cover specific concerns and questions raised by caregivers or

young person in regards to medication administration. Also will help the HCP to be able to counsel
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the parents and young people based on their health literacy levels. The training process could be done
by a healthcare professional on site (e.g. a nurse or a pharmacists) before discharge; to ensure that
dose accuracy is achieved, as well as, any questions and concerns by the young person or their
families are answered. The initial alarming results of liquid medication dose inaccuracy was shared
by DD to one of the collaborator sites, along with potential solution to this problem such as dose
demonstrating. Upon the advice, the site allocated a training station on the cardiology word; the
station included syringes and water in a medication bottle to mimic the real experience of preparing
a liquid medication at home. The parent or the caregiver will practice withdrawing the amount of
liquid that has been prescribed to their child whenever they are free, and demonstrate it in front of a
nurse or other available healthcare professional on the word. This practice was a success and parents
and caregivers were confident to administer the medication at home. This could be a potential focal
point for research to assess its applicability in a real setting and in a wider scale. Further research
focusing at specific challenges for younger people aged between 16 to 18 years old, including
participants on chronic medication and complex regimens; for example, adherence to their

medication and medication administration management at home.

The research team is planning to apply for NIHR grant (patient benefit related research category) to
further investigate the problem of medication administration among children and young people at

home.

The results from the studies could be used as a guidance for any potential study looking at medication
administration problems at a home setting among children and young people outside England, e.g.
internationally or worldwide. There might be a slight variations in the findings from one setting to
another due to certain practice regulations and services implemented in each setting, for example the
level of support provided for parent and child to assist them with medication administration at home

from healthcare professionals/signposted information sources.

Recommendation for future studies and research would be that researchers in medicines for children
as well as the pharmaceutical companies that produce medications for use in the paediatric population

would benefit from input from parents, caregivers and young patients to see if the formulations and
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dosage forms could be manufactured to be user friendly and minimise potential problems at an earlier
stage before a product is manufactured. In terms of healthcare professionals, the awareness of
medication problems with medicines administration at home would need to be raised, as well as
service development projects that would look at how to improve medication use at home for children

taking medicines at home and how best to support parents administering medicines to their child.
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1+ Bummary of the Bluty

T sfudy aimn o serveying o spiecial inleresd group calied the Neosalal and Paedialric Pharmachils Group INPPG) abaul the main aaues and challanpes
toncerning medication adirstafon b chiddran aged 0:16 years oid, This groep consists of UK registered pasdiatric phamacety, pharmacy iechnicsns,
dsparmers and ether pharmacy stall who Save chasan b join tis [grous - lor nabseking, raining opgarunfes 38 well au tharisg best praclice and lurthering
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commos sdrnlstration emon baing o 10 fld everdose smor (Ghaleh, Barser ot al. 2004). Alio, ot of childesn & net e thelr medicines as prescriied, This
survey wil ash pharmacy wiall whe boak aftar ciildoen m bospilals aboul Sane s, An enline questonnaine using Bristol Oniing Bunvey® (BOS], wil b= sent
1o members ol HPPG. The questionars will be s as o lnk vl amad 1o the NPPG secretary sad the secretary will eireulaie i b (hal sembers o s stapges.
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mportan! groeps losking alter chidien
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important groups looking after children,

2-Purpose and design

The purpose of this study is 1o identify the issues regarding medication administration to children and young adults aged 0-18 years old. Ultmately this will help
the research team identify changes in the future that may reduce medication administradion problems for children.An anline questionnaire will be gensrated
using Bristol Online Survey® (BOS), The questionnaire will be sent to members of Neonatal and Paediatric Pharmacists Group (NPPG), NPPG |s the only UK
group that comsists of pharmacisls, pharmacy lechiiclans, dispensers and other pharmacy related sialf that work with the paedialrie population. Upan oblsining
ethical appraval for fhe study the researcher will contact the NPPG professional secrefary. They will act as a conduit for NPPG approval and to distribute the
survay 1o their membership, Initially 10 members will be selected randomly for piloting the survey and then after any modifications, to the entire group. The
database is owned and managed by NPPG who adhere to GOPR reguiations. Participants (NPPG membars] will be senk a link that contains a consent fosm along
with the Participant Information Leaflet to inform their choice as bo whether to take part in the study, or not. Upon clicking the yes button at the end of reading
the first two pages of the attached Bnk that includes -both Parbeipant Information Leaflet and the consent form.aftersard the participant can access the survey. I
the participant didn't click the yes butbon the participant wont be able 1o sccess the survey nor participant in the study, The bink of the survey which include:
Participant Infarmation Lealled, eansend farm and the sirvey questions will be cireulated 1o the MPPG member by the (NPPG) secrelory, A reminder amall will be
senl oul o all respondens on week 2+ afler the initial email was sent. The survey will include both open and close questions. For data analysis, M8-Excel 2010 @
and Statistical Package for the Social Boience 739 will be used,

1= Recruitment

The reason fos recruiting mombers of the NPPG is because ils a professional group, consists of pharmacists, pharmacy technicians, drspensers and other
pharmacy related professional stalf that provide healthcare fo chikdren, The Research Team have experience of working with this group - Huynh C, Jani Y, Waong
|, Dewchand B. Tomlin 5. What is the current pracbice of medicines reconciliation in children nationally in the UK? International Journal of Pharmacy Practice.
2013210265,

Mesmbership recruitment (s friher detaibed on ihe NPPG wehaite linked here:
3 ki

1- Inclusion [ exclusion
Oty members of (he NFPG will b inviled bo be part of ke study - all ane pharmacy professionals.

4- Consend and Parlicipant information Leallet

A& consent form and Participant Infarmation Leaflat will be part of the circulated survey, The participants will recaive an email by the NPPG secrotary-he email
will inchude a link, Upan clicking on the link, the Infarmation Participant Leaflet will appear on the first page followed by tha consant form, by clicking an the yes
buttan the participant can gain access o the survoy and join the study, The participants can exist the survay at anytime they wish,

G- Rinks addressed

Risks are considered to be very low. Risk to participants (NPPG members| may include stress related to completing a survey and recalling poor or concerning
Imcidents relating to children taking medicines. Howewer, all members of NPPG are healthcare professionals working with, or on behalf, of chédren. The survey
will take approximately 10 minutes to complele ondine.
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Frsdes, are consicered o ba wery bow, Risk bo participants (NFRG members) may Include stress related 1o completisg  survey and recallisg peor o conceming
Imchdenés relating b children aking medicises. Howeves, all members of NPPG are healihcare professenals warking wifh, or on behalf, of chilsren, The survey
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Thoare is pokeniial eiah fn the opeormunity o disclose peronal infarmation. b oo previous study with KPP thes did nof eceur, Parscipants will be adviss b not
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Thare are o identified fnancial risks.
Nale: the aftached whady protocol includs e invilasion emals imendsd for the secnetory and the parscipants in adeilio (o Be remmder emal sample. Please

fefer b the appandiaes ol the pretocel,
\Link & Sumeonting Pagers 1t FOF it
| duipgation of dibs vl (ol
[+ Upleiad
| ity _protoged_v.4.pel
(o2 Lacair o et ool o a et L o ity ot o e B ok o ach ot
Thee studhy b an ankne sureny, the particgast wil b antwring a shorl 10 minules anbne survey upon consening b2 be part of the study,
|F'|wm|l
b Subsptancas i be mminalered {§ substancs is anyting oler s ool food - chamecal conatitusnts of food sufy, ahanal and viriation of e del shoukd be nciude]
ot o vl ol of oty whould be i pocilind:
ot appheabls
bt 'umnmmmmwnummmuumnnmummw

I Yis i e 8 copy of the cartieats | POF el
B3 -Upload o fie upheaded

Pyehohghal st
v} 'lmmummmmmmm:mmmﬂw L
mjﬁmmiiuﬂfm‘ format!
C3b-Upload Mo file uploaded
'3  Pathclogicsl sstsmint
B Cesiomarss. {5y ‘0 be compEtes when projest ot cussEoraes| whic i e figes of quastiona requenng Efies Comies sporvl e
Cociteiras {11 n e efhicn comnmiten iuiceines ] indicate f P quesionnans s el ot besn dosiopad
[t as been devalopect pagss see amachment. The firsf coupie pages of the sureey contans both he Faricipant information Lasfed and the Consent fom, The
sarvey 5 desigred in 2 way thal pardcipants cast access e survey questions f they dih't read and Scked the | YES) bettam, By clhcking the YES betiom te
partcipant conganted i be part of the sfudy and Me sarvey questions il appesr
P afack OAE comy offhe qrasiomars
00d-Upioad .zt ol Bw sy conaies both pardcipant infomaton laflei and sonoent fom o
[ Dz - Chaervalon andir Reoorsing of Peoce:
Nt ipplcabis
o ety ey (rocetann deagne o e chabengng physcal o pRycroogeal | nchidieg iy shscal siesar
Mot spphcable
111 iy ey e npacean! b Pt
Nt ippicable
b Femwn mwoives human b 2oes §oome it he Himen Tiswe A HTH]? 1 jes peas udilhlﬁ#ﬂ Inchenisal for fhe FTR, comendly | badey o
ey b ac L
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] Marmbar ol Parkcipants

30 imitially a3 plo ghase then the whale groo il be Invited to complale (he survey
D& G whal i apars will pacpans 2o sod?

e eearth
D4 Crlariz iy ssesion of pericqemts
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Appendix C: Online survey distributed to the NPPG members.

A Survey of Members of the Neonatal
and Paediatric Pharmacists Group
concerning Medication Administration
Issues to Children and Young Adults
Aged 0-18 Years Old (NPPG Study)

Participant Information Leaflet(Version: 1.0 28th of June
2018)

Purpose of the study

Medication administration errors for children occur frequently. The most commaon
administration error being a 10 fold overdose emor reported by Ghaleb, Barber et al.
2006. In addition, it has been reported that many children do not take their medicines as
prescribed. Hence, further work to determine the incidence and causes of administration
errors in children and young adults from a healthcare professional perspective is needed,
as well as exploring the best interventions to reduce medication administration errors.

In this study, a short survey was developed to ask pharmacy staff who look after children
in hospitals about these issues. To our knowledge there are no published studies
regarding the opinions of healthcare professionals concerning medication administration
issues among children and young adults aged 0-18 years old.

What do we need form you?

Today, we are inviting you to participant in an online survey that aim at: identifying and
exploring issues encountered by pharmacy healthcare professionals regarding
medication administration to children and young adults aged 0-18 years old. We would
hope that with your participation and contributions to this study, you could help us find
possibie answers to problems that children or parents/caregivers face while taking/giving
a medication.

If you decide to participate, please complete a short online survey by clicking yes button
1/15
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in the next page. The survey should not take more 10 minutes to complete. Participation
is confidential, this study has been reviewed and received a favourable opinion from the
School of Life and Health Sciences Ethics Committee at Aston University.

How will the information be used?

Results will be considered and any important findings will be made know to NPPG and
other important groups looking after children.

Participants who participated in the study will not be identified in any reports and their
details will remain anonymous.

Contact for further information

If you have any concems about the way in which this study has been conducted you
should contact the Director of Governance, John Walter, on |.g.walteri@aston.ac.uk or
telephone 0121 204 4869,

If you need any further information or query about the study or would like to share any
other information or idea, you can contact the chief investigator of the study at 0121-204-
3941 or email the lead investigator on dahmashd@aston.ac.uk.

Again, thank you very much for your co-operation and contribution,
Many thanks and regards,

Research team

2115
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Consent Form

Consent Form for Participating In the Online Survey Titled

A Survey of Members of the Neonatal and Paediatric Pharmacists Group
concerning Medication Administration Issues to Children and Young Adults Aged
0-18 Years Old"

Investigators: Dania Dahmash (lead investigator), Dr. David Terry (Chief Investigator), Dr,
Chi Huynh and Dr. Damel Kirby (Project co-supervisors).

Fharmacy Department, Aston University, United Kingdom.,

Kindly, read the following and click the YES button at the end if you agree:

1. | have read and understood the Participant Information Leaflet (found on
page one Version: 1.0 28" of June 2018 ) for the research project named
above. | have had enough time to consider the information and to ask
guestions. | am happy with any answers | have been given,

2. lunderstand that | am free to withdraw from the study without giving a
reason for withdrawing and without any detriment to my working
arrangements.

3. | understand that data collected from the survey will be looked at by the
research team, and that all information will remain anonymous and
confidential, and that no personal information will be used which may identify
me, my patients or any other people in the final report or scientific
publications.

4. [understand that all data collected will be secured on password-protected
computers in line with the Data Protection Act 1998(DPA) .

5. lunderstand that if any disclosures are made during the survey that
suggest malpractice, misconduct, or that someone is in danger of harm, this
information will be shared with the appropriate personnel,

3/15
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6. | agree to take part in this research study.

By clicking yes button, you confirm that you have read the Participant Information Leaflet
and you are willing to proceed with the study & Required

s Yes

~ Mo

4/ 15
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Demaographic Background
Are you a (Tick one box only) % Required

~ Phamacist
 Technician

~ Dispenser

Please select one sector that you work in principally {e.g. your main employment sector)
* Required

~ A General Hospital

-

& Specialist Children’s Hospital

-

University
i~ Other

If you selected Other, please specify:

How long have you been a UK registered pharmacist? & Reqguired

0-3 years
4-6 years
7-10 years

W e Rl

11-14 years
15-18 years

~ More than 18 years

|

~ Nol registered
5715

172
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendixes

Where do you practice ? % Required

~ England
« Northern Ireland
~ Scotland
~ Wales
Outside UK
~ Notapplicable

173
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Dosage Forms Preference Among Paediatric Patients and
How to Enhance Medication Administration Accuracy

Please tick all that apply regarding your role in managing a child's
medication: prescription & Reguired

Procuring

Dispensing

Managing unlicensed prescription

Clinically checking medication

Daing medication recancillation

Drug history taking

Discharge medication list screening

Counselling patients/parents/caregivers on their medication
Other

- | wm W owm m om m

If you selected Other, please specify,

Please describe your understanding of the role of parentsfcaregivers in child medication
management? & Reguired

7115
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Please indicate your level of agreement to the statement. "parents/caregivers require
training/feducation when it comes © medication administration” % Required

r Strongly agree

" Agree

© Meither agree nor disagree
 Disagree

 Strongly disagree

What is {are) the main concern(s) when a new medication is prescribed to a neonate
aged 0-28 days? Optional

What is (are) the main concern{s) when a new medication is prescribed to an infant aged
28 days-24 months?  Oplional

What is (are) the main concern(s) when a new medication is prescribed to a child aged 2-
12 years?

B/15
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What is (are) the main concem(s) when a new medication is prescribed o an adolescent
aged 12-18 years ? Cpiional

Does your institution have a guideline in relation to medication administration to
paediatrics? If you are happy to share your Trust medication administration for children's
guidelines, please send them to Ms Dania Dahmash on email: - dahmashd@aston.ac.uk

- Yes
~ Mo

Rate the most used dosage forms for a paeditric patient in your facility? (Tick one option
per row] If this is not applicable to you go to question 14,

Please don'l select more than 1 answer(s) per row.

Flease select at least 11 answer(s).

Mot at all Slightly  Moderately Commonly  Extremely
used used used used used
Caplets r B - r B
Capsules r r r r r
Creams r r I r r
Injections - u r [ r
Mini tablets r B B r |
Qintments r r~ r r r
[
23;15513&1'5&% - - - - -
5/15
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Solutions
Suppositories

Suspensions

miowm i mw

Tablets

If you have ticked extremely used in the above gquestion please explain? % Reqlired

“THE R Y1

T4 VT

B m m m

YTl

Which is the most common measurement tool dispensed along with liquid dosage forms?

% Regurred

Dosing cup

Oral syringe

-
~

~ Dropper
™ Medicine spoon
~

Others

If you selected Other, please specify:

Why is this tool commonly dispensed? & Required

10715
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Medication Administraion and Expert Recommendations

The following are lists of potential improvements in regards paediatric medication
administration; based on your experience please rank the following in order of prionty in
improvement. Where 1 is the most priority and 3 is the least. & Required

Please don't select more than 1 answer(s) per row.

Please select at least 1 answer(s).

1 2 3
Patient information leaflets need to be more - = =
tailored to patients/parentsicaregivers needs.
Counselling ime between pharmacists and = = =
patient/parents/caregivers.
Training and educational materials to
g I r Jits

patients/parents/caregivers

What are the main challenges that parents/caregivers face with medication
administration ? % Required

In practical ways,how can parents/caregivers be better supported to enable them to
administer medication to their children? # Required

11715
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List the most challenging dose formulations used by children? % Reguired

Which drug entities are the most challenging to administer among paediatric patients? i
possible list five chemical entities.

& Required

For each age group listed below tick one box to indicate how challenging medication
administration for this age group. Where 1 is extremely challenging and 5 is not

challenging at all.

Piease don't select more than 1 answer(s) per row.

MNeonate ( 0-28
days)

Infants (28 days -
24 months)

Children ( 24
manths-6 years)

Children (6 -12
years)

Adolescents (12 -
18 years)

wWhy Do you think so?

1

-

2 3 4
= r I
r r [
- n L
r r r
r » r
12/15
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Please use the box below to add further recommendations about medication
administration to paediatncs? =& Reguired

13715
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The End

15/ 15
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Thank You!

Thank you very much for your co-operation and contribution

14115
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Appindix D: IRAS aplication submited to grant approval for phase one and phase

two REMED

IRAS Form Refarance: IRAS Version 5.11

‘Walcome tn the Integrated Research Application System

Thea integraied datasat required for your project will be created from the answers you give to the following questions, The
system will generate only those questions and sections which {a) apply to your study type and (b} are required by the
badies reviewing your study. Please ensure you answer all the questions before proceeding with your applications.

Piease complete the questions in crder. If you change the response to a question, please select ‘Save’ and review all the
queslions as your change may have affecled subseguent gquestions.

Please enter a short tithe for this project (maximum 70 characters)
Realising the issues of medicine administration to the young (REMEDY)

1. la your project research’?

@ Yes () Ho

2. Select one category from the list below:

(3 Climical trial of an investigational medicinal product

(7 Clinical investigation or other study of a medical device

(O Combined trial of an investigational medicinal product and an investigational medical device

(3 Other clinical frial to study a novel Intervention or randomised clinical inal 1o compare Interventions in chinical practice
() Basle sclence siudy involving procedures with human participants

(@) Study administering questionnairesfinterviews for quantitative analysis. or using mixed quantitative/qualitative

methodalogy
) Study invelving qualitative methods only

(73 Study imited to working with human ssue samples (of ctner human bictogical samples) and data (specilic project
only)
(3 Study limited to working with data (specific project enly)

() Research tissue bank
) Research database

If your work doss not fit any of these categorias, select the option balow:

) Cither siudy

2a. Please answer the following guestion{s):

a) Does the study Imwolve the use of any lonising radiation? {O¥es @ No

by Will you be taking new human fissue samples (or other human biological samples)?  Yes @ No
) Wil you be using existing human tissue samples (or other human biclogical samples)? O 'Yes @ No

3. In which countries of the UK will the research sites be located?| Tick all that apply)

[»A England
[[]Scotland

Date: 1 258481/1316350/37/518
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IRAS Form Referenca: IRAS Version 5.11

il Wales
M Morthern ireland

3a. In which country of the UK will the lead NHS R&D office be located:

(@) England

{7y Seotland

(O Wales

() Marthern Ireland

(") This study does not involve the NHS

4. Which applications do you require?

[ IRAS Form
[[] Confidentiality Advisory Group (CAG)
[[]Her Majesty’s Priscn and Probation Service (HMPPS)

Most research projects require review by a REC within the UK Health Departments’ Research Ethics Service, Is
your study exempt from REC review?

QY&E. - Mo

5. Will any research sites in this study be NHS organisations?

W) Yes Oy No

S5a. Are all the research costs and Infrastructure costs (funding for the support and facllities nesded to carry oul
research e.g. NHS Support costs) for this study provided by a NIHR Biomedical Research Centre, NIHR Collaboration for
Leadership in Health Research and Care (CLAHRC), NIHR Patient Safety Translational Research Centre or Medtech and
In Vitro Diagnostic Cooperative in all study sites?

Please see information button for further details,
) Yes () No

Flease see information button for further details.

5b. Do you wish to make an application for the study to be considered for NIHR Clinical Research Network {CRN)
Support and inclusion in the NIHR Clinical Research Network Portfolio?

Please see information button for further details.
(O Yes @ No

The NIHR Clinical Research Network providas researchers with the practical sipport they naad to make ciinjcal studias
happen in the NHS e.g. by providing access lo the people and faciities needed fo cany ol research “an the grocumd”.

If you select yes fo this questian, you must complete a NIMR Clinical Research Network (CRN) Porifolio Application Form
(PAF) immediataly after completing this project filter guestion and before submitting cter applications, Failing fo complate
the PAF ahead of ather applications e.g. HRA Approval, may mean that you will be unable fo access NIHR CRN Support for

your siudy.

B. Do you plan to include any participants who are children? |

Date: 2 2584911 316350/37/519
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IRAS Foarm Referance: IRAS Version 5.11

@Yes ()Mo

7. Do you plan at any stage of the project to undertake intrusive research involving adults lacking capacity to consent
for themselves?

OiYes @ Mo

Anzwer Yes if you plan fo recruit Nving participants aged 16 or over wha lack capacily, or lo refain them in the study following
loss of capacily. Infrusive research means any research with the iving requiring consent i law. This includes use of
identifiable fissue samples or personal information, except where application |s being made fo the Confidentiality Adwisory
Group fo sef aside the common law duty of confidantiality [n England and \Wales. Flease consolf the giidance notes for
further information on the legal framewadrks for research involving adilts facking capacity in the LK

B. Do you plan to include any participants who are prisoners or young offenders in the custody of HM Prison Service or
who are offenders supervised by the probation service in England or Wales?

Oives @ No

9. Is the study or any part of it being undertaken as an educational project?

@Yes (No

Please describe briefly the invalvament of {he studentis)
This praject is fully funded by Aston university as part of the Principal Investigator]{Dania Dahmash) PhD scholarship
The student will undertake all activities in regards to the study and this will include: interviews, observations and

analysis of the findings

Ba. Is the project being undertaken in part fulfilment of a PhD or other doctorate?

@Yes MNo

10. Will this research be financially suppornted by the United States Department of Health and Human Services or any of
its divisions, agencies of programs?

OiYes @ Mo

11. Will identifiable patient data be accessed outside the care team without prior consent at any stage of the project
(including identification of potential participants)?

iYes @ Mo
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Integrated Research Application System
Application Form for Research administering questionnalres/interviews for quantitative analysis or mixed

mnhu-dnlﬂy study

Pleage refer lo the E-Submission and Checklist tabs for instructions on submilting this-appiication.

The Chief Investigator should complete this form. Guidance on the questions is available wherever you see this
symbal displayed. We recommend reading the guidance first. The complate guidance and a glassary are avallable by

selecting Help.

Please define any terms or acronyms that might nat be famélar to lay reviewers of the application,

Short title and version number: (maximum 70 characiers - this will be inserled as header on all forms)
Realising the issues of medicine administration to the young (REMEDY )

Please compiste these details after you have booked the REC application for review,

REC Mams:

REC Roference Mumber: Submission date:

PART A: Core study information

1, ADMINISTRATIVE DETAILS

A1, Full title of the ressarch:

The nature of medicalion administration and dosing issues in children and young people: parental, informal caragiver
and young people's expenences - a two-phase study

A2, Educational projecis

Hame and contact details of studentis):

Student 1
Title Forename/initials Surmame
Mrz Danla Dahmash
Address T3 Viva
10 Commerial Road
Birmingham
Post Code B1 1RH
E-mail dahmashd@aston ac.uk
Telephone 07302562725
Fax
Give defalls of the educational course or degres for which this research is baing undertaken:
Mame and level of course! degree:

Date: 4 258491/1316350/37/518
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Aston University, Birmingham, West Midlands.
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Mame and contact details of academic supervisons):

Address

Past Code
E-mail
Telephone
Fa

Academic supervisor 1

Tille Forenamelnitials Surmame

Lr  Chi Huiynh
Address Aston University
Aston Triangle
Birmingham
Fast Code B4 TET
E-mall ¢ huynh3@aston ac.uk
Telephone 0121 204 3231
Fanx
Academic supervisor 2
Title Forename/Inilials Surname
Dr  Daniel J Kirby
Address Aston University
Aston Triangle
Birmingham
Past Code B4 TET
E-maill D.J KIRBY1@aston.ac uk
Telephone +44 {00 121 204 3006
Fan

Academic supervisor 3

Title Forename/Initals Surnamea
Dr  Dawd Temy
Aston Unbvarssty

Aston Triangle

Birmingham

B4 TET

d terryi@asion.ac.uk
0121-204-3941

Please state which academic supervisor{s) has responsibility for which studentis):
Please ciick "Save now” before complefing this fable. This will ensure thal all of the sfudent and academic sUpervisor

Date:

ded&lls are shown comactly.
Student{s) Academic supervisor|(s)
Student 1 Mrs Dania Dahmash RADr Chi Huynh

fu Or Damiel J. - Kirby

D.D. Dahmash, PhD Thesis, Aston University 2021

258491/1316350/37/518

187



Appendixes

IRAS Form Reference: IRAS Version 5.11

4 O David Terry ||

A copy of g current CV for the sfudent and the academic supendsor (maximum 2 pages of Ad} must be submifted with the
‘applicalion,

A2.2. Who will act as Chief Investigator for this study?

) Student
@) Academic supervisor
Ty Other

A3-1. Chief Investigator:

Tile Forename/Initials Surname

Or Chi Huyrh
Post Lecturer in Cll_nlcal Pharmacy, I_Jnl:lergradu&te Adrnissions Tutor — MPharm,
Programme Director — Masters in Overseas Pharmacy MSc OSPAP
Qualifications BSc (Hons), MRPhams, FhD, PGCert (Leaming & Teaching HE), FHEA
QRCID 1D 0000 0001 BOA2 6542
Employer Aston University
Waork Address Aston University
Aston Triangle
Birmingharm
Fost Code B4 TET
Work E-madl c.huynh3@aston_ac.uk
* Personal E-mail
Wark Talapkore 0121 204 3231
* Personal TelephoneMobie
Fax

* This information is optional. it will mot be placed in the public domain or disclosed fo any other third party without pricr
cansent.
A copy af a current CV {maximem 2 pages of Ad) far the Chief imeestigator must be. subymitted with the application.

A4, Whao ks the contact on behalf of the sponsor for all correspondence relating to applications far this project?
This contact will receive copies of all comespondence from REC and HRARED reviewers that is sent fo the CI.

Tite Forenamedinitials Sumarme

M Matthew Richards
Address Research Integrity Office

Aston Universily

Birmingham
Fost Code B4 TET
E-mail m richards3@aston ac uk
Telephone 0121 204 5069

Fax

AS5.1. Research reference numbars, Flease give any relevant references for your sfudy.
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Applicant's/organisation’s own reference number, e.g. R & O {If a7 201800
available):

Sponsor'siprotocol nember: 273-2018-DD
Protocol Version: VoA

Protecol Date: oTin2r2018
Funder's reference number (enter the reference number or state not

appiicable): Mol applicabla
Praject

websile:
Additional reference number(s):

Ref Number Description Reference Mumber

Regisiration of research studies (5 encolraged wherever possible, You may be able fo ragister your sfudy through
your NHE organisation or a register run by a medical research chanty, or publish your profocol throwah an apen
access publisher. If you have registered youwr study please give defails in the "Aadifional reference number/s)”
sectian,

AS-2_Is this application linked to a previous study or another current application?
CiYes @Me

Please give bref defails and reference numbers.

2. OVERVIEW OF THE RESEARCH

To provide all the information reguired by review bodies and research information systems, we dsk a mimber of

specific questions. This section fnvitas you to giva an overview using language comprahensibie lo 3y reviewsers and
~ membors of the public. Please read the guidance notes for advice on this section.

AB-1, Summary of the study, Please provide a brief summary of the research (maximum 300 words) using language
easily understood by lay reviewers and members of the public. Where the research is reviewed by a REC within the UK
Heaith Depantments' Research Ethics Sendee, this summary will be published an the Health Research Authority (HRA)
website folfowing the ethical review, Flease refer io the question specific guidance for this question.

Medication use is an essential component of the patient healtheare cycle; however, medication errors occur frequently
particularly among children and young people, commonly at the medication administration stage.

Medication arrors have been defined as "any preventable event that may cause or lead 1o inappropriate medication
use or patient harm while the medication is In the control of the haalth care professional, patient, or consumer”,

Evidence suggests thal parents and informal caregivers make frequent ermors when administrating medications to
their children, with 50% of them having measured or administered an incomect dose. Prior studies in paediatric health
seftings found that parents with limited health literacy are associated with knowledge gaps, dosing ermors and poor
understanding of medication labels, which can lead ta errors in medication administration.

To our knowledge, little is known about the nature of medication adminisiration issues among children and young
peopie aged 0 fo 18 years old in the UK. This project aims to identify the specific problems of medication
administration to children and yourg people at home, from both a parent |/ informal caregiver perspective, as well as
the experiences of young pecple taking medicines themseives.

Parents or informal caregivers of children aged up o 18 years, and young people aged between 16 fo 18 years, who
are currently in receipt of prescrbed oral medication at home and are attending the hospital or are part of Aston
University staff and students, will be recruited to take par in a two-phase study, During phass-one, parents or infarmail
caregivers will be interviewed to discuss their issues regarding thelr children’ s medication, whilst young people will
be [nterviewed 1o 1alk ahout thelr own challenges when taking madicines. In phasea bwa of the study, participants will ba
invited to prepare two sets of placebo oral liquids to assess for dose accuracy.
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The information obtained from the study will further enable us to ascertain types of medication administration errors
occurring in the UK among children aged O fo 18 years old and their families in a home setling, and ultimately design
a model to minimise medication administration-related amers.

AG-2. Summary of main issues. Flease summarnise the main ethical, legal, or management issues arising from your sfudy
and say how you have addressed them.

Mot alf studies raise significant issues. Some sfudies may have straightforward athical or other issues that can be identified
and managed roufinaly. Others may present significant issues reguiring further consideration by & REC, HRA, or other
review body (as appropriate to fhe issue). Sfudies that present a minimal risk to participants may raise complex
arganisational o fegal issues. You should try fo congider all the types of issues that the different reviewsrs may need fo
CONSider,

Data Management

During the study timeframe, consent and assent forms from both study phases will be stored in a locked cupboard in
a secure office within the study site. Interview transcripts. health literacy assessment papers and the cbsenvational
phase notes will be stored in a locked cupboard in a secure affice within the Aston University pharmacy department.
Upon study completion, consent and assent forms, anonymised interview transcripis, haalth literacy assessment
papers, observational phase notes and the study site files will be archived in the Aston University Research Archive.

Intarviews will be audio recorded using an encrypled audio recording device. Once the interview audio has bean
transcribed, the audio will be deleted. The anonymised recordings and the observational phase notes will be:
transferred to an encrypted laptop owned by Aston University and backed up on a secure password-protected
University network drive. To facilitate data analysis, ancnymised records and notes will be backed up to a secure choud
drive ovwned by Aston called “Aston Box”,

Interviews will be transcribed and coded at the earliest opportunity. Pseudonyms and reference numbers will be used
in place of participant names to maintain anonymity during the transcribing process for the interviews and the
abservational notes. Data analysls will be done by the Principal Investigator (P1), and advice and support will be
provided by the main supervisor (CH) and co-supervisors (DK, DT), The data will be analysed at Aston University
premises.

Consant

Written consent will either be taken from the patient's parent/informal caregiver if the child is under 16 years old, or
from the patient themsealves if they are 16-18 vears of age.

An assent form will be used where the patient is aged seven years or older and will be signed by the patient alongside
the parentinformal caregiver consent form

Age-related Participant Information Leaflets will be provided to ensure patient engagement al afl ages for bolh phases
Participants will be provided with the Patient Information Leaflet and a copy of the interview questions. For phase one,
the interview questions will be provided In advance to allow paricipants ime to consider their possible answers and if
they should wish to consent to take part in the study.

Participant Recruitment/Selection
1-Recruitment from the NHS for both phases

The hospital clinical team members will identify potential participanis through inpatient or outpatient clinics: this
includes clinical pharmacists and nurses in thedr daily ward rounds and activities. The clinical leam will use patient
records and medications charts, as part of their usual dufies to identify potential parficipants.

I ahy of the clinical team members identify a potential participant that maats the study Inclusion eriteria, a capy of
phase one and two Participant Information Leafiet (FIL) and the interview questions will be given to the patient if
helshe is 16 to 18 vears oid, or {o the parent ar informal caregiver if the poteniial participant is under 16 years of age.
Additicnally, if the parentsfinformal caregivers are responsible for administering the medication to the young person
aged between 16 to 18 years ald, the parents/informal caregivers will be the participants and will receive a copy of the
{PIL} and the interview questions by a member of the clinical team.

The {Pl) will have no access to the medical record nor the medication charts. even after gaining parficipants’ consent
(paremsinfarmal carers) and assent (child) to be part of the study

The clinical team will infroduce the Principal Investigator {Fl) to the potential participant after a sufficient time has been
given o aflow the participant to reed, understand the PIL and ask questions about the study, The Pl will ask the
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potential participant if they would like to be part of the study and if they have any questions regarding the study. If the
potential participant agrees 1o be parl of the study, the Pl will consen {fram parentsinformal carers ar young peopie) of
seek an assenl agreement (fram the child) and recruit the participant inta the study

The above recruitmant process fram the NHS sites will be followed for both study phases

2-Recruitment from Aston University for both phasas

Parficipants will be recruited for both phases from Aston University through adveriising the study using posters and
Aston (s1aff and student) email (see supporting document for poster and email content that will be used to recruit
participants). If participants contact the P, the Pl will provide the appropriate PILs for baoth study phases along with the
interview guestions, Sufficient time will be given for participants to read, understand. and ask guastions about the
study before consenting to take part In the study.

Additional notes for Fhase Two:
All consented participants from phase one will be invited to take part in phase two.

The consant farm also includes the option far participants 1o request a copy of the final report by providing their
address. and, upon the study completion, a summary report of the findings will be shared with all study sites and to
the participants who requested a copy of the results by post

The participants will be offered. at the end of each study phase, a 10-pound voucher as an appreciation for their efforls
and participation,

Drisciosure of Information of Concern

Where a disclosure 15 -made, and actions are required, the Pl will seek the participant consent to discuss the
information with the assisted research coordinator within the study site

The participants will be reminded that the staff involved in this project are researchers, sa any medical or ¢linical
pharmaceufical issues will be signposted to the relevant study site coordinator.

Confidentiality

Any identifiable data during tha interview and the cbservational phase will not be recorded, and all the information
during the interview will be anonymised during the interview transcribing. Psewdonyms will be used to replace the
paricipant name in any publications. Upon study completion, no confidential data will be stored, and anonymised
data, consents'assents, transcribad interview franscripts, health literacy papers, observational phase notes and study
files will be archived in the Aston University Research Archive,

Right to 'Withdraw
Farticipants will be advised that they have a night to withdraw from the study st any point.

Under GOPR. we can keep any data that they have conftributed up to the point of the withdrawal, This will be covered in
the Transparency wording on the PlLs.

The risk associaied with measuring of placebo fiquids (for simulating dose preparation purposes in phase two)

There is a minimal risk of ingesting Cherry Syrup and the Mormal Saline that will be used during phase two for
demonstration purposes only. However, duning this study phase, when parents measure the placebo liquids, any
children present may pick up any of the liquids and ingest i1, either because that is what they think is expected from
them to do, or cut of curiosity. The Pl will be present throughout the measuring process faking notes, and na
participant will be lef alone with the liquids at any point of the process, Clear Instructions will be given by the Pl on how
much of each placebo liquid they have to withdraw. Besides, an instruction handaut will be provided at the baginning of
the session {8 copy of the handout is attached in protocol appendix).

Additionally, the P will glve explicit instruction regarding children who afe present at the time of the sessian, that they
are not intended to do any measuring nor touch any of the liquids. However, shoubd any participant ingest the chemy
syrup andfor the normal saline, the Pl will follow the safety process that is stated within the safety data sheet of each
liquid, Safety data sheets for each of the placebo liquids are enclosed as supporting documeants

Use of children in research

There is a risk of including children and young pecple in this research. However, to capiure the problems encountered
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with taking or giving medication in children: an in-depth interview and observational phase with parents or informal
caregivers and young people are necessary to cbtain the real problems among this particular group. Study
participants including parentsfinformal caregivers of the child aged between 0-16 years old and young people aged
between 16-18 years old will be advised that they may decline to answer any of the study guestions and withdraw from
the study af any time,

AT. Salect the appropriate methodology description for this research. Flease fick all that apply,

i Casa series/ case note review

[7] Case control

[] Cohert observation

[] Gontrolled trial without randomisation
[[] Cross-sectional study

[[] Database analysis

[[] Epidemiclagy

[] Feasibility/ pilot study

[[] Laboratary study

[[] Metanalysis

[w4 Qualitative research

[ Quastionnalre, interview or observation study
[[] Randomised controlled trial

[[] Cther (please specity)

A10. What is the principal research question'objective? Flease put this in language comprehensibie [o a lay person.

To identify the specific problems of medication administration to children and young people at home, from both a
parent ! informal caregiver perspective, as well as the experiences of young people taking medicines themselves

A11. What are the secondary research questions/objectives if applicable? Flease put thiz n language comprahensible fo
& lay person.

To assess the degres to which the health Literacy of parents or informal careglvers and young people influances
dosing accuracy of oral medication.

Health Literacy is defined as "The individuals' capacity to obiain. process and understand basic health information and
services needed fo make appropriate health decisions”.

A12. What is the scientific justification for the research? Flease put this in language comprahensible fo a lay person,

tedication errors Erequerm:.' peeur amaondg pasdiatric and young people at home where parents or carers are Invalved
in delivering the medication to their child. Medication administration-related errors have a direct impact on the child's
heaith outcome, may delay full recovery and sometimes can end up with significant adverse events. Many studies
across the giobe have addressed this issue, however, there is no data in the published Iiterature about the nature of
specific medication administration-related errors among children and young people across the UK.

One recant multisite study was conductad in the US, aiming to identity types of medical armors occurring n an
outpatient paediatric clinic. The study identified 136 medical errors; 56 (38%) were medical treatment errars, amaong
which 47 {B4%) errors were related to medications. This study suggested that everyone, inciuding parents, has a role
in preventing errors from reaching the child, and highlighted the importance to establish interventions to reduce
medication administration-related errors,

In 2007, ancther USA based prospective cahor study, involving 1788 paediatric patients, was conducted in six different

Date: 10 2584811 318350/37/519

192
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendixes

IRAS Form Reference: IRAS Version 5,11

paediatric outpatient clinics. The study almed to measure the rate and the type of adverse drug events. in total, 283
errars were identified. accounting for 16% of childran treated in the selected sites; 57 (3%) adverse drug sevents were
preventabie, amang which 40 (T0%) reporied incidents were related ta a parental administration errar. Overall, the
study suggested that improved communication between healthcare professionals and parents is essential to reduce
preventable medication emrors at hame.

Few other observational studies have discussed medication-related incidences among children occurring at home. [n
one study carried out aver six months, 52 homes were visited, and 280 prescriplions were reviewed. A total of 61
medication errors were identified, among which 31 errors could potentially cause injuries and nine errors resulted in
an injury to the child. Communication barriers were reporfed to be the main reason behind those errars, in somea
cases, there was even miscommunication between the two parents resulting in medication administration efrors in
25 (15%) cases. Furthermore. the siedy highlighted that medication emors were significantly reduced by 51% in
children whose parents used a supporting toal to optimise medication use al home.

Anather USA based study investigated the type of medicafion errors encountered among children diagnosad with
depression. The study reported 451 medication errors; of these, 95% reached the patient. Most of the reparted efrors
were identified at the medication administration point.

Further investigations were performed Into the association of low health literacy of parents and medication arrars.
Kindig and his colleagus defined health lteracy as "The individuals’ capacity to obtain, process and understand
nacassary health information and services neaded o make appropriate health decisions”. Overall, parents with
inadeqguate and marginal health literacy kevels, in comparison lo parenis with adequate health literacy, were
asscciated with both lack of knowledge regarding weight-based-dosing (85.3% vs 61.2%) and reporting the high use
of non-standardised measuring tools (34.7% vs 12.2%). The study recommended that further inbervention is needed to
reduce medication administraticn errors ameng parents and caregivers from different socioeconamic backgrounds

Another study assessed parents' and caregivers' understanding of the age indicated on over-the-counter (OTC) cold
and flu madication labels. Results from this study revealed that low levels of parental health literacy increase the risk
of misinterpretation of OTC products indicated for children, and it is further influenced by the language, pictures and
labels used on the product, resulting in medication arrors, in particular administration and dosing errars

A study in the USA by Yin and her colleagues, who have published multiple studies in regards to dosing emors and its
association with parents’ inadequate haaith literacy, reporied that low levels of health literacy are associated with
dosing errors; parents with limited health iteracy performed more dosing errors compared o parents with adequate
literacy {161 vs 22 errors respectively) and recommend that further work is needed to address ways to oplimise dose
accuracy by parents.

Furthermara, recently The Departmant of Health and Social Life in England, in line with the WHO recammeandations
published & report titled “Short Life Working Group on reducing medication-radated harm®. The report recommended
future new research on medication error should be encouraged and directed down the best avenue to facilitate
positive change and further encourage and support patients and familles to raisa any concerns about thedr
medication,

To our knowledge, so far there have been no published studies in the LK that have investigated the problems that
parents or informal caregivers and young people have with medication adminisiration; hence, the importance of
addressing this issue through conducting an in-depth interviews and observational sessions with parents/caregivars
of children aged 0-18 years old as well as with young people aged 16 to 18 years old.

A13, Please summarise your design and methodology. ! should be clear exactly what will happen to the research
participant, how many imes and in what orger. Pigase complete this section in language comprehensible fo the lay person
Do nat simply reproduce or refer to the profocol. Further guidance is available I the guidance notes.

1- Study design;

The study will ba dare in bwo phases. and the paricipants can choose 1o be pan of phase one anly of phase two anly
of take part (n both phases.

In phase one, consented participants will have a one 1o one intarview with the Pl in a private room within the study site
= for example, & bocked room at Astan University, or a clinical/consultation roam within the hospital sites, The
interview will last up to an hour.

Participants who consented to take part in phase twa will perform a task of measuring dosas from written instructions:
this will include measuring placebo liguids using different measurement tools. then the Pl will eheck for dose
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accuracy and recard notes, Phase two will also take place in a private room within the study site (e.g. Astan Uiniversity
or in a hospital) The participants can do each phase in a different time or, if they wish, they can do it at the same time.
Preferably, to start with phase one then phase two, The cbservational session will last for 30 minutes

Little is kmown about the types and issues of medication administration that are encountered by young people
thamseives when they are taking oral medication, of with children’s parenis or infarmal caregivers when they are
giving their child an cral medication in the UK.

This study |s designed to find cut what are the main issuss of medication administration to children ancountared by
the parents or informal caregivers and young people themselves. Due to the lack of information in the published
literature and the need 1o gain an in-depth view of issues that people face in their daily ives when taking or giving
medication to thelr children, a qualitative study using face-to-face interviews is considered to be the most approprate
study design, followed by an observational study phase to determine the extent of medication administraticn emors.
Cwerall, both phases will help in providing in-depth information regarding the nature of medication administration
challenges that both parents ar infarmal caregivers and young pecple experencs with medication administration in
children aged 0-18 years old in the UK.

2- Selting:

Te have validated and generalizable data across tha UK, the research team optad ta have a mullisite study,

The study will take place at the following sites:

1- Guy's and 51 Thomas NHS Foundation Trust {Landan)

2- Great Ormond Street Hospital (London)

3- Birmingham Women s and Children Hospital MHS Foundation Trust{Birminagham)

4- Alder Hey Children’s NHS Foundation Trust {Liverpaal)

5= Aston University (Birmingham)

3-Timetable of activities:

~April- September 2019 Paricipant recruitment, consenting potential particpants (phase ong and phase two),
interviewing study participants, chserving parents/informal caregivers and young pecple while preparing a
predesigned dose instruction (phase two), transcribing, and coding the interviews.

=October= December 2015.  Data analysis of all anonymised transcribed interviews, observational notes and health
litzracy papers using QSR MVive programme

=lanuary- April 2020; Study final repont completicn.
4- Inclusion critera:

Parents/informal caregivers of childrenlyoung people aged up 1o 18 years and young people aged batweean 16 to 18
years old who are responsible in giving! taking the medication will be eligible for inclusion in the study.

Participants must be able 1o understand both whtten and spoken English

5- Sample size:

For each study phase, the sample size will be as the following:

Owerall, up to 15 parentsiinformal caregivers of patients in each of the following age groups: 0 to 5 years. 6 1o 10 years
and 11 to 16 years, and up to 15 young people aged between 16 to 18 years old. For qualitative research, fifteen
participants are generally considered sufficient 1o withdraw themes.,

6- Recrutment:

1- Recruiting throwgh NHS Trust:

For both phases:

Patential participants will be identified by clinical team member undertaking thelr dally ward round and activities as

pan af the direct clinical care team. When the clinical member identifies a patient meeting the study Inclusion criterfa,
they will provide a copy of the appropriate aged Participant Information Leaflet (PIL) and the study questicns fo the
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patient if 16 years of age ar older and the parentfinformal caregivar if the patient is under 16 years. The clinical team
member will infroduce the study Principal Investigator (P1) to the potential participant efier sufficient time is given to the
potential participant to read and understand the (PIS), The Pl will ask the potential participant if they would like to join
the study, answer any guestions that they may have prior cbtaining a consent {from parentsfinfarmal caraglvers of
young people} or seek an assent agreement (from a child) and recruit the participant into on or both studies.

FParticipants consented 1o fake part in phase ane will be invited o take part in phasa two and vice varsa, panicipants
wha joined in phase two and weren't part in phase one will be invited to take part in phase one of this study.

2- Recrulting through Aston University;

Participants will be recruited through Aston University by distributing the study advertisement poster and via Aston staff
and student email |T amy polential participants are interested, and upon the contacting the P, the Pl will share the
study PIL for both phases and the interview questions and allow for a sufficient time for the potential participant to read,
understand the PIL and ask guestions before obiaining their consent

The data collection for both phases will occur on Aston University premises in a suitable booked room.

7- Participant Consent,
For both phasas:

Written consent will be taken from the parentfinformal caregiver If the child or young person is under 16 years old or if
the child is aged betwean 16-18 years old and are dependent an their parentsiinformal caregivers for medication
adminisiration. Also writien consent will be obtained from the patient themselves, as the study participant, if they are
between 16- 18 years old. Where the parentlinformal caregiver is the study participant, childrenfyoung pecple will be
invited to confribute to the interview. An assent form will be used where the patient is aged under 16 years and can
‘slgn’ and understand the study. This will be signed by the patient alongside the parent/informal caregiver consent
form. Age-related Participant Information Leafiet will be provided 1o ensure patient engagemant at all ages
Participants will be provided with the PIL and a copy of the interview questions. The interview questions will be
provided In advance 1o suppon potential paricipants (n their decision o take pan and 1o allow participants time to
consider their possible answers should they wish to take part in the study.

8- Data Collection:

-Fhase one:

One-to-one interview between the Pl and recruited parentfinformal caregivers or the participants themselves if aged 16
to 18 years will be done at a convenient ime for the participants and in a quiet private location. When the
parentsfinformal caregivers are representing the participant. the child is encouraged te engage and contribule to the
interview, The intenvies will De recorded using the Advanced Encryption Standard voice recorder. Then the interiews
will be transcribed verbatim by the PIThe Typing Works Company.

Following signed cansant, the Pl will offer the study paricipants the aptions of being Interviewsd al the patient bed
spaceToom of in a private consuliation room within the hospital trust/Aston premises. The participant may choose to
have affer people (for example, another family member) sit in on the interview if they wish,

The interview questions will include a background related information about the parentsfinformal caregivers, patient-
related deftails excluding the name (as it is not needed for the study) and medication measurement details in tarms of
their medication-taking activites occurring at home and cutside a clinical setting.

The participants will be then asked to explain how they give any current medication (when they usually are at home
without the support of 8 nurse = e.g. outside a hospital clinical environment) share haw confident they are in following
the prescribed instructions, recall their previousicurrent negalive/positive experiences regarding medication
administration.

Parents/carers and young pecple will be advised thal they can decling nol 1o answer any of the Inlerview guestions,
-Fhase two

Upon agreemant, the Pl will arrange another session/same tima for phase tvo of this study. The cbservational study
will include written instructions and a variety of available dose measuremant tools. The participants will be asked to

fallenw the instructions given an the papar to prepare the oral liguid (placebs) formulations using the displayed
measurement tools. The magnitude of dosing errors will be calculated.

The participants will have the fellawing in front of them to use fo demansirate how they will prepare the dose;
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1-Measurement tools with different volume capecity; these include cups, spoons and syringes.

2-Two liquid farmulations | a represeniative liquid syrup (bollle A= Cherry Syrup) and a salution {bolile B= Normal
Saline) liquid farmulations

3= written handout displaying the amount of doses that they need to prepare from each bottle (see supporting
document)

Fior the liguid formulations |, the research team opted o use ready-manufactured and commercially available liquid
praducts, For the syrup liquid formutation, Cherry Syrup will be used (See supporting document). Cheery Syrup
contains 82% wiv sucrose as the main ingredient. For solution liguid formulation, normal saline will be used for the
demanstration purposes, Mormal saline contains water and sodium chiaride as ingredients (see supparting
document). The participants will nal be left alone with liguid formulations under any circumstances.

Far both phases:

1-During the first 7 minutes of the Inteniewicbservational phase the participants (parents/informal caregivers and
yaung pecple) health literacy will be assessed using the modified standardised version of The Newest Vital Sign
{MWS) tool. The assessment will include six nutritional-related-questions, and each question will be awarded one

point. If the participant were part of phase one of this study, they woukdn't undergo the assessment again. (Sse
supporting documents),
2-Participants will be advised that they can withdraw from the stisdy at any time or decling o answer any questions.

A14-1. In which aspects of the research process have you actively involved. or will you involve, patients, service users,
andior their carers, or members of the public?

Design of the research

[[]Management of the research

[[] Undertaking the research

[] Analysis of results

[[] Dissemination of findings

[ None of the above

Give defails of imvolvement, or if none please justify the absence of imaolement.
Young people from the community have reviewed the age-specific Participant Information Leaflets.

The interview questions waere plioted on a parsnt of a child whao has baan and is taking a prescribed oral medication.
The parentiinformal caregiver. Participant Information Leafiet was also piloted with this persan.

RESEARCH PARTICIPANTS

4, RISKS AND ETHICAL ISSUES

A15. What is the sample group or cohort to be studied in this research?

Salact all that apply:

[[]Blood

[[] Cancer

[[] Cardiovascuiar

[[] Congenital Disorders

[[] Dementias and Neurodegenarative Diseases
[] Diatetes

[[] Ear

[]Eve
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[ Generic Health Relevance

[] infection

[} Inflammatory and Immune System
[[] Injuries and Accidants

[ Mental Health

[[] Metabelic and Endocring

[[] Musculoskeletal

[] Meurclogical

[] ©ral and Gastrointestinal

[] Paediatrics

[[] Renal and Urogenital

[ Reproductive Health and Childbirth

[] Respiratory

[ Skin

[] Stroke
Gender: Male and female paricipants
Lower age limit: 0 Years
Upper age limit: 18 Wears

A17-1. Please list the principal inclusion criteria (list the most important, max 5000 characters),

The fallewing inclusion eritésla apply for both study phases

A Parenti informal caregiver (male or famale) aged 18 years old and above of a child aged 0 to 16 years old who is
currently in receipt of prescribed oral medication and are responsible or share the responsibility of administering the
medication ta their child {0 to 16 years old).

B.Parents/informal caregivers aged 18 years old and above of a young person aged between 16 to 18 years old who
are managing their child's prescribed oral medication

C.Patients (male or famale) aged 16 fo 18 years old who are managing thair medications, Including administration of
their oral prescnbed medications.

O Participants should speak English: once potential participants are identified by a member of the chnical team and
introduced to the P, the Pl will assess the polential participants’ level of English fiuancy.

Note
An informal caregiver is defined as: the family member or another natural person who normally provides the daily care

or supervision of a frail or disabled person, or any family member or ofher natural person who contnbutes to and is
invalved |n the caretaking responsibiities for such frall or disabled person.

A1T-2. Please list the principal exclusion criteria (list the most important, max 5000 characters).
The following exclusion criteria apply for both study phases.

A Parentinformal caregiver accompanying the child but not being primvanly responsible for administering the
madication,

B.Mon-English speakers: Only English speakers will be recruited due to limited time batween approaching a potential
participant by a clinical team and arranging for an interpreter.
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C. Crtically Il parents/informal caregivars and young peaple or parents/informal caregivers of a crntically Il ehild.

D. Parenta/Informal caregiver aged less than 18 years old.

A18. Give details of all non-clinical intervention(s) or procedure(s) that will be received by participants as part of the
research protocol. These include seeking consent, infeniews, non-ciinical observations and use of questionnaires.

Flease complete the columns for each infervention/procedure as follows:
1, Total number of interventions/procedures o be received by each parlcipant as part of the research protocol.

2. If this intervention/procedure would be routinely given to paricipants as part of their care outside the research,
how many of the total woulkd be routine?

3, Average time taken per interventioniprocedure (minutes. hours or days)
4, Details of who will conduct the intervention/procedure, and where it will take place

Intervention or procedure 12 3 4

Identification of patential participants 1 0 § Members of the climical team located in the study sites will
through NHS sites by the clinical minutes - identify potential participants. Study sites include: Guy s and
team and distributing age related 5t Thomas™ NHS Foundation Trust, Birmingham Wamen's
PiLs for bath phases and the and Children’'s NHS Foundation Trust, Alder Hey Children’s
Interview questicns for phase one. WHS Foundation Trust and Great Ormond Sireet Hospital,
Identification of potential participants 1 0 2days The study team will distribute advertising study posters and
through Aston University by emall Aston staff and students about the study.

distributing study advertisement

poster and through Aston staff and

student email.

Azzess for participant eligibility 1 10 The Plwill assess participants” eligibblity to take part in the
identified through Aston Universily minutes study for both phases.

Taking consent/assent 1 0 10 For both study phases:participants will be given a sufficient

minutes time to read demonstrate an understanding of the study and
will be given an cpportunity to ask any questions up to one
weaek, The study principal investigatar will go through the
study again, confirm the participant wishes to join the study
and take consent'assent.

Underiake the one-to-one interview 1 0 Upto1  The Pl will undertake the interview in a privale area within the
hour study site. Study sites include: Guy's and St Thomas' NHS
Foundation Trust, Birmingham YWomen s and Childran’'s
HHS Foundation Trust, Alder Hey Children's NHS
Foundation Trust, Great Ormond Street Hospital and Aston
University

Undertake the ochsarvational study 10 Uplo The Pl will undertake the absarvational study in a private
30 area within the shedy site, Study sites include: Gay’s and St
minwtes Thomas MHS Foundation Trust, Birmingham Women's and
Children’'s NHS Foundation Trust, Alder Hey Children s NHS
Foundation Trust. Great Ormond Street Hospital and Aston
Unihvarsity,

A21. How long do you expect each participant to be in the study in total?

For Phase one: The interview will last approximately up o an hour, There are no further requirements for the study
pariicipant once the interview has been undertaken. If the participants express an interest in participating in phase two,
an appainiment will be made at a convenient time for them ta attend . Consanting will be obtained for phase two
separately. Phase two of this study will st up to 30 minutes.

Fer phase two: the observational session will take up to 30 minutes.
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AZZ What are the potential risks and burdens for research participants and how will you minimise them?

For all studies. describe any polential adverse effects, pain, discomfort, distrass, infrugion, inconvanience or changas
fa ifestyle. Only descrbe nEks ar burdens thal cowld ocour a8 a result of parficipation in the research, Say whaf sleps
wowld be taken fo minimise risks and burdens as far as possible.

Curing the interviews with parents and young people, participants may discuss sensitive information such as
previous ar current experiances with liness and medication. This has the polential to cause some level of distress to
some patients. The Pl will, therefore. make it clear before commencing the interview that the participants have the
right to refuse lo answear any quastion they do not feal comfortable answearing, and also have the right to withdraw
fram the stiedy at any point during the interview.

It at any point during the interview or the observational session, there are signs to suggest the participant is upset or
distressed, the inlerview will be lerminated. Additonally, dunng the observalional phase, if the participants realise
that they have been doing something wrong and become distressed, the session will be terminated, If the participant
requires clinical advice, the Pl will seek the participant consent to discuss the information with the assisted research
coardinator within the study site

The Pl is trained to conduct qualitative research projects and has previously conducted qualitative interviews. The CI,
wha has had experence of conducting a qualitative resaarch project as part of his PhD project. will provide
meniorship and direct the Pl in providing any support o participants, if required.

After the first interview and the cbservational session, the Pl will arrange for a meeting with the Cl to discuss any
concems. After this, regular debriefing sessions will be done

Firally, the time of the interview and the obzervational session will be made at the canveniance of the study
panticipant and participants can opt to altend ane or both phases of the study

AZ3, Will interviewsa! questionnaires or group discusaions include topics that might be aensitive, embarrassing or
upsetting. or is it possible that criminal or other disclosures requiring action could occur during the study?

@Yes ()Mo
If Yes, please ghve defalls of procadures in place [o deal with these issues:

Although the Interview and the observational phase will nat include topics that are sensitive, embarrassing or
upsatting, it is alweys possible that disclosure may occur which will regquire action by the PL. The Pl will discuss
issues of disclosure with the participants before commencing with each of the study phases. If disclosure accurs,
the Pl will contact the site coordinator, and the appropriate actions will be taken according to the local site protocal.
Further, the Pl will advice the participant that they are to decline to answer any of the interview questions or refuse to
do any of the dose measuring steps within phase two of this study. Additionally, the participant will be reminded by
the Pl they can terminate the interview and the observational phase at any paint.

£A24, What is the potential for benefit to research participants?

The participants may benefit from having the opportunity to discuss issues concerming their meadication or thair child s
medication. The participants will have the opportunity to express what are the problems they have to deal with
regarding medication and how they have overcome any issues previously. This ensures that their experiences will
inform prospective complex interventicn, with an ultimate aim in improving medicines use in children.

Where a disclosure is made, and actions are required, the Pl will seek the participants consant 1o discuss the
information with the assisted research coordinator within the study site.

The participants will be reminded that the statf involved in this project are researchers, =0 if the participants during any
phase of the study request clinical advice, the Pl will signpest (o the relevant study site coordinator. If the participants
are recruited from:

1-MHS! the P1will ask the site coordinator 1o arfanga for the participant to meet a clinical team member within the
study site.

2= Aston University: the Pl will ask the Gl of this study o suppor with any clinical advice, as the Cl is a qualified clinical
pharmacist within the UK and held diferent pharmacy positions before commencing with feaching within the
umiversity,
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A26. What are the potential risks for the researchers themselves? [if any)

The potential risks for the researcher are likely o be low. However, this is a multisite study and will be conducted by the
PL The Pl will adhere to Aston University policies at all ime, incleding Aston University Lone Working Guidance. any
distress expenenced during the conduction of the study will be discussed with the Chief Investigatar,

I this section we ask you to describe the recruitment procedures for the study. Please give separate details for

differnmt study groups where sppropriaie.

AZT-1. How will potential participants, records or samples be identified? Who will carry this out and what resources
will be used?For example, identification may invalve a disesse register, compulenised search of GF records, or review of
medical records, indicate whether this will be dane by the direct healthcare team or by researchers acting under
arrangements with the responsible care organisation(s).

For both phases:

-Potential participants are parents/informal caregivers of children aged 0-18 years old and young people aged 16-18
years oid,

1- Recruttmant through MHS:

Potential participants will be identified by a clinical team mamber undenaking their daily ward round as part of the
direct clinical care team or attending outpatient's clinics. When the clinical team identifies a patient meeting the study
inclusion criteria, they will provide a copy of the Participant information Leaflet PIL for both study phases along with the
interview questions. The clinical member will introduce the study Principal Investigator Pl to the potential participant
after sufficient time is given o the potential participants to read, understand PIL and show interest 1o take part in the
study. The Piwill ask the patential participant and patient (where they can understand ) if under 16 years if they would
like to join the study, answer any questions that they may have and consent/recruit them into the study i they have
agreed to take part.

2- From Asten University:

Potential participants will be recrulted through distibuting posters and study advertisement email to the staff and
students. If a potential participant is interested in taking part by contacting the Pl via email, the Pl will provide the
appropriate PIL and give sufficient time for the paricipants to read, understand the leaflet and ask questions about the
study before consenting the participants.

AZT-2. Will the identification of potential participants involve reviewing or screening the identifiable personal
information of patients, service users or any other person?

@Yes (Mo

Please give delails below’
Medical records will be used to identify patential participants by the clinical team

AZT -3, Describe what measures will be taken to ensure there iz no breach of any duty of confidemtiality owed to
patients, service users or any other person in the process of identifying potential participants.indicate whal steps have
been or will be teken 1o nform patients and service users of the poltential use of their records for s purpoese. Describe the
arrangemeants fo apsure that the wishes of patients and sendoe users regarding access to their records ane respected.
Piease consull the guidance notes on this fopic.

Patients' in-patient medication charts and in-patient medical notes will be used to identify potential study participants
by the clinical team only in the course of their usual duties.

AZT-4. Will researchers or individuals other than the direct care team have access to identifiable personal information
of any potential participants?
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(ves @ No

AZB. Will any participants be recruited by publicity through posters, leaflets, adverts or websites?

@ves (Mo

If Yes, please qive detalls of how and where publicity will be conducted, and enclose capy of all advertising material
(with version numirers and dates],

1- Study posters will be distributed within Aston University campus [s2e supparting documenis)

2- Aston student and staff will be further recruited through distributing an email regarding the study (see supporting
documents).

AZ9. How and by whom will potential participants first be approached?

MHS sites: Potential participants will be approached first by a chnical team member located at in-patient or out-patient
clinics, If the participants show Interest and after a sufficlent time has been given for them to read and understand the
leafiel, the statf mamber will then introduce them to tha B

Aston Unlversity: Potential participants will read about the study from a poster that has been distributed through the
Aston campus or from an email they have received on their Aston email account. If they are interested, they can contact
the Pl via email (as indicated in the advertisement poster and email}, the PI will provide the PIL and give sufficient time
for them to read, understand the leaflet and ask questions.

A30-1. Will you obtain informed consent from or on behalf of research participants 7

@®Yes (TiNo

if ot will e ohtalnlng consent from adill participants, please givie datails of who will take consant and how it Wil be
done, with defails of any steps to provide infarmation (a written information sheet, videos, or inferactive material)
Arangemeants for aduits unable to consent for themselves should be described separately in Part 8 Section &, and for
children in Part B Seclion 7

If you plan to seek nformed consent fram vilnerable groups, say how vou will ensure that consent Is volumtary and
fully informed,

For those children aged under 16 years. the study paricipant will be the parentiinformal caregiver, but children will
also be welcomed to jain during the interview process. Young people aged between 16 1o 18 years ald will be
represanting the study participants, and an (nformed consant form will be used Children aged under 16 years will ba

asked for assent, where possible. Very young children under seven years may not be able to give assent. Age
appropriate information leaflets have been developed (included with this application).

If you are nof abtaining consent, please expiain why nat
Mot applicable

Flease enclose & copy of the information sheetfs) and consent formysk

AJD-2. Will you record informed consent [or advice from consultees) in writing?

@Yes ()No

A3, How long will you allow potential participants to decide whether or not to take part?

Up to & week; paricipants will be given a sufficient time to read, understand the study and will be glven an apportunity
to ask any questions.

A33-1. What arrangements have been made for persons who might not adequately underatand verbal explanations or
written information given in English, or who have special communication needs ?(e.q. trarsiation, use of interpreders)
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Mon-English speakers will be excluded from the study. Onty English speakers will be recruited duee to imited time
betwean appraaching a patential participant by a clinical team and arranging for an interpreter. In addition to limited

resources

A35. What steps would you take if a participant. who has given Informed consent, leses capacity to consent during the
study? Tick ane oplion anly,

73 The participant and all idantifiable data or issua collected would be withdrawn from the study. Data or ssue which
is nat identifiable to the research team may be retained.

71 The participant woubd be withdrawn from the study. identifiable data or tissue already collected with consent would
be retained and used in the study. Mo further data or tissue woukd be collected or any other research procedures carred
aut an ar i relation ta the participant.

{3 The participant would eantinue to be included In the study.

() Not applicable = informed consent will not be sought from any participants in this research.

(=) Mot applicable — it is not practicable for the research team to monitar capacity and continued capacity will be

assumed.

Further detalls;

For both phases, it will invelve either a single inferview or a single observational session, and they will be done soon
after consent has been taken, hence, if the participants fose capacity afterwards, still the participant's data will be
retainad and will be usad for the purposes for which consant has been given, And If during the study, if the P1 felt that
there are signs to suggest the participants is upset or distressed, the interview/observational session will be terminated

Ini this section, personal dats means ey data relating to a participant who could potentially be identified. It includes
| peeudonymised date capable of being linked to o participant throush 8 unique cods number,

Storsge and use of personal data during the study
A36. Will you be undertaking any of the following activities at any stage (including in the identification of potential
participants)?( Tick as appropriate)

[] Access to medical records by those outside the direct healthcare feam

[[] Access to soclal care records by those outside the direct social care team

[] Electrenic transfer by magnetic or optical media, email or camputer networks
[[] Sharing of perscnal data with other organisations

[[] Export of personal data outside the EEA

[[] Use of personal addressas, postcodes, taxes. emails or telephone numbers
[} Publication of direct quotations from respondents

[[] Publication of data that might allow identification of individuals

[+ Use of audiofvisual recording devices

[7] Sterage of personal data on any of the following:

[ Manual files (Includes paper or film)
[[] NHS computers

[[] Social Care Service compuiters

[] Home or other persenal computers
A University computers

[] Private company compulers
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[] Laptop computers

Further datails:

Anonymised data, including the transcribed interviews. health literacy assessment papers and the observational
notes will be stored on a secured encrypted laptop awned by Aston University and backed-up on a secure passward-
prolected University network drive, The data will be analysed by the Pl and the supervisory study team,

Anonymised sudio files. observational notes and health literacy assessment papers will be saved with a number to
identify the file, but nat anything that could identity the study participant,

Anonymised audio files, observational notes and health literacy assessmeant papers will anly be ranscribed by the
study P/ The Typing Works Company. Following transcription. the audio file {the interviews) will be deleted.

Any direct quotes fram participants will be anonymised in the final report and any publications.

A3T. Please describe the physical security arrangemants for storage of personal data during the study 7

Completed consent forms and assent forms will be stared in a focked cabinet located in 8 secure office within each
study site.

Mo identifiable information will be asked for during the participant interview nor the observational phase. Any
identifiable information mentioned by participants will not be recorded or will be ancnymised during the transcription
process.

An encrypted dictaphone will be used to record all interviews. The dictaphone that will be used is in line with the NHS
dictaphone requirements.

Anonymised transcribed interviews, observational notes and health literacy assessment papers will be stored on an
encrypted secured laptop cwned by Aston University and backed-up on a secure password-protected University
network drive. Further, o facilitate data analysis, anonymised recordings will be backed up to a secure cloud drive
owned by Aston called "Aston Box™.

AR, How will you ensure the confidentiality of personal data?Please provide @ general statement of the policy and
pracedures for ensuring confidentiality. e.g. anonymization or peevdanymization of data.

Any information provided during the Interview and the observational phase will be anonymised at the earllest
opportunity following the participant interviews and observational sessian

Pseudonyms will be used in place of participant names in the final report and any publications.

All recorders will be downloaded to an encrypted secured laplop only accessible by the Pl and will be transcribed as
so0n as possibie. After transcription is completed, the audio record will be deleted,

A40, Who will have access to participants’ personal data during the study? Where access s by individuals cutside the
direct care leam, please justify and say whether consent will be sough!

The hospital elinical team membars will identify potential participants in the course of thair usual dutles and provide
study information in advanca of introducing the PL

For paricipants recruited from Aston University, the Pl will not have any access to any personal information. PIL will be
distributed by the Pl and upon contacting the PL The P1 will asses for study eligibility

Storago and use of data after the end of tha study

A41, Where will the data generated by the study be analysed and by whom?
The study data will be analysed by the Principal Investigator and the academic supervisory team.

Data will be analysed on Aston University premises.

Date: 21 258491M1316350/37/519

203
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendixes

IRAS Farm Reference: IRAS Version 5.11

A42. Who will have control of and act as the custodian for the data generated by the study?

Titke Forename/|nitials Sumame
Dr  Chi Huynh

Post Lecturer in Clinical Pharmecy, Undergraduate Admissians Tutor = MPharm, Programme Director
— Mastars in Overseas Pharmacy MSe OSPAP

Qualifications BSe (Hons ), MRPharmS. PhD, PGCart {Leaming & Teaching HE). FHEA

Work Address Aston University

Aston Triangle
Birmingham
Post Code B4 TET
‘Work Email chuynh3giaston.ac uk
Work Telephone 0121 204 3231

Fax

A43. How long will personal data be stored or accessed after the study has ended?

(") Less than 3 months
(33— 6 months

{7 B - 12 months

("3 12 months — 3 years
(@ Over 3 years

If langer than 12 months, please justify:
This project is funded by Aston University. Anonymised research data and hard copies of participant consent farms will
be secured archived for six years following the end of the study in accordance with the sponsor's Archiving palicy.

Add. For how long will you store research data generated by the siudy?

Years, &
Manths: O

A45. Please give details of the long term arrangements for storage of research data after the study has ended, Say
where data will be stored, who will have access and the arangemants 1o ensure Secuity,

Upon study completion, study papers including consent and assent forms, anonymised transcribed interview, heaith
literacy assessment papers, observational notes and all study site files will be archivad in the Aston University
Research Archive,

Curing the study tmeframe, consant and assent farms will be stored in a locked cupboard in a sacure office within the
study site. Interviews transcripts, heaith literacy assessment papers and the observational phasa notes will be stored
in a locked cupboard in a secure office within Aston University pharmacy depariment only accessible by the Pl

Mo confidential data will be stored following completion of the study. All research data collected will be anonymised
and will be transcribad and coded at the earliest opportunity. Individual data sets will be identified through a
pseudonym, &.q. Participant 1'

|ﬁ.¢6. Will research participants receive any payments, reimbursement of expenses or any other benefits or incentivas |
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for taking part in this research?
mYes (ONo

If ¥as, please give delails, Far monetary payments, indicale how much and on what basis this has been determined,

Based on previous research exparience, the research leam opted to offer panticipants at the end of each study phase
a 10-pound voucher as an appreciation for thekr efforts and participation

AT, Will individual researchers receive any personal payment over and above normal salary, or any other benefits or
incentives, for taking part in this research?

OYes @ho

AdE, Does the Chief Investigator or any other investigator/collaborator have any direct personal invelvement (e.g.
financial, share holding, personal relationship etc.) in the organisations sponsoring or funding the research that may
give rise to a possible conflict of Interest?

Cives @ Mo

HOTIFICATION OF OTHER PROFESSIONALS

Ad8-1. Will you inform the participants’ General Practitioners (and/or any other health or care professional responaible
Tor their care) that they are taking part in the study?

OYes @MNo

If Yes, please enciose & copy of e information sheetletter for the GP/Mealth professional with a version number and date.

LS50, Will the research be registered on a public database?
®ves (Mo

Please give detals, or justify if not registering the research,
This study ts part of the PI's PhD praject. which will be published via Aston University library Website,

Regiztration of research studies iz encouraged wherever possible.

Yau may be able fo register your sty through your NAS organisation or & register run by a medical research chanty,
or publish your protocol through an open access publisher. If you are aware of & sullable register or other method of
publication, please give details. If not, you may indicate that mo suitable regisier exists. Please ensure thal you have
entered reglstry reference number(s) in question A5-1

A51. How do you intend to report and disseminate the results of the study? Tick as appropriate;

[ Peer reviewed sclentific journals

[ Internal report

[ Conference presentaticn

[ Publication on website

[[] Other pubtication

[ Submission to regulatory autharities

[[] Access to raw data and right to publish freely by all investigators in study or by Independent Steering Committee

Date: 23 258491/1316350/37/519
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on behalf of all investigators
[] Mo plans to report or disseminate the results

[ COther {please spacify)

-PhD thesis
-Bummary repat of the findings to the study sites contributors.
-summary report to the parficipants, for only parbicipants wha requested a copy of the resuits,

AS5Z. If you will be using identifiable personal data, how will you ensure that anonymity will be maintained when
pubdlishing the results?

All data will be anonymised as soon as possible following data collection.
Pseudonyms will be used in any published report.
Any quotations from Interyviews and the observational notes will be anonymised and managed to make sure that the

participants who provided the quote cannot be identified by changing/removing identifying information, e.g. rare or
unusual disease or reatment.

A53. Will you inform participants of the results?
@Yes (MNo

Flease give details of ow you will inform participants ar juslify i not doing 50.
Participants have been invited to annotate on the consent form their address if they would like a summary of the final

report via post.

AS54. How has the scientific quality of the research been assessed? Tick a5 apprapnate.

[[]Independent extemal review
[[] Review within a company
[] Review within a multi-centre research group
[t Revigw within the Chief Investigatar's institution ar hast arganisation
[[] Review within the research team
[ Review by educational supervisor
[[] THher
Justify and dascribe the review process and oulcome. If the review has been undertaken but nal seen by the

researcher, give details of the body which has undertaken the review,
The Chief Investigator and co supervisory team have experience of undertaking pharmacy praclice research,

The academic supervisory team confributed to the development of the method.

The study protocol has been reviewed by Joanna Correa West, Medicines Management Nurse and Jeff Aston,
Associate Chief Pharmacist working in the NHS, have considered the study protocol and assessed tha
feasibiliby'applicabliity of the proposed methadology In a clinical setling.

For all studies except non-doctoral student research, please enciose a copy of any available scientific critique reports,
together with any related comaspondence.

Far non-doctaral student rasearch, pisase enclose a capy of the assassment from your sducalional supenisor’ instifution,

A58, How have the statiatical aspects of the research been reviewed ? Tick as appropriate

[[] Rewview by independent statistician commissioned by funder or sponsor

Date: 24 25B8491/1316350/37/510
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[] Cther review by independent statistician

[7] Review by company statistician

[v4 Review by a statistician within the Chief Investigator's institution

[[] Review by a statistician within the research team or multi-centre group

[ Reviaw by educational suparvisor

[] Cther review by individual with relevant statistical expertise

[[] Ma review necessary as only frequencies and associations will be assessed — details of statistical input not
required

in ail cases please give details below of the individual responsible for reviewing the stalistical agpects. If advice has
been provided in confidence, give details of the department and instifition concermed.

Title Forename/|nitiats Surmame

Dr cChi Huynh
Department Pharmacy Depariment
Imstitutian Aston University
Work Address Astan University
Aston Triangles
Birmingham
Post Coda B4 TET
Talaphana 0121 204 3231
Fa
Mebile
E-mail ¢ huynh3@astion ac uk

Hﬂqss' enclose & copy of any svailable comments or reports from a statistician.

AS5T. What is the primary outcome measure for the study7?
To identify medication administration issues among children aged 0-18 year old in the LIK.

ASE. What are the secondary outcome measures 77 any)
To identify factors associated with medication administration problems among children and young people

A58, What is the sample size for the research? How many parficipants/samplesidata records do you plan fo study in
tatal? If there is move than one group, please give further delfails below.

Total UK sample siza 120
Total international sample size {(including UK): 0
Total in Evropean Economic Area; 0
Funther detais:

For each study phase, the sample size will be as the following:

Up to fifteen parentsiinformal caregivers of patients in each of the following age groups: © to & years, 6 to 10 years and
11 to 16 and young people aged 16 1o 18 years old will be recruited across the five study sites

For qualitative research, fifteen participants are generafly considered sufficient to astablish themes to allow for an in-
depth analysis.

Date: 25 2584911316350/37/510
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AB0. How was the sample size decided upon? f 5 formal sample size calcwlation was vsed, indicate how this was done,
giving sufficient information fo jushfy and reproduce the calculation,

This is a gqualitative research project and is designed 1o explore participants’ experiences and challenges. The
smaller sample size is appropriate for gualitative research compared to quantitative. A sample size of 15 per age
group has been chosen based on previous work, as it has shown that this will provide considered sufficient data and
themes to allow an in-depth analysis.

Thi recruitment of participants for both phases will stop when theoretical saturation is reached. This has been defined
as the point at which “no additional data are being found whereby the (researcher) can develop properties of the

category”.

AB1. Will participants be allocated to groups at random?
OYes  @MNo

AB2. Please describe the methods of analysis (statistical or other appropriate methods, e.g. for qualitative research) by
wihich the data will be evaluated 1o meat the study objectives.

- Phase one;

Tria Imterviesw transcripts will be analysed using QSR NVivo version 11 programme. All transcripts will b reviewed and
Initially analysed by the P 1o identify related themes within the transcripts. QRS Nyivo will suppart analysing qualitative
data, by grouping all related fexts and quotes from all transcripts into identified themes; this will further help in
determining patterns and associations across the collected data. Finally, results will be presented as themes and
supported with anonymised quoted text from the transcripts. 1BM SPS5S programme will be used to aid in data
analysis.

-Phase two!

Parants! Informial caregiver and young people charactanstics will be analysed, dosa accuracy will be analysed {(out-
oiffs of 20% deviation and > 2 times the dose) and arrar rates will be compared and linked to ool type, heailth teracy
and the type of dose instructions used. The above data will be gathered and recorded in & Microsoft Excel sheet and
IBM SPSS programme will be used to aid in data analysis.

AB3. Other key Investigators/collaborators. Piease include all grant co-applicants, protocol co—-suthors and other Key
members of the Chiel imvestigator's feam, inciuding non-doctoral student researchers.

Title Forename/initials Surmame

Mz  MNanna Christiansen
Post Aszzaciate Chief Pharmacist
Qualifications MSc in Pharmacy Practice, MBA
Employer Guy's and 5t Thomas' NHS Foundation Trust

Work Address Evelina London Children’s Hospital, St Thomas' Hospital
Yestminster Bridge Road

Lendon
Post Code SE1 TEH
Talephone
Fax
Mobile
Wiark Email Manna.Christiansendgstt.nhs.uk
Date: 26 258491/1316350/37/519
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Fost
Qualifications
Employer
Work Address

Post Cade
Telephone
Fax

Mobile
Work Emiail

Posi
Cualifications
Employer
Work Address

Fost Code
Telephone
Fax

Mobiie
Work Email

Post
Qualifications
Employer
Work Address

Fost Code
Telephone
Fax

Mabile
Werk Emall

Post
Cualifications
Emplayer
Work Address

Date:

Reference:

Title Foranamalinitials Surname
Ms Catrin Barker

Chief Pharmacist at Alder Hey Children's Hospital
B3¢ in Pharmacy, MSc in Pharmacology

Alder Hey Children's Hospital

Alder Hey Childran's NHS Foundation Trust
Eaton Road

Liverpoo|

L12 24P

Catnin.Barkerf@alderhey.nhs_ ik

Title Forename/initials Surname
b Steve Tormlin

hief Pharmacist

FFRPS, FRPharms

Great Ormond Sireet Hespital for Children NHS Foundation Trust
Great Qrmond Strest Hospital

Great Ormond Street

London

WCTN 3JH

02078298636
Stephen, Temlinggosh. nhs.uk

Title Forename/initisls Surname
M Jalt Asion

BEcin Pharmacy, MSc in CEnical Pharmacy
Birmingham Chikdren’s Hospital NHS Foundation Trust
Birmingham Children's Hospital

Steelnouse Lane

Birmingham

Bd &NH

jef astong@nhs.net

Title Forenamefinitials Surname

Or Chi Huynh

Lecturer in Clinical Pharmacy

BSc (Hons), MRPhams, PhD, PGCert {Leaming & Teaching HE), FHEA
Aston Linjversity

Aston Liniversity

Aston Triangle

Birmingham

27

D.D. Dahmash, PhD Thesis, Aston University 2021

Appendixes

IRAS Version 5.11

2584891/11316350/37/518

209



Appendixes

IRAS Version 5.11

IRAS Form Refarance:
Post Code B4 TET
Telephone
Fax
Mabile 0121204 320
Work Email ¢ huynh2@aston.ac. uk

AB4. Details of ressarch sponsor(s)

AB4.1. Sponsor

Lead Sponsor

() Academic

(y Pharmaceutical industry

(" Medical device industry

() Local Authority

(") Other social care provider {including voluntary secior or private

organisation}
(w) Cither

If Other, please specify: Aston University

Contact person

Mame of arganisation Aston University

Given name James

Family name ‘Wolffsohn

Address Aston University

Towmicity Birmingham

Post code BATET

Courntry UNITED KINGDOM
Telephone 012120441940

Fax

E-mail L3 W Waolffsohni@aston.ac.uk

Status. ) NHS or HSC care organisation Commercial status.  Non-

Commercial

AES. Has external funding for the research been secured?

Fiaage Hck at leas! one check box,
[[] Funding secured from ene or more funders
[7] External funding application to one or mare funders in progress
[ Mo application for external funding will be made

What type of research project |s this?

Date: 28
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(@ Standalone project
(7 Project that Is part of a programme grant

(") Project that is part of a Centre grant
() Project that is part of a fellowship/ personal award! research training award
"y Other

Other - please state:

ABE. Has responsibility for any specific research activities or procedures been delegated to a subcontractor (other
than a co-sponsor listed in ABd-1) ? Flease give delails of subconiractors if aoplicabie,

CiYes @ MNo

ABT. Has this or a similar application bean previously rejected by a Ressarch Ethics Committee in the UK or another
country?

Cives @ Ne

Fiease provide & copy of the unfavourable opinian letter(s). You should explain in your answer fo guestion A6-2 how the
reasons for the unfavourable opinion have been addressed in this application,

ABE-1. Give details of the lead NHS R&D contact for this ressarch:

Title Forename/dinitials Surname

Mirs Kelly Hard
Organisation Birmingham Women's and Children’s NHS Foundaticn Trust
Address RAD Office
Steelhouse Lane
Birmingham
Post Code B4 ENH
Work Email keflyhardi@nhs. net
Telephone 01213338751
Fax
Mabile

AB3-1. How long do you expect the study to last in the UK?

Planned start date: 01/05/2019
Planned end date: 01/08/2020
Total duration

Years: 1 Months: O Days: 1

AT1-1. Is this study?

{") Single centre
@ Multicentre

Date: 28 258491/1316350/37/519
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i England
1 Scotland

L] Wales
[ ] Morthern Ireland

Total UK sites im study Upio 5

yves @ Mo

[] Cther countries in European Economic Area

Does this trial involve countries outside the EUT?

AT1-2. Where will the research take place? (Tick a5 sppropnate)

give gpproximate numbers if known!

i NHS organisations in England

[ MHS organisations in Wales

[T MHS organisations in Scotland
[[JHSC arganisations in Nerthem |reland
[1P practices in England

[[1GP practices in Walas

[7]GP practices in Scotiand

[[1GF practices in Marthem reland

[]Joint health and social care agencies (eg
community mental health teams)
D Lecal authorties

[1Phase 1 trial units
[7] Prizon estabiishments
| Prabation areas

[]/ndependent (private or voluntary sector)
organisations
i Educational establishments

[ Independent research units
[C1Cther (give details)

Total UK sites in study:

AT2. Which organisations in the UK will host the ressarch?Flease indicate the Iype of organisation By Hoking the box and

iYes @ MNo

AT3-1. Will potential participants be identified through any organisations other than the research sites listed above?

AT4. What arrangemants are in place for monitoring and auditing the conduct of the research?

The academic suparvisar will superyise the progress of the project and conduct of the research

Aston University | spansor) will audit the praject under its Health Related Research Maenitoring and Audit Poliey,

Date:
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AT6, Insurance/ indemnity to meet potantial lagal fiabilities

 Note: in this question to NHS indemmity schemes include equivalent schemes provided by Health and Social Care

(HSC} in Northern lreland

ATE-1. What arrangements will be made for insurance andfor indemnity to mest the potential legal liability of the
sponsor|s) for harm to participants arising from the management of the research? Flease fick bok(es) as applicable.

Note: Where a NHS organisation has agreed to act as spansor or co-gponsar, indemmity (s provided through NHS schemas,
Indicate if this applies (there is na need to provide documentary evidence). For all other sponsors, please describe the
arrangements and provide evidence.
[T MHS indemnity scheme will apply (NHS eponsors ahly)
[ Other insurance or indemnity arangements will apply (give details below)
Astan Unlversity insurance,

Pleasa enclose a copy of relevant documents.

ATE-2. What arrangements will be made for insurance and! or indemnity to meet the potential lagal lability of the
sponsor|s) or employer(s) for harm to participants arising from the design of the research? Flease fick box(es) a5
applicabie.

Note: Where researchers with substantive NHS employmant contracts hiave designed the research, indemnily is provided
through NHS schemes, Indicate if this applies (there is no need o provide documenitary evidence). For other profocol
authors (e.g. company employees, university members), please describe the arrangements and provide evidence,

[[] MHS indemnity scheme will apply (protocol authors with NHS contracts only)

[ Ofher insurance or indemnity arrangsments will apply (give details below)

Aston University insurance.

Fiease enclose a cogy of relevant documents.

ATE-3. What arrangements will be made for insurance and/ or indemnity to meet the potential legal Hability of
investigatorsicollaborators arising from harm to participants in the conduct of the research?

Note: Where the participants are NHS patients, indemnily is provided through the NHS schemes or through professional
indemnity. Indicate if this applies fo the whole study [there is no need to provide docuimentary evidence). Where non-NHS

sites are fo be included in the research, including private practices, please describe the arrangements which will be made &t
these sites and provide evidance.

[ MHS indemnity scheme or professienal indemnity will apply (participants recruited at NHS sites only)

v Research includes non-MHS sites (give details of insurance! Indemnity arrangaments for thase sitas below)

Aston University insurance.

Flease enciose a copy of relevant documents.

AT8, Could the research lead to the development of a new productiprocess or the generation of intellectual property?

(¥es ()Mo @ Mot sure

PART B: Section 7 - Children

Diate: 31 258491/13168350/37/519
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1. Plaase specify the potential age range of children under 18 who will be included and give reasons for carrying out the
research in this age group.

Parents and Informal caregivers of children aged 0-16 years old will be the participants In this study. The project is
exploring the nature of medication administration challenges and errors among children aged 0 to 18 yvears old at a
home satting where the parents/informal caregivers are involved.

Glven the high rates of medication administration errors among children and young pecple, and due 1o the limited
avallable Information about the types of medication emors in the UK, the research team opted to design this two-phase
study to establish the nature of medication administration problem occurring at home and, further, to develop
strategies that will help in reducing medication-related errors among children at home.

2. Indicate whether any children under 16 will be recruited as controls and give further details.

Mo. Not spplicable to this research project

3-2. Please describe the arrangements for seeking informed consent from a person with parental responsibility and/or
from children able to give consent for themsealves,

For both phases, written consent will be taken from the participant’s parent or informal caregivers if the child is under
16 years old, or from the participants if they are aged between 16 1o 18 years oid,

For phase one. an assent form will be used where the participant s aged 7 years or older and will be signed by the
patient alongside the parentinformal caregiver consent form,

4. f you intend to provide children under 16 with information about the research and seek their consent or agreement,
please outline how this process will vary according to their age and level of understanding.

For each phase of this study, three age-related Participant Information Leaflets were developed and will be provided to
ensure participant engagement at all ages, where possible

For phase one of this study:. An assent form has been developed for use in those children aged T years and older
where they can understand the project and able fo write their name.

Copies of wrilten information sheel(s) for parents and chitdren, consentiassent form(s) and any cther expianatory matemnal
shouwld be enclosed with the application.

Date: 3z 258401/13168350/27/519
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" PART C: Overview of research sites .

Please enter details of the host organisations (Local Authority, NHS or other) in the UK that will be responsible for the
research sites. For further information please refer fo guidance.

Investigatar
identifier

IM1

IM2

IM3

Diate:

Research site
i) NHS/HSC Site
() Nor-NHS/HSC Site
Organisation GUY'S AND ST THORMAS'
name MHS FOUNDATION TRUST
Address TRUST QFFICES
GUY'S HOSPITAL
GREAT MAZE POND
LONDON GREATER
LONDON
Post Code SE1 ORT
Country ENGLAND
) NHSHSC Site
(7 Non-NHSHSL Site
. GREAT ORMOND STREET
Efmﬂ:'“""” HOSPITAL FOR CHILDREN
MHZ FOUNDATION TRUST
Address GREAT ORMOND STREET
LONDON GREATER
LOMNDON
Post Code WCIN 3JH
Country EMNGLAND
@ MHSHSC Site
(O Mon-NHS/HSC Site
33

Investigator MNamse

Forename Manna

Mididie
name

Family
name
Emaill nanna.christiansandbartshealth. nhs.uk
Qualification

{MD...}

Cauntry UNITED KINGDCM

Christiansen

Forename Stephen

Middie name

Family name Tomlin

Email Stephen tomlinggosh._nhs. uk
Qualification

(MC..}

Country UNITED KINGDOM
Farename Jat

Milddle name

Family name Aztan

Emall Jeft.astani@nhs.net

258491/1318350/37/510
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BIRMINGHAM WOMEN'S Cualification
S;f'“a:' satioh  AND CHILDREN'S NHS (MD...)
FRUNGRTIEN THoEST Country UNITED KINGDOM
Address STEELHOUSE LANE
BIRMINGHAM WEST
MIDLAMDS
Post Code Bd 6NH
Couniry EMNGLAMD
i {7y NHS/HSC Site
E i
- Non-NHS/HSC Site ?lenﬂme L5t
Middle name
Familly name Huynh
Email c.huynh3gasion.ac uk
Instifution name  Aston University Cusalification
Department name MO}
Slreal addrass Aston Tranghe Cauntry UMITED KINGDOM
Tiwmiicity Birmingham
Fost Code B4 TET
Cauntry UNITED KINGDOM
INT
@ NHS/HSC Site
F
) Non-NHS/HSC Site T it
Middle namea
Family name Barker
Email catrin. barkeri@alderhey nhs_uk
Qrganisation ALDER HEY CHILDREN'S Cualification
name NHS FOUNDATION TRUST (WMD)
Address ALDER HEY HOSPITAL Country UNITED KINGDOM
EATON ROAD
WEST DEREY LIVERPCOOL
MERSEYSIDE
Fost Code L12 24P
Counfry ENGLAND:
Diate: 34 258491/1316350/37/518
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PART D: Declarations

Drate;

10

11.

T2

D1. Declaration by Chief Investigator

. The informatian in this farm is accurate io the best of my knowledge and befief and | take full responsikility for

. I undertake to fulfil the responsibilities of the chief investigator for this study as set out in the LK Policy

Framewark far Health and Social Care Research,

. lundertake to abide by the ethical prnciples underying the Declaration of Helsinki and good practice

guidelines on the proper conduct of research

. I the research is approved | undertake to adhere 1o the study protocel, the terms of the full application as

appraved and any conditions sat oul by review bodies in giving approval,

. | undertake to nofify review bodies of substantial amendments o the protocol or the terms of the approved

application. and o seek a favourable opinion from the main REC before implementing the amendmant.

. I undertake to submit annual progress reports setting out the progress of the research, as required by review

bodies,

. I am aware of my respensibility to be up to date and comply with the requirements of the law and relevant

guidelines relating 1o security and confidantialty of patient or ather parsonal data, including the need to register
when necessary with the appropriate Data Protection Officer. | understand that | am net permitied to disclose
[dentifiable data to third parties unless the disciosure has the consant of the data subject or, in the case of
patient data In England and Wales, the disciosure is coverad by the terms of an approval under Section 251 of
the MHS Act 2006

. lunderstand that research records/data may be subject to inspection by review bodies for audit purposes if

required,

. | understand that any personal data in this application will be held by review bodies and their operational

managers and that this will be managed according lo the principles established in the Data Protection Act
2018

I understand that the information contained in this application, any supporing documentation and all
cormrespondence with review bodies or their operational managers relating to the application:

o Wil ba held by the REC (where applicable) until at least 3 years after the end of the study; and by NHS
R&D offices (where the research requires NHS management permission) in accordance with the NHS
Code of Practice on Records Management,

& May be disclosed to the operational managers of review bodies, or the appointing authanty for the REC
{where applicable), in order to check that the application has been processed correctly or to invesfigate
any complaint,

« May be seen by auditors appointed to undertake accreditation of RECs (where appficable).

o \Will be subject to the pravisions of the Fraadom of Information Acts and may be disciosed in respanse
to requests made under the Acts except where statulory exemptions apply

+ May be sent by email to REC members.

I understand that information relating o this research, including the contact details on this apphcation, may be
held on natiohal research infermation systems, and that this will be managed according to the principles
established in the Data Protection Act 2018.

Where the research s reviewed by a REC within the UK Health Departments Research Ethics Service, |
understand that the summary of this study will be published on the website of the Health Research Authority
(HRA) together with the contact paint for enquiries named below. Publication will 1ake piace no earlier than 3
manths aftar tha issua of the sthics committee’s final cpinion ar the withdrawal of the application.

Contact point for publication/Not applicable for RED Farms)
HRA would like fo include a confact point with the published summary of the study for those wishing fo seek further

a5 258491/131633V37/519
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infarmation; We wowld be gratefid If you would indicate ane of the contact paints below
(73 Chilef [nvestigator
() Sponsor
(O Study co-ordinator
(7 Student
(" Cther - please give details
{yMone

Accoss to application for training purposes (Mot applicable for RED Forms)
Optional — please Hick a8 appropriate;

[] | would be content for members of other RECs to have access to the information in the application in confidence
for training purposes. All personal identifiers and references to sponsors, funders and research units would be
ramaved.

This section was signed electronically by Dr Chi Muynh on 02/04/2019 1254

Job Title/Post: Lecturer in Clinical Pharmacy
Organisation: Aston University
Emalil; o huynh3@aston ac uk
Date: 13 2584011316350/37/519
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D2. Declaration by the sponsor's representative

if there is more than one sponscr, this deciaration showld be signed on behalf of the co-sponsors by a representative
of the lead sponsor named &af Add-1,

| confirm that:

1. This research proposal has been discussed with the Chief Investigalor and agreement in principle to
sponsor the research is in place.

2. An appropriate process of scientific critique has demonstrated that this research proposal is worthwhile and
of high scientific quality

3. Any necessary indemnity or insurance arrangements, as described in question ATE, will be in place before
this research starts. Insurance or indemnity policies will be renewed for the duration of the study where
NBCessary,

4. Arrangements will be in place before the study starts for the research team to access resources and support
ta dediver the research as proposed

5, Arrangements lo allocata responsibilities for the management, monitoring and reparting of tha rasearch will
be in piace before the research starts,

6. The responsibilities of sponsors set out in the UK Policy Framework for Health and Social Care Research will
be fubfilled in relation to this research.

Please nate: The declarations below do nol form part of the application for approval above, They will nol be
considered by the Research Ethics Commitiee.

7. Where the research is reviswed by a REC within the UK Health Departments Research Ethics Service, |
understand that the summary of this study will be published on the weabsite of the National Research Ethics
Service (NRES), together with the contact point for enquines named in this application. Publication will take
place no eartier than 3 months after issue of the ethics committes's final opinion or the withdrawal of the
application

8. Specifically, for submissions to the Research Ethics Committees (REGs) | declare that any and ali dlinical
trials approved by the HRA since 30th Seplember 2013 (as defined on IRAS categories as chinical trials of
medicines, devices, combination of medicines and devices or other clinical trials) have been registered on a
publicalty accessible register in compliance with the HRA registration requirements for the UK, or that any
deferral granted by tha HRA sl applies,

This saction was signed slectronically by Walllsohn James on 0210472018 16:20

Jab Title/Post: Assoclate PYVC Resaarch Integrity
Chganisation: Aston University
Emaik: m.nchards 4faston.ac.uk
Date: 37 258401/1316350:/37/519
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IRAS Form Feference IRAS Version 5.11

D3, Declaration for student projects by academic supervisor(s)

1. | hawve read and approved both the research proposal and this application. | am satisfied that the scientific content
of the research is satisfactory for an educational qualification at this level.

2. | undertake to fulfil the responsibiliies of the supervisor for this study as set out imthe UK Policy Framework for
Health and Social Care Research.

3. | take responsibility for ensuring that this study is conducted in accordance with the ethical principles underlying
the Declaration of Helsinki and good practice guidelines on the proper conduct of research, in canjunclion with
clinical supervisors as appropriate.

4, | take respansibility for ensuring that the applicant is up to date and complies with the requirements of the law and
relevant guidelings relating to security and confidentiality of patient and other personal data, in conjunction with

clinical supervisors as appropriate.

Academic suparvisor 1

This section was signed elactronically by Or David Terry on 02/04/2015 12:50

Job Title/Post: Director - APU
Organisation Aston University
Email: d.terryi@aston.ac.uk

Academic suparvisor 2

This section was signed edectranically by Dr Daniel Kirby on 0200472019 13:21

Job Tithe/Post: Lecturer
Organisation: Aston Pharmacy School
Email: d | kirby 1@asion.ac.uk

Academic supervisor 3

This saction was signed edectronically by Dr Chi Huynh on 02/04/2019 1255,

Job Title/Post: Lacturer in Clinical Fharmacy
Organisatian Astan University
Email: c.huynh3@aston.ac.uk
Diate: 38 23B481/1316350:/37/519
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IRAS Form Refaranca: IRAS Version 5.11
Date: 30 2584911 316350/37/519
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Appendix E: Participants Information Sheet for parents and informal caregivers. All

yellow highlighted text was localised for each recruiting site.

Site Logo

Aston Universi Ly (to be added)

The nature of medication administration and dosing issues in children and young people: parental,

informal caregiver and young people’s experiences - a two-phase study

Phase-one: Participant Information Leaflet Intended for Parents or Informal Caregivers

Invitation

We would like to invite you and your child to take part in a research study.

Before you decide if you would like to participate, take time to read the following information

carefully and, if you wish, discuss it with others such as your family, friends or colleagues.

Please ask a member of the research team, whose contact details can be found at the end of this
information sheet, if there is anything that is not clear or if you would like more information before

you make your decision.

What is the purpose of the study?
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Medication problems frequently occur among children and young people at home, commonly when
parents are giving their children their medicine. However, we are looking at the ways that problems
which arise when giving medication to children and young people can be prevented or reduced. The
aim of the study is ultimately to design a model that can help in minimising children medication-
related problems at home. Our study aims to do this by conducting a two-phase study, which will

include one-to-one interviews followed by observations.

Today, we are inviting you to take part in phase-one of the study.

Why have I been invited?

You are being invited to take part in this study because:

=  You are a parent/informal caregiver (male or female) aged 18 years old or above of a child
aged between 0 to16 years old or to a young person aged 16 to 18 years old who is receiving
a prescribed medication by the NHS.

=  You are responsible or share the responsibility of administrating medication to your child.

=  You can speak and read English.

What will happen to me if I take part?

The study involves two stages, but today you are invited to take part in phase-one, which is a face-

to-face interview.

If you wish to take part in phase-two, which involves the preparation of sets of liquid medications,

please contact the research team (contact details found below).

If you and/or your child decide to take part, the one-to-one interview will be arranged to take place

at a convenient time; your child can join in and contribute during the interview if they wish. The
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interview will take up to an hour, we will ask you questions about any current or previous issues and
challenges you have faced when you give an oral medication to your child, If you would like to see

the questions you'll be asked before deciding, please ask and these will be provided.

The researcher will also assess your health literacy levels, Health Literacy is defined as “The
individuals' capacity to obtain, process and understand necessary health information and services
needed to make appropriate health decisions”. The assessment is only going to take 7 minutes and it
will be based on a nutritional information that you usually find on the back of any food products. If

you were part of phase-two of this study then you will not do this assessment again.

With your permission we will audio record the interview and take notes. The recording will be typed
into a document (transcribed) by the Principal Investigator (Mrs. Dania Dahmash) or by a transcriber
approved by Aston University. This process will involve removing any information which could be

used to identify individuals e.g. names, locations etc.

Audio recordings will be destroyed as soon as the transcripts have been checked for accuracy. We
will ensure that anything you have told us that is included in the reporting of the study will be
anonymous. You of course are free not to answer any questions that are asked without giving a

reasomn.

Do I have to take part?

No. It is up to you to decide whether or not you or your child wish to take part.

If you do decide to participate, you will be asked to sign and date a consent form. You would still be

free to withdraw from the study at any time without giving a reason.

Will my taking part in this study be kept confidential?

Yes. A code will be attached to all the data you provide to maintain confidentiality.
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Your personal data (name and contact details) will only be used if the researchers need to contact

you to arrange study visits. Analysis of your data will be undertaken using coded data.

The data we collect will be stored in a secure document store (paper records) or electronically on a

secure encrypted mobile device, password protected computer server or secure cloud storage device.

To ensure the quality of the research Aston University and the NHS Organisation supporting the
study may need to access your data to check that the data has been recorded accurately. If this is

required your personal data will be treated as confidential by the individuals accessing your data.

What happens if I tell you something that concerns you about my health or welfare or that of

the person I care for?

In the unlikely event of this happening, we will discuss with you how this should be addressed. If
necessary, to protect you and the person you care for, we will report your concern to the appropriate

person or bodies.

What are the possible benefits of taking part?

While there are no direct benefits to you of taking part in this study, the data gained will help us
improve our understanding of the types of medication administration errors among children aged 0-

18 years old.

What are the possible risks and burdens of taking part?

We cannot promise that taking part will benefit you directly. By taking part, you will help us to
understand the types of medication administration issues among children and young people in the
UK. Results from this study may be used in the future to help in designing models that can ultimately

reduce medication-related-problems among children at home.
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We do not plan to cover any sensitive or embarrassing issues. However, if you feel uncomfortable
during the interview, the interviewer will pause for a break, after which you can choose to end the

interview or carry on.

What will happen to the results of the study?

The results of this study may be published in scientific journals and/or presented at conferences. If

the results of the study are published, your identity will remain confidential.

A lay summary of the results of the study will be available for participants when the study has been

completed and the researchers will ask if you would like to receive a copy.

The results of the study will also be used in Dania Dahmash PhD thesis.

Expenses and payments

We will offer you a £10 high street shopping voucher in thanks for the time you have taken to take

part in this research.

Who is funding the research?

The study is being funded by Aston University.

Who is organising this study and acting as data controller for the study?

Aston University is organising this study and acting as data controller for the study. You can find out

more about how we use your information in Appendix A.
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Who has reviewed the study?

This study was given a favorable ethical opinion by the /Name of RECJ Research Ethics Committee.

Where can I obtain independent advice about participating in clinical research?

If you would like independent advice on any aspect of this study, please contact the PALS (Patient
Advice and Liaison Service) at [to add the Name of NHS Organisation and contact details— for

the Localised forms — e.g. each hospital will have their own contact details].

What if I have a concern about my participation in the study?

If you have any concerns about your participation in this study, please speak to the research team
and they will do their best to answer your questions. Contact details can be found at the end of this

information sheet.

If the research team are unable to address your concerns or you wish to make a complaint about how
the study is being conducted you should contact the Aston University Director of Governance, Mr.

John Walter, j.g.walter@aston.ac.uk or telephone 0121 204 4869.

Research Team

- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

Phone: 0121 204 3231

- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725
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Thank you for taking time to read this information sheet. If you have any questions regarding the

study please don’t hesitate to ask one of the research team.
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Aston University

Aston University is the sponsor for this study based in the United Kingdom. We will be using
information from you, your child and your child’s medical records in order to undertake this study
and will act as the data controller for this study. This means that we are responsible for looking after
you and your child’s information and using it properly. Aston University will keep identifiable

information about you and your child for a minimum of 6 years after the study has finished.

You and your child’s rights to access, change or move your information are limited, as we need to
manage you and your child’s information in specific ways in order for the research to be reliable and
accurate. If you withdraw from the study, we will keep the information about you and your child that
we have already obtained. To safeguard you and your child’s rights, we will use the minimum

personally identifiable information possible.

You can find out more about how we use your information at www.aston.ac.uk/dataprotection or by

contacting our Data Protection Officer at dp_officer@aston.ac.uk.

If you wish to raise a complaint on how we have handled you and/or your child’s personal data, you
can contact our Data Protection Officer who will investigate the matter. If you are not satisfied with
our response or believe we are processing you and/or your child’s personal data in a way that is not

lawful you can complain to the Information Commissioner’s Office (ICO).

[Add NHS site details] will use your and/or your child’s name, and contact details to contact you
about the research study, and make sure that relevant information about the study is recorded for you
and/or your child’s care, and to oversee the quality of the study. Individuals from Aston University
and regulatory organisations may look at your child’s medical records and your and or your child’s
research records to check the accuracy of the research study. [Add NHS site details] will pass these
details to Aston University along with the information collected from you, your child and your child’s
medical records. The only people in Aston University who will have access to information that

identifies you and/or your child will be people who need to contact you to arrange and undertake
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research visits or audit the data collection process. The people who analyse the information will not
be able to identify you and/or your child and will not be able to find out your names, or contact

details.

When you agree to take part in a research study, the information about you and/or your child’s health
and care may be provided to researchers running other research studies in this organisation and in
other organisations. These organisations may be universities, NHS organisations or companies
involved in health and care research in this country or abroad. You and/or your child’s information
will only be used by organisations and researchers to conduct research in accordance with the UK

Policy Framework for Health and Social Care Research.

This information will not identify you and will not be combined with other information in a way that
could identify you and/or your child. The information will only be used for the purpose of health and

care research, and cannot be used to contact you and/or your child or to affect your child’s care.
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Appendix F: Participants Information Sheet for young people aged between 16 to 18

years old. All yellow highlighted text was localised for each recruiting site.

Site Logo

Aston University (to be added)

The nature of medication administration and dosing issues in children and young people: parental,

informal caregiver and young people’s experiences - a two-phase study

Phase one :Participant Information Leaflet intended for Young People Aged 16 to18 Years Old

Invitation

We would like to invite you to take part in a research study.

Before you decide if you would like to participate, take time to read the following information

carefully and, if you wish, discuss it with others such as your family, friends or colleagues.

Please ask a member of the research team, whose contact details can be found at the end of this
information sheet, if there is anything that is not clear or if you would like more information before

you make your decision.

What is the purpose of the study?
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Medication problems frequently occur among children and young people at home, commonly at a
medication administration stage, where a young person is responsible for taking the prescribed oral
medication. However, medication problems among children and young people can be prevented or
reduced. This project is set up to identify the issues that young people experience when taking their
oral medication and untimely design a model that can help in minimising medication-related
problems at home among young people. Our study aims to do this by conducting a two-phase study

which will include one-to-one interviews followed by observations.

Today, we are inviting you to take part in phase-one of the study.

Why have I been chosen?

You are being invited to take part in this study because:

=  You are male or female aged between 16 and 18 years old and receiving a prescribed oral
medication from the NHS.
=  You are responsible of taking your oral prescribed medication.

®=  You can speak and read English.

What will happen to me if I take part?

The study involves two stages, but today you are invited to take part in phase-one, which is a face-

to-face interview.

If you wish to take part in phase two of the study, which will involve measuring a set of liquids,

please contact the research team (contact details found below).

If you decided to take part, the one-to-one interview will be arranged to take place at a convenient
time. The interview will take up to an hour, during the course of the interview we will ask you

questions about any issues and challenges you have experienced or are still experiencing while taking
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your oral medications, if you would like to see the questions you'll be asked before deciding, please

ask and these will be provided.

The researcher will also assess your health literacy levels, Health Literacy is defined as “The
individuals' capacity to obtain, process and understand necessary health information and services
needed to make appropriate health decisions”. The assessment is only going to take 7 minutes and it
will be based on a nutritional information that you usually find on the back of any food products. If

you were part of phase-two of this study then you will not do this assessment again.

With your permission we will audio record the interview and take notes. The recording will be typed
into a document (transcribed) by the Principle Investigator (Mrs. Dania Dahmash) or by a transcriber
approved by Aston University. This process will involve removing any information which could be

used to identify individuals e.g. names, locations etc.

Audio recordings will be destroyed as soon as the transcripts have been checked for accuracy. We
will ensure that anything you have told us that is included in the reporting of the study will be
anonymous. You of course are free not to answer any questions that are asked without giving a

réasom.

Do I have to take part?

No. It is up to you to decide whether or not you wish to take part.

If you do decide to participate, you will be asked to sign and date a consent form. You would still be

free to withdraw from the study at any time up without giving a reason.

Will my taking part in this study be kept confidential?

Yes. A code will be attached to all the data you provide to maintain confidentiality.

Your personal data (name and contact details) will only be used if the researchers need to contact

you to arrange study visits. Analysis of your data will be undertaken using coded data.
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The data we collect will be stored in a secure document store (paper records) or electronically on a

secure encrypted mobile device, password protected computer server or secure cloud storage device.

To ensure the quality of the research Aston University and the NHS Organisation supporting the
study may need to access your data to check that the data has been recorded accurately. If this is

required your personal data will be treated as confidential by the individuals accessing your data.

What happens if I tell you something that concerns you about my health or welfare or that of the

person I care for?

In the unlikely event of this happening, we will discuss with you how this should be addressed. If
necessary, to protect you and the person you care for, we will report your concern to the appropriate

person or bodies.

What are the possible benefits of taking part?

While there are no direct benefits to you of taking part in this study, the data gained will help us
improve our understanding of the types of medication administration errors among children aged 0-

18 years old.

What are the possible risks and burdens of taking part?

We cannot promise that taking part will benefit you directly. By taking part, you will help us to
understand the types of medication administration issues among children and young people in the
UK. The results from this may be used in the future to design models that can help in minimising

medication-related-problems among children and young people in the UK.

We do not plan to cover any sensitive or embarrassing issues. However, if you feel uncomfortable
during the interview, the interviewer will pause for a break, after which you can choose to end the

interview or carry on.
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What will happen to the results of the study?

The results of this study may be published in scientific journals and/or presented at conferences. If

the results of the study are published, your identity will remain confidential.

A lay summary of the results of the study will be available for participants when the study has been

completed and the researchers will ask if you would like to receive a copy.

The results of the study will also be used in Dania Dahmash PhD thesis.

Expenses and payments

We will offer you a £10 high street shopping voucher in thanks for the time you have taken to take

part in this research.

Who is funding the research?

The study is being funded by Aston University.

Who is organising this study and acting as data controller for the study?

Aston University is organising this study and acting as data controller for the study. You can find

out more about how we use your information in Appendix A.

Who has reviewed the study?

This study was given a favorable ethical opinion by the [Name of RECJ] Research Ethics Committee.

Where can I obtain independent advice about participating in clinical research?
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If you would like independent advice on any aspect of this study, please contact the PALS (Patient
Advice and Liaison Service) at [add Name of NHS Organisation and contact details-— for the

Localised forms — e.g. each hospital will have their own contact details].

What if [ have a concern about my participation in the study?

If you have any concerns about your participation in this study, please speak to the research team
and they will do their best to answer your questions. Contact details can be found at the end of this

information sheet.

If the research team are unable to address your concerns or you wish to make a complaint about how
the study is being conducted you should contact the Aston University Director of Governance, Mr.

John Walter, j.g.walter@aston.ac.uk or telephone 0121 204 4869.

Research Team

- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

Phone: 0121 204 3231

- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for taking time to read this information sheet. If you have any questions regarding the

study, please do not hesitate to ask one of the research team
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Aston University

Aston University is the sponsor for this study based in the United Kingdom. We will be using
information from your medical records in order to undertake this study and will act as the data
controller for this study. This means that we are responsible for looking after your information and
using it properly. Aston University will keep identifiable information about you for a minimum of 6

years after the study has finished.

Your rights to access, change or move your information are limited, as we need to manage your
information in specific ways in order for the research to be reliable and accurate. If you withdraw
from the study, we will keep the information about you that we have already obtained. To safeguard

your rights, we will use the minimum personally identifiable information possible.

You can find out more about how we use your information at www.aston.ac.uk/dataprotection or by

contacting our Data Protection Officer at dp_officer@aston.ac.uk.

If you wish to raise a complaint on how we have handled your personal data, you can contact our
Data Protection Officer who will investigate the matter. If you are not satisfied with our response or
believe we are processing your personal data in a way that is not lawful you can complain to the

Information Commissioner’s Office (ICO).

[ADD NHS TRUST DETAILS] will use your name, and contact details to contact you about the
research study, and make sure that relevant information about the study is recorded for your care,
and to oversee the quality of the study. Individuals from Aston University and regulatory
organisations may look at your medical records and your research records to check the accuracy of
the research study. [ADD NHS TRUST DETAILS] will pass these details to Aston University along
with the information collected from your medical records. The only people in Aston University who
will have access to information that identifies you will be people who need to contact you to arrange

and undertake research visits or audit the data collection process. The people who analyse the
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information will not be able to identify you and will not be able to find out your name, or contact

details.

When you agree to take part in a research study, the information about your health and care may be
provided to researchers running other research studies in this organisation and in other organisations.
These organisations may be universities, NHS organisations or companies involved in health and
care research in this country or abroad. Your information will only be used by organisations and
researchers to conduct research in accordance with the UK Policy Framework for Health and Social

Care Research.

This information will not identify you and will not be combined with other information in a way that
could identify you. The information will only be used for the purpose of health and care research,

and cannot be used to contact you or to affect your care.
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Appendix I: Participants Information Sheet for children aged between 11 to 15 years

old. All yellow highlighted text was localised for each recruiting site.

Site Logo

Aston University (to be added)

Part one Participant Information Leaflet for Children Aged 11-15 Years Old

Study title “What are the problems that children and parents experience when taking a

medication?”

Invitation

We would like to invite you to help us with our research study. Please read this information carefully
and talk to your mum, dad or carer about the study. Ask us if there is anything that is not clear or if

you want to know more.

Take time to decide whether you want to do this. If you don’t then that’s fine, you will be looked

after at the hospital just the same.

Why we are doing this study?

We want to know what are the mistakes that parents or carers do when giving a medicine to their
children by mouth. This study has two parts; today we are inviting you to take part in phase-one,
which is an interview. The other part is an observation where we watch while people measure out

liquids.
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Why have I been asked to take part?

Your parents or carers and you are been invited to take part as you are aged between 11 to 15 years

old and you are taking a medicine that your parents or carer gives to you by mouth.

We normally speak to you in hospital before you leave to go home.

Do I have to take part?

Nol! it is entirely up to you. If you decide to take part:

- We will be asked to sign a form to say that you agree to take part (an assent form: which is
an agreement)

- You will be given this information sheet and copy of your signed assent form to keep.

You are free to stop taking part at any point of the study without giving a reason. If you decide to

stop, this will not affect the care you receive.

What will happen to me if I take part in the research?
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=  We would take up to 30 minutes to talk to your parents or carers and ask them question
regarding their experience when they give you your medicine. During the talk we will : Ask
your parents or caregiver about their current or previous experience regarding giving you
your medication and how it affected your health.

= Also, assess your parent or carer health literacy. Health literacy means the ability of a person

to understand important health information.

In exchange for participant’s time and effort we will be offering all participants a £10 LOVE2SHOP

voucher on completion of this study part.

Will joining the study will help me?

No, but the information we will get will might help us know what are the problems that parents/carers

experience when they give their child medication by mouth.

What happens when the research study stops?

We will collect all the information together and decide if it is useful in telling us if we can help

improve medication administration to children in the future.

Aston University Director of Governance, Mr. John Walter, j.g.walter@aston.ac.uk or telephone

0121 204 4869.

Contact for information

If you would like any further information about this study you could contact:

- Dr Chi Huynh (Chief investigator)
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Email: ¢c.huynh3@aston.ac.uk

Phone: 0121 204 3231

- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for reading so far- if you are still interested, please go to part 2:
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Part 2-more detail- information you need to know if you still want to take part.

What if I don’t want to do the research anymore?

Just tell your mum, dad, carer or the research team at any time. You will still have the same care

whilst you are at hospital.

What if there is a problem or something goes wrong?

Tell us if there is a problem and we will try and sort it straight away. Your mum, dad or carer can

either contact any of the following:

1- Patient Advice and Liaison services (PALS) at [add Name of NHS Organisation ai
details].
2- Aston University Director of Governance, Mr. John Walter, j.g.walter@aston.ac.uk or

telephone 0121 204 4869.

Will anyone else know I am doing this?
Only the person who will conduct the interview will know you are taking part.

All information that is collected about you during the research will be kept confidential. You will be

given a number, which will be used instead.

What will happen to the results of the research study?

When the study has finished we will be sharing a summary with the participants. The results will be
also be included as part of the Principal Investigator educational qualification. They will be

anonymous, which means that you will not be able to be identified from them.
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Who is funding t

This research is funded by Aston University.

Who has checked the study?

Before any research goes ahead it has to be checked by a Research Ethics Committee. This is a group
of people who make sure that the research is OK to do. This study has been looked at by the Black

Country Research Ethics Committee

How can I find out more about the research?
If you would like any further information about this study you could contact the research team:
- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

vy

¢
Phone: 0121 204 3231 ,‘?‘\
- Mrs Dania Dahmash (Principal Investigator) ‘%:j\

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for taking the time to read this-please ask any questions if you need to.
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Appendix G: Participants Information Sheet for children aged 6 to 10 years old. All

yellow highlighted text was localised for each recruiting site.

Site Logo

Aston University (to be added)

Part one: Participant Information Leaflet for Children Aged 6-10 Years Old

To be shown and read by parent/carer if required

Study title

What are the problems that children and parents experience when taking a medication?

What is research?

Research is a way to help us find out the answer to an important question.
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Why we are doing this study?

We want to try to find out what are the mistakes that parents or carers do when giving a medicine to

you.

Why me?

- You have been chosen because you are a children aged between 6 to 10 years old. Also you are
taking a medicine that your parents are giving it to you by mouth. We are asking 60 parents and
young people all together.

- We are going to speak to your mum, dad or carer in the hospital and ask them some questions

and it won’t take longer than half an hour.

Do I have to take part?

No, you do not! It is your choice. We would like you to read this information sheet. If you agree to
take part, we would like you to write your name on two forms. We will also ask your mum, dad or
carer to write their name on the forms and give one back to us. You can still change your mind later.

If you do not want to take part just say no!
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v X

What will happen to me if I take part?

Simply we would to ask your parents or carers some questions. We will also ask your parents or
carers some food label related questions. The questions will be about what your mum, dad, or carer
experience when giving you your medicine. Your mum, dad or carer will be doing something towards

the study by answering our questions.
Incase if you refused to be part of the study, your care will be completely the same.

In exchange for your parents or carer time and efforts, we will be offering a 10£ LOVE2SHOP

voucher on completion of the study.

What if something goes wrong?

Your mum, dad or carer will be able to talk to someone who will be able to tell them what they need

to do about it.

What if I don’t want to do the research anymore?
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Just tell mum, dad or carer, and the researchers that you don’t want to take part anymore. You don’t

have to give any reason. It is YOUR choice.

What if I want to complain about the study?

If you want to complain you or your mum, dad or carer can talk to [add Name of NHS Organisation

and contact details] or Mr. John Walter, j.g.walter@aston.ac.uk or telephone 0121 204 4869.

Will anyone else know I'm doing this?

Only the person who spoke to your mum, dad or carer will know you are taking part. No one else

will know because we will not use your name. You will get a number which will be used instead.

What happens to what the researchers find out?

Once we finished talking to your parents or carer we will make sure it is stored in a safe place and

only the people doing the research can look at it. We will use the information to help other children

take their medicine in a better way.

Did anyone else check the study is OK to do?

This study has been checked by several people, to make sure it is alright.
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How can I find out more about this study?

Your mum, dad or carer may be able to answer your questions.

Thank you for taking time to read this information sheet- please ask any questions if you need to

IRAS ID: 258491: [Phase one: PIL for Children Aged 6-10], [V0.5], [15/05/2019]
249
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendixes
Appendix H: Participants Information Sheet for children aged 5 years old and

younger. All yellow highlighted text was localised for

. . Site Logo
each recruiting site.

(to be added)

v

Aston University

Phase Two Participant Information Leaflet for Children

Aged Under 5 Years Old
We want to talk to you about a study:

1- Mummy or daddy give you your medicine. Sometimes, though it doesn’t go quite right.
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2- We want to watch mummy or daddy while they prepare a medicine.

This leaflet is intended for parents/carers to read to the child under 5 years old.
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Appendix I: Phase one assent form

Site or Collaborator Logo(s)(to be

added- if required)

Aston University

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study

Phase One: Assent Form

Name of Chief Investigator: Dr Chi Huynh

This form to be completed by the child (or if unable, parent on their behalf) /young person to circle

all they agree with:

1. Do you confirm that you have or someone has read and explained the study to Yes/No

you?
2. Do you understand what this project is about? Yes/No
3. Do you know that you can stop taking part in the study at any time? Yes/No
4. Did you have the opportunity to ask questions about the study? Yes/No
5. Have you had your questions answered in a way you understand? Yes/No
6. Do you know that the interview will be recorded? Yes/No
7. Do you want to take part in the study Yes/No

If you do not want to take part in the study, do not sign your name.
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If you do want to take part, you can write your name down below:

Name of participant Date Signature

Name of Person who Date Signature

explained the study
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Appendix J: REMEDY- Phase One Consent form intended to parents and Informal

Caregivers

Site or Collaborator Logo(s)

(to be added- if required)

Aston University

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study

Phase one: Consent Form for Parents and Informal Caregivers

Name of Chief Investigator: Dr Chi Huynh

Please initial boxes

1. | I confirm that I have read and understand the Participant Information Sheet
(Version Number and Date) for the above study. I have had the opportunity to
consider the information, ask questions and have had these answered

satisfactorily.

2. | I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason and without my legal rights being

affected.

3. | I agree to my personal data and data relating to me collected during the study

being processed as described in the Participant Information Sheet.

4. | I understand that if during the study I tell the research team something that
causes them to have concerns in relation to my health and/or welfare they may

need to breach my confidentiality.
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5. | I agree to my interview being audio recorded and to anonymised direct quotes

from me being used in publications resulting from the study.

6. | I agree to my anonymised data being used by research teams for future research.

7. | I agree to my personal data being processed for the purposes of inviting me to
participate in future research projects. I understand that I may opt out of

receiving these invitations at any time.

8. | I agree to take part in this study.

Provide your address if you wish to receive a summary copy of the results:

Name of participant Date Signature
Name of Person receiving Date Signature
consent
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Appendix K: Consent form for young people aged between 16 to 18 years old.

Site or Collaborator Logo(s)

(to be added- if required)

Aston University

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study
Phase one: Consent Form for young people aged between 16-18 years old
Name of Chief Investigator: Dr Chi Huynh

Please initial boxes

1. | I confirm that I have read and understand the Participant Information Sheet
(Version Number and Date) for the above study. I have had the opportunity to
consider the information, ask questions and have had these answered

satisfactorily.

2. | I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason and without my legal rights being

affected.

3. | I agree to my personal data and data relating to me collected during the study

being processed as described in the Participant Information Sheet.

4. | I understand that if during the study I tell the research team something that
causes them to have concerns in relation to my health and/or welfare they may

need to breach my confidentiality.

IRAS ID: 258491: [Phase one: Consent form for young people aged 16 to 18 years old], [V0.5],
[15/05/2019]
256
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendixes

5. | T agree to my interview being audio recorded and to anonymised direct quotes

from me being used in publications resulting from the study.

6. | I agree to my anonymised data being used by research teams for future research.

7. | I agree to my personal data being processed for the purposes of inviting me to
participate in future research projects. I understand that I may opt out of

receiving these invitations at any time.

8. | I agree to take part in this study.

Provide your address if you wish to receive a summary copy of the results:

Name of participant Date  Signature

Name of Person receiving Date  Signature

consent
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Appendix L: Invitation letter for participant recruitment at Aston University for

phase one and phase two

Aston University

Birmingham
Participants Needed

Study Title: The nature of medication administration and dosing issues in children and young

people: parental, informal caregiver and young people’s experiences - a two-phase study

You are invited to participate in a research study exploring the types of medication administration
problems among children aged 0 to 18 years old, in the hope of ultimately designing a model that

can optimise medication use among children.
This study has two phases:

- Phase one, will involve taking part in a one-to-one interview that will last up to an hour,
- Phase two, will involve preparing a set of liquid medication doses using different

measurement tools. This will be arranged as per participant’s convenient time.

All participants will receive for each phase a £10 Love to Shop Vouchers for their time.
We are currently recruiting students and staff members to take part in this study, if they are:

1- parents/informal caregivers of a child aged 0 to 18 years who are responsible or share the
responsibility of administrating a prescribed oral medication to their child
2- Young people (male of female) aged 16 to 18 years old who are managing their own

medications including administration of their prescribed oral medications
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3- Speak and understand English

Please contact Dania Dahmash for more information, by email

Dahmashd@aston.ac.uk
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Appendix M: Interview Guide for parents/informal caregivers and young people.

Interview Guide for Parents/Informal Caregivers

Introduction

Good morning/ afternoon:

I would like to introduce myself, I am Dania Dahmash from Aston University, and I am a research

student interested in medication optimisation among children.

I would like to thank you for taking part in this study.

Please feel free to stop me at any time during the interview.

Do you have any question about the study before we start with the interview?

Questions

1. Tell me about the main challenges you ever encountered or still encountering when you give
your child his/her medication(s)?

2. Tell me if you have a good or bad experience regarding using a particular medication?

3.  When you prepare your child medication, do you usually refer to:

4. the healthcare professional instructions,

5. medication leaflet,

6. your memory recalling instructions from your healthcare professional or,

7. your previous experience?

8. What do you usually do if you did not understand the medication administration instructions?
a. Call the healthcare professional (Nurse, pharmacist, Dr)
b. Read the leaflet
c. Goonline
d. others (Specify)
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9. Where do you look for information regarding how to administer your child medication?

10. When you prepare your child dose, which measurement tool you reach for?

11. Try to put options... as they could not specify

12. Have you ever experienced any issues regarding measurement tool that has been supplied or
provided with the medication?

13. Please let me know if you have any suggestions that you think will help you be more

confident when you give your child his/her medication.

Thank you for your inputs.
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Interview Guide for Young people aged 16 to18 years old

Introduction

Good morning/ afternoon:

I would like to introduce myself, I am Dania Dahmash from Aston University, and I am a research

student interested in medication optimisation among children.

I would like to thank you for taking part in this study.

Please feel free to stop me at any time during the interview.

Do you have any question about the study before we start with the interview?

Questions

1. Tell me about the main challenges you ever encountered or still encountering when you are
taking your medication?
2. Tell me if you have a good or bad experience regarding using a particular medication?
3. When you prepare your medication, do you usually refer to
a. the healthcare professional instructions,
b. medication leaflet,
¢. your memory recalling instructions from your healthcare professional
d. or your previous experience?
4. What do you usually do if you did not understand the medication administration instructions?
5. Where do you look for information regarding how to take your medication?
6. Have you ever been prescribed a liquid medication? If “yes”, ask question 7 and 8 if the
answer is “no” go to question 9.
7. When you prepare your dose, which measurement tool you reach for? (If applicable, ask

only if the dosage formulation is liquid).
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8. Have you ever experience any issues regarding measurement tool that has been supplied or
provided with the medication? (If applicable, ask only if the dosage formulation is liquid).
9. Please let me know if you have any suggestions that you think will help you be more

confident when you give your child their medication.

Thank you for your inputs.

IRAS ID: 258491: [REMEY- Phase One Interview Guide for parents and young people], [V0.5],

[15/05/2019]

263
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendixes

Appendix N: Newest Vital Sign test to access for partcipants health liearcy levels.

The Newest Vital Sign label

Product Description: Ice Cream

Serving Size: 100m|
Servings per container: 4
NUTRITIONAL INFORMATION
TYPICAL VALUES Per 100ml
Energy 1050 kJ
250 kcal (calories)

Protein 49
Carbohydrate 30g

of which sugars 23¢9
Fat 13 ¢

of which saturates 9¢g

of which monounsaturates Og

of which polyunsaturates 3g

of which trans fats 19
Fibre 0g
Sodium 0.05¢

Ingredients: Cream, Skimmed Milk, Sugar, Whole Egg,
Stabilisers (Guar Gum), Peanut Oil, Vanilla Extract (0.05%).
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Newest Vital Sign UK questions including correct responses and Score scheme.

Questions Answer Correct

Yes No

1 | How many calories (kcal) will you eat if you eat the whole container?

Correct response: 1,000 KCAL or 1,000 CALORIES

2 | If you are advised to eat no more than 60 grams of carbohydrate for
dessert, what is the maximum amount of ice cream you could have?

Correct response: Two servings (or anything up to 2 servings) OR Half
the container (or any amount up to half the container) OR 200 ml (or any

amount up to 200 ml).

3 | Imagine that your doctor advises you to reduce the amount of saturated
fat in your diet. You usually have 42 g of saturated fat each day, some of
which comes from one serving of ice cream. If you stop eating ice cream,
how many grams of saturated fat would you be eating each day?

Correct response: 33 g

4 | If you usually eat 2500 calories each day, what percentage of your daily
calorie (kcal) intake will you get if you eat one serving of ice cream?

Correct response: 1/10 (one tenth) OR 10%

Imagine that you are allergic to the following substances: penicillin, peanuts, latex gloves, and bee

stings.

5 | Is it safe for you to eat this ice cream?

Correct response: No

If ‘“No’ to Q5:

6 | Why not?
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Correct response: Because it contains peanut oil/peanuts/nuts OR

Because you might have an allergic reaction

ASK IF answer to Q6 is ‘Because you might have an allergic reaction’:

7 | Why would you have an allergic reaction?

Correct response: Because it contains peanut oil/peanuts/nuts

Number of correct answers

Interpretation

Score of 0-1 suggests high likelihood (50% or more) of limited literacy.

Score of 2-3 indicates the possibility of limited literacy.

Score of 4-6 almost always indicates adequate literacy.

Reference :1- Rowlands G, Khazaezadeh N, Oteng-Ntim E, Seed P, Barr S, Weiss BD. Development
and validation of a measure of health literacy in the UK: the newest vital sign. BMC Public Health.

2013;13(1):116.
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Appendix O: Phase Two consent form for parents and informal caregivers

Site or Collaborator Logo(s)

ASEO]‘] Unrve rs | ty (to be added- if required)

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study

Phase Two: Consent Form for Parents and Informal Caregivers

Name of Chief Investigator: Dr Chi Huynh

Please initial boxes

1. | I confirm that I have read and understand the Participant Information Sheet
(Version Number and Date) for the above study. I have had the opportunity
to consider the information, ask questions and have had these answered

satisfactorily.

2. | I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason and without my legal rights being

affected.

3. | I agree to my personal data and data relating to me collected during the study

being processed as described in the Participant Information Sheet.

4. | I understand that if during the study I tell the research team something that
causes them to have concerns in relation to my health and/or welfare they may

need to breach my confidentiality.

5. | Iagree to my anonymised data being used by research teams for future research.
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6. | I agree to my personal data being processed for the purposes of inviting me to
participate in future research projects. I understand that I may opt out of

receiving these invitations at any time.

7. | Tagree to take part in this study.

Provide your address if you wish to receive a summary copy of the results:

Name of participant Date  Signature

Name of Person receiving Date  Signature consent.
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Appendix P: Phase two consent form for young people aged 16 to 18 years old

Site or Collaborator Logo(s)

Aston University (to be added- if required)

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study

Phase Two: Consent Form for Young People Aged 16-18 Years Old

Name of Chief Investigator: Dr Chi Huynh

Please initial boxes

1. | I confirm that I have read and understand the Participant Information Sheet
(Version Number and Date) for the above study. I have had the opportunity
to consider the information, ask questions and have had these answered

satisfactorily.

2. | I understand that my participation is voluntary and that I am free to withdraw
at any time, without giving any reason and without my legal rights being

affected.

3. | I agree to my personal data and data relating to me collected during the study

being processed as described in the Participant Information Sheet.

4. | I understand that if during the study I tell the research team something that
causes them to have concerns in relation to my health and/or welfare they may

need to breach my confidentiality.

5. | Iagree to my anonymised data being used by research teams for future research.
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6. | I agree to my personal data being processed for the purposes of inviting me to
participate in future research projects. I understand that I may opt out of

receiving these invitations at any time.

7. | L agree to take part in this study.

Provide your address if you wish to receive a summary copy of the results:

Name of participant ~ Date  Signature

Name of Person receiving Date  Signature consen
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Appendix Q: Phase two participant Information sheet for parents and informal

caregivers. All yellow highlighted text was localised for each recruiting site.

Site Logo

Aston University (to be added)

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study

Phase two: Participant Information Leaflet intended for parents/informal caregivers

Invitation

We would like to invite you to take part in a research study.

Before you decide if you would like to participate, take time to read the following information

carefully and, if you wish, discuss it with others such as your family, friends or colleagues.

Please ask a member of the research team, whose contact details can be found at the end of this
information sheet, if there is anything that is not clear or if you would like more information before

you make your decision.

What is the purpose of the study?
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Medication problems frequently occur among children and young people at home, commonly when
parents are giving their children their medicine. However, we are looking at the ways that problems
which arise when giving medication to children and young people can be prevented or reduced. The
aim of the study is ultimately to design a model that can help in minimising children medication-
related problems at home. Our study aims to do this by conducting a two-phase study, which will

include one-to-one interviews followed by observations.

Today, we are inviting you to take part in phase two of the study.

Why have I been chosen?
You are being invited to take part in this study because:

=  You are a parent/informal caregiver (male or female) aged 18 years old or above of a child
aged between 0 to16 years old or to a young person aged 16 to 18 years old who is receiving
a prescribed medication by the NHS.

=  You are responsible or share the responsibility of administrating medication to your child.

®=  You can speak and read English.

What will happen to me if I take part?

The study involves two stages, but today you are invited to take part in phase two, which is the

demonstrating part of this study.

If you wish to take part in phase one of the study, which will involve a one-to-one interview, please

contact the research team (contact details found below).

In this phase, you will be preparing different range of dose volumes using two different liquids one
is a suspension (viscous called Cherry Syrup®) and another one is a solution (similar to water in

nature called normal saline). The researcher will provide you with a handout. The handout will tell
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you how much amount of drug you need to withdraw from the liquids. You will also be provided
with different measurement tools to help you prepare the dose. Once you have prepared the dose the
researcher will weigh out the tool that contains the medication and record it. During this phase, the

researcher will take some notes.

The researcher will also assess your health literacy levels, Health Literacy is defined as “The
individuals' capacity to obtain, process and understand necessary health information and services
needed to make appropriate health decisions”. The assessment is only going to take 7 minutes and it
will be based on a nutritional information that you usually find on the back of any food products. If

you were part of phase one of this study then you will not do this assessment again.

Do I have to take part?

No. It is up to you to decide whether or not you or your child wish to take part.

If you do decide to participate, you will be asked to sign and date a consent form. You would still be

free to withdraw from this phase at any time without giving a reason.

Will my taking part in this study be kept confidential?

Yes. A code will be attached to all the data you provide to maintain confidentiality.

Your personal data (name and contact details) will only be used if the researchers need to contact

you to arrange study visits. Analysis of your data will be undertaken using coded data.

The data we collect will be stored in a secure document store (paper records) or electronically on a

secure encrypted mobile device, password protected computer server or secure cloud storage device.
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The data we collect will be stored in a secure document store (paper records) or electronically on a

secure encrypted mobile device, password protected computer server or secure cloud storage device.

To ensure the quality of the research Aston University and the NHS Organisation supporting the
study may need to access your data to check that the data has been recorded accurately. If this is

required your personal data will be treated as confidential by the individuals accessing your data.

What are the possible benefits of taking part?

While there are no direct benefits to you of taking part in this study, the data gained will help us
improve our understanding of the types of medication administration problems happening at home

among children aged 0 to 18 years old in the UK.

What are the possible risks and burdens of taking part?

We cannot promise that taking part will benefit you directly. By taking part, you will help us to
understand the types of medication administration issues among children and young people in the
UK. The results may be used in the future to design models that can help in reducing medication-

related-problems occurring at home.

We do not plan to cover any sensitive or embarrassing issues. However, if you feel uncomfortable
during the interview, the interviewer will pause for a break, after which you can choose to end the

interview or carry on.

What will happen to the results of the study?

The results of this study may be published in scientific journals and/or presented at conferences.
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If the results of the study are published, your identity will remain confidential. A lay summary of the
results of the study will be available for participants when the study has been completed and the

researchers will ask if you would like to receive a copy.

If the results of the study are published, your identity will remain confidential.

The results of the study will also be used in Dania Dahmash PhD thesis.

Expenses and payments

We will offer you a £10 high street shopping voucher in thanks for the time you have taken to take

part in this research.

Who is funding the research?

The study is being funded by Aston University.

Who is organising this study and acting as data controller for the study?

Aston University is organising this study and acting as data controller for the study. You can find

out more about how we use your information in Appendix A.

Who has reviewed the study?

This study was given a favorable ethical opinion by the [Name of RECJ Research Ethics Committee.

Where can I obtain independent advice about participating in clinical research?
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If you would like independent advice on any aspect of this study, please contact the PALS (Patient
Advice and Liaison Service) at [to add the Name of NHS Organisation and contact details— for

the Localised forms — e.g. each hospital will have their own contact details].

What if I have a concern about my participation in the study?

If you have any concerns about your participation in this study, please speak to the research team
and they will do their best to answer your questions. Contact details can be found at the end of this

information sheet.

If the research team are unable to address your concerns or you wish to make a complaint about how
the study is being conducted you should contact the Aston University Director of Governance, Mr.

John Walter, j-g-walter@aston.ac.uk or telephone 0121 204 48609.

Research Team

- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

Phone: 0121 204 3231

- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for taking time to read this information sheet. If you have any questions regarding the study

please don’t hesitate to ask one of the research team.
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Aston University

Aston University is the sponsor for this study based in the United Kingdom. We will be using
information from you, your child and your child’s medical records in order to undertake this study
and will act as the data controller for this study. This means that we are responsible for looking after
you and your child’s information and using it properly. Aston University will keep identifiable

information about you and your child for a minimum of 6 years after the study has finished.

You and your child’s rights to access, change or move your information are limited, as we need to
manage you and your child’s information in specific ways in order for the research to be reliable and
accurate. If you withdraw from the study, we will keep the information about you and your child that
we have already obtained. To safeguard you and your child’s rights, we will use the minimum

personally identifiable information possible.

You can find out more about how we use your information at www.aston.ac.uk/dataprotection or by

contacting our Data Protection Officer at dp_officer@aston.ac.uk.

If you wish to raise a complaint on how we have handled you and/or your child’s personal data, you
can contact our Data Protection Officer who will investigate the matter. If you are not satisfied with
our response or believe we are processing you and/or your child’s personal data in a way that is not

lawful you can complain to the Information Commissioner’s Office (ICO).

[Add NHS site details] will use your and/or your child’s name, and contact details to contact you
about the research study, and make sure that relevant information about the study is recorded for you
and/or your child’s care, and to oversee the quality of the study. Individuals from Aston University
and regulatory organisations may look at your child’s medical records and your and or your child’s
research records to check the accuracy of the research study. [Add NHS site details] will pass these
details to Aston University along with the information collected from you, your child and your child’s

medical records. The only people in Aston University who will have access to information that
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identifies you and/or your child will be people who need to contact you to arrange and undertake
research visits or audit the data collection process. The people who analyse the information will not
be able to identify you and/or your child and will not be able to find out your names, or contact

details.

When you agree to take part in a research study, the information about you and/or your child’s health
and care may be provided to researchers running other research studies in this organisation and in
other organisations. These organisations may be universities, NHS organisations or companies
involved in health and care research in this country or abroad. You and/or your child’s information
will only be used by organisations and researchers to conduct research in accordance with the UK

Policy Framework for Health and Social Care Research.

This information will not identify you and will not be combined with other information in a way that
could identify you and/or your child. The information will only be used for the purpose of health and

care research, and cannot be used to contact you and/or your child or to affect your child’s care.

IRAS ID: 258491: [Phase Two PIL for Parents/Informal Caregivers], [V0.4], [07/02/2019]

278
D.D. Dahmash, PhD Thesis, Aston University 2021



Appendix R: Phase two participant Information sheet for young people age 16 to 18

years old. All yellow highlighted text was localised for each recruiting site.

Site Logo

Aston University
(to be added)

The nature of medication administration and dosing issues in children and young people:

parental, informal caregiver and young people’s experiences - a two-phase study

Phase two: Participant Information Leaflet intended for Young People Aged 16 to 18 Years

Invitation

We would like to invite you to take part in a research study.

Before you decide if you would like to participate, take time to read the following information

carefully and, if you wish, discuss it with others such as your family, friends or colleagues.

Please ask a member of the research team, whose contact details can be found at the end of this
information sheet, if there is anything that is not clear or if you would like more information before

you make your decision.

What is the purpose of the study?

Medication problems frequently occur among children and young people at home, commonly at a

medication administration stage, where a young person is responsible for taking the prescribed oral
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medication. However, medication problems among children and young people can be prevented or
reduced. This project is set up to identify the issues that young people experience when taking their
oral medication and untimely design a model that can help in minimising medication-related
problems at home among young people. Our study aims to do this by conducting a two-phase study

which will include one-to-one interviews followed by observations.

Today, we are inviting you to take part in phase two of the study.

Why have I been chosen?

You are being invited to take part in this study because:

=  You are male or female aged between 16 and 18 years old and receiving a prescribed oral
medication from the NHS..
=  You are responsible for taking your oral medication.

=  You can speak and read English.

What will happen to me if I take part?

The study involves two stages, but today you are invited to take part in phase two, which is the

demonstrating part of this study.

If you wish to take part in phase one of the study please, which involve a one-to-one interview contact

the research team (contact details found below).

In this phase, you will be preparing different range of dose volumes using two different liquids; one
is a suspension (viscous called Cherry Syrup®) and another one is a solution (similar to water in
nature called normal saline). The researcher will provide you with a handout. The handout will tell
you how much amount of liquid you need to withdraw from the liquids provided in front of you. You
will also be provided with different measurement tools to help you prepare the dose. Once you have
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prepared the dose the researcher will weigh out the tool that contains the medication and record it.

During this phase the researcher will take some notes.

The researcher will also assess your health literacy levels, Health Literacy is defined as “The
individuals' capacity to obtain, process and understand necessary health information and services
needed to make appropriate health decisions”. The assessment is only going to take 7 minutes and it
will be based on a nutritional information that you usually find on the back of any food products. If

you were part of phase one of this study then you will not do this assessment again.

Do I have to take part?

No. It is up to you to decide whether or not you wish to take part.
If you do decide to participate, you will be asked to sign and date a consent form. You would still be

free to withdraw from this phase at any time without giving a reason.

Will my taking part in this study be kept confidential?

Yes. A code will be attached to all the data you provide to maintain confidentiality.

Your personal data (name and contact details) will only be used if the researchers need to contact

you to arrange study visits. Analysis of your data will be undertaken using coded data.

The data we collect will be stored in a secure document store (paper records) or electronically on a
secure encrypted mobile device, password protected computer server or secure cloud storage device.
The data we collect will be stored in a secure document store (paper records) or electronically on a

secure encrypted mobile device, password protected computer server or secure cloud storage device.

To ensure the quality of the research Aston University and the NHS Organisation supporting the
study may need to access your data to check that the data has been recorded accurately. If this is
required your personal data will be treated as confidential by the individuals accessing your data.
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What are the possible benefits of taking part?

While there are no direct benefits to you of taking part in this study, the data gained will help us
improve our understanding of the types of medication administration problems happening at home

among children aged 0 to 18 years old in the UK.

What are the possible risks and burdens of taking part?

We cannot promise that taking part will benefit you directly. By taking part, you will help us to
understand the types of medication administration issues among children and young people in the
UK. The results may be used in the future to design models that can help in reducing medication-

related-problems occurring at home.

We do not plan to cover any sensitive or embarrassing issues. However, if you feel uncomfortable
during the interview, the interviewer will pause for a break, after which you can choose to end the

interview or carry on.

What will happen to the results of the study?

The results of this study may be published in scientific journals and/or presented at conferences.

If the results of the study are published, your identity will remain confidential. A lay summary of the
results of the study will be available for participants when the study has been completed and the

researchers will ask if you would like to receive a copy.

If the results of the study are published, your identity will remain confidential.

The results of the study will also be used in Dania Dahmash PhD thesis.

Expenses and payments
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We will offer you a £10 high street shopping voucher in thanks for the time you have taken to take

part in this research.

Who is funding the research?

The study is being funded by Aston University .

Who is organising this study and acting as data controller for the study?

Aston University is organising this study and acting as data controller for the study. You can find

out more about how we use your information in Appendix A.

Who has reviewed the study?

This study was given a favorable ethical opinion by the [Name of RECJ] Research Ethics Committee.

Where can I obtain independent advice about participating in clinical research?

If you would like independent advice on any aspect of this study, please contact the PALS (Patient
Advice and Liaison Service) at [to add the Name of NHS Organisation and contact details— for

the Localised forms — e.g. each hospital will have their own contact details].

What if I have a concern about my participation in the study?

If you have any concerns about your participation in this study, please speak to the research team
and they will do their best to answer your questions. Contact details can be found at the end of this

information sheet.
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If the research team are unable to address your concerns or you wish to make a complaint about how
the study is being conducted you should contact the Aston University Director of Governance, Mr.

John Walter, j-g-walter@aston.ac.uk or telephone 0121 204 4869.

Research Team

- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

Phone: 0121 204 3231

- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for taking time to read this information sheet. If you have any questions regarding the study,

please do not hesitate to ask one of the research team.
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Appendix A: Transparency statement

Aston University

Aston University is the sponsor for this study based in the United Kingdom. We will be using
information from your medical records in order to undertake this study and will act as the data
controller for this study. This means that we are responsible for looking after your information and
using it properly. Aston University will keep identifiable information about you for a minimum of 6

years after the study has finished.

Your rights to access, change or move your information are limited, as we need to manage your
information in specific ways in order for the research to be reliable and accurate. If you withdraw
from the study, we will keep the information about you that we have already obtained. To safeguard

your rights, we will use the minimum personally identifiable information possible.

You can find out more about how we use your information at www.aston.ac.uk/dataprotection or by

contacting our Data Protection Officer at dp_officer@aston.ac.uk.

If you wish to raise a complaint on how we have handled your personal data, you can contact our
Data Protection Officer who will investigate the matter. If you are not satisfied with our response or
believe we are processing your personal data in a way that is not lawful you can complain to the

Information Commissioner’s Office (ICO).

[ADD NHS TRUST DETAILS] will use your name, and contact details to contact you about the
research study, and make sure that relevant information about the study is recorded for your care,
and to oversee the quality of the study. Individuals from Aston University and regulatory
organisations may look at your medical records and your research records to check the accuracy of
the research study. [ADD NHS TRUST DETAILS] will pass these details to Aston University along
with the information collected from your medical records. The only people in Aston University who
will have access to information that identifies you will be people who need to contact you to arrange

and undertake research visits or audit the data collection process. The people who analyse the
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Appendix A: Transparency statement

information will not be able to identify you and will not be able to find out your name, or contact

details.

When you agree to take part in a research study, the information about your health and care may be
provided to researchers running other research studies in this organisation and in other organisations.
These organisations may be universities, NHS organisations or companies involved in health and
care research in this country or abroad. Your information will only be used by organisations and
researchers to conduct research in accordance with the UK Policy Framework for Health and Social

Care Research.

This information will not identify you and will not be combined with other information in a way that
could identify you. The information will only be used for the purpose of health and care research,

and cannot be used to contact you or to affect your care.
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Appendix S: Phase two participant Information sheet for children aged 11 to 15 years

old. All yellow highlighted text was localised for each recruiting site.

Site Logo

ASton Unlve rSIty (to be added)

Part two: Participant Information Leaflet for Children

Aged 11-15 Years Old

Study title

What are the problems that children and parents experience when taking a medication?

Invitation

We would like to invite you to help us with our research study. Please read this information carefully
and talk to your mum, dad or carer about the study. Ask us if there is anything that is not clear or if

you want to know more.

Take time to decide whether you want to do this. If you do not then that is fine, you will be looked

after at the hospital just the same.

Why we are doing this study?
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We want to know what are the mistakes that parents or carers do when giving a medicine to their
children by mouth. This study has two parts; today we are inviting you to take part in part-two, which

is an observation, where we watch, while your parents or caregiver measure out liquids.

Why have I been asked to take part?

Your parents or carers and you are been invited to take part as you are aged between 11 to 15 years

old and you are taking a medicine that your parents or carer gives to you by mouth.

Do I have to take part?

Nol! it is entirely up to you. If you decide to take part, your parents or carers will:

- Be given this information sheet and copy of their signed consent form
- You are free to stop taking part at any point of the study without giving a reason. If you

decide to stop, this will not affect the care you receive.
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What will happen to me if I take part in the research?

You won’t be involved in this part of the research, we will ask your parents or carers to measure out
some liquids according to written instructions and the research team will watch and record some

notes. Also, we will assess your parent or carer health literacy

In exchange for participants time and effort we will be offering all participants a £10 LOVEZ

voucher on completion of this study part.

Health literacy means the ability of a person to understand important health information.

Will joining the study will help me?

No, but the information we will get will might help us know what are the problems that parents/carers

experience when they give their child medication by mouth.

What happens when the research study stops?

We will collect all the information together and decide if it is useful in telling us if we can help

improve medication administration to children in the future.

Contact for further information

If you would like any further information about this study, you could contact:

- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

Phone: 0121 204 3231
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- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for reading so far- if you are still interested, please go to part 2:
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What if I don’t want to do the research anymore?

Just tell your mum, dad, carer or the research team at any time. You will still have the same care

whilst you are at hospital.

What if there is a problem or something goes wrong?

Tell us if there is a problem and we will try and sort it straight away. Your mum, dad or carer can

either contact any of the following:

1- Patient Advice and Liaison services (PALS) at [add Name of NHS Organisation and contact
details].
2- Aston University Director of Governance, Mr. John Walter,

j-g-walter@aston.ac.uk or telephone 0121 204 4869.

Will anyone else know I am doing this?

Only the person who will conduct the observational session will know you are taking part.

All information that is collected about you during the research will be kept confidential. You will be

given a number, which will be used instead.
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What will happen to the results of the research study?

When the study has finished we will be sharing a summary with the participants. The results will be
also be included as part of the Principal Investigator educational qualification. They will be

anonymous, which means that you will not be able to be identified from them.

Who is funding the research?

This research is funded by Aston University.

Who has checked the study?

Before any research goes ahead it has to be checked by a Research Ethics Committee. This is a group

of people who make sure that the research is OK to do. This study has been looked at by the Black

Country Research Ethics Committee.

How can I find out more about the research?

If you would like any further information about this study, you could contact the research team:
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- Dr Chi Huynh (Chief investigator)

Email: c.huynh3@aston.ac.uk

" g
:,@(@
A

Phone: 0121 204 3231

&

e,
.

- Mrs Dania Dahmash (Principal Investigator)

Email: dahmashd@aston.ac.uk

Phone: 07392562725

Thank you for taking the time to read this-please ask any questions if you need t
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Appendix T: Phase two participant Information sheet for children aged 6 to 10 years

old. All yellow highlighted text was localised for each recruiting site.

v

Aston University

Part two: Participant Information Leaflet for Children Aged 6-10 Years Old
Study title

What are the problems that children and parents experience when taking a medication?

What is research?

Research is a way to help us find out the answer to an important question.
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Why we are doing this study?

We want to try to find out what are the problems that parents or carers experience when they are

measuring out a medicine.

e
A

- You have been chosen because you are a children aged between 6 to 10 years old. Also you are

Why me?

taking a medicine that your parents are giving it to you by mouth. We are asking 60 parents and

young people all together.
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- We are going to ask your mum, dad or carer to major a liquid to see how they are doing it, we

will take some notes and ask them some questions and it won’t take longer than half an hour.

Do I have to take part?

No, you do not! It is your choice. We would like you to read this information sheet. If you agree to
take part, we would like you to write your name on two forms. We will also ask your mum, dad or
carer to write their name on the forms and give one back to us. You can still change your mind later.

If you do not want to take part just say no!

What will happen to me if I take part?

Simply we would to ask your parents or carers to measure some clear liquids. We will also ask your
parents or carers some food label related questions. Your mum, dad or carer will be doing something

towards the study by answering our questions.

Incase if you refused to be part of the study, your care will be completely the same.

In exchange for your parents or carer time and efforts, we will be offering a 10£ LOVE2SHOP

voucher on completion of the study.
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What if something goes wrong?

Your mum, dad or carer will be able to talk to someone who will be able to tell them what they need

to do about it.

What if I don’t want to do the research anymore?

Just tell mum, dad or carer, and the researchers that you don’t want to take part anymore. You don’t

have to give any reason. It is YOUR choice.

What if I want to complain about the study?

If you want to complain you or your mum, dad or carer can talk to [add Name of NHS Organisation

and contact details] or Mr. John Walter, j.g.walter@aston.ac.uk or telephone 0121 204 4869.

Will anyone else know I'm doing this?
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Only the person who spoke to your mum, dad or carer will know you are taking part. No one else

will know because we will not use your name. You will get a number which will be used instead.

What happens to what the researchers find out?

Once we finished talking to your parents or carer we will make sure it is stored in a safe place and
only the people doing the research can look at it. We will use the information to help other children

take their medicine in a better way.

Did anyone else check the study is OK to do?

This study has been checked by several people, to make sure it is alright.

How can I find out more about this study?
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Your mum, dad or carer may be able to answer your questions.

Thank you for taking time to read this information sheet- please ask any questions if you need to.
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Appendix U: Phase two participant Information sheet for children under the age of 5.

All yellow highlighted text was localised for each recruiting site.

v Site Logo

Aston University (to be added)

Phase Two Participant Information Leaflet for Children

Aged Under 5 Years Old

We want to talk to you about a study:

1- Mummy or daddy give you your medicine. Sometimes, though it doesn’t go quite right.

2- We want to watch mummy or daddy while they prepare a medicine.

o

(L

This leaflet is intended for parents/carers to read to the child under 5 years old.
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Appendix V: Phase two observational guide to the participant

Phase Two: Participant guide

This handout will be provided to the consented participants to ensure consistency of the observational

phase across all participants.

Good morning/ afternoon,

Thank you for taking part in our study today.

The researcher will explain to you the study and what you have to do.

You can stop at any time if wish and withdraw from the study.

1- In front of you there is the following measurement tools:
a- Cups
b- Spoons
c- Syringes

2- In front of you there are two bottles labelled as ; bottle (A) and bottle (B).

Please prepare the following doses

A- From Bottle A: measure the following volumes

Number | Instructions
A.l. 0.55 ml
A2. 0.75 ml
A3. 1.60 ml
Ad4. 4.5 ml

AS. 5.8 ml

A.6. 7.5 ml
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AT 10.5 ml

B- From Bottle B: measure the following volumes

Number | Instruction
B.1. 0.55ml
B.2. 0.75 ml
B.3. 1.60 ml
B.4. 4.5 ml
B.S. 5.8 ml
B.6. 7.5 ml
B.7. 10.5 ml
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Appendix W: Phase Two: Principle Investigator observational note template

The following document will present the observational note template that will be issued for each
participant; this will help the PI record any observational activities during this non-interventional

phase.

Participant reference number:

Date:

Age:

1- In front of you there is the following measurement tools:

Measurement tool Observational notes by the PI

Cups

Spoons

Syringes

2- In front of you there are two bottles labelled as ; bottle (A) and bottle (B).

Please prepare the following doses

C- From Bottle A: measure the following volumes

Number | Instructions | Observational notes and weight recording by PI
A.l. 0.55 ml
A2. 0.75 ml
A3. 1.60 ml
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A4 4.5 ml
AS. 5.8 ml
A.6. 7.5 ml
A7 10.5 ml

D- From Bottle B: measure the following volumes

Number | Instruction Observational notes and weight recording by PI
B.1. 0.55 ml

B.2. 0.75 ml

B.3. 1.60 ml

B.4. 4.5 ml

B.5. 5.8 ml

B.6. 7.5 ml

B.7. 10.5 ml
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