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Nurses' knowledge and Practice of Mixing Medications with Foodstuff:
A Cross-Sectional Study from Palestine
By
Marah Atallah Daibes
Supervised
Dr. Sa’ed Zyoud
Dr. Samah Al-Jabi
Abstract

Background: Different pharmaceutical characteristics of the dosage form
(DF) have a direct effect on how easily oral solid medicine is swallowed.
The majority of the older population experience some degree of dysphasia,
and swallowing difficulty is a common treatment barrier among children.
Medication formulations are often modified by crushing tablets or opening
capsules (CT/OC) to ease the administration of medication, but this
modification affects the safety and efficacy of the medication and may
cause adverse effects. Also, medications for patients with a nasogastric
tube (NGT) should be crushed or opened before administration. Co-
administration of medications with food can cause changes in drug
absorption and lead to an alteration in gastrointestinal motility, which can
cause an unexpected effect on the dissolution and absorption of the drug.
Therefore, this study aimed to investigate the knowledge and practices of

nurses regarding mixing medications with food or drink in Palestine.

Methods: This cross-sectional study involved nurses in government
hospitals in different districts of Palestine. Data collection was done by a

face-to-face interview questionnaire.
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Result: A total of 200 nurses participated in the study. The data show a
significant difference between participants according to work department
(p < 0.001). The highest median [interquartile] score of 15[12-15] was
found for nurses working in the neonatal intensive care unit. Also, nurses in
the paediatric ward and the men’s medical ward had high scores of
13[11.5-15] and 13[11-14], respectively. The results show that 88% of
nurses modified oral DF prior to administration to patients. CT/OC and
mixing medicine into juice were the most common procedures performed
by nurses (about 84%); 35% of nurses used orange juice to mix with
medicine. The most common reason for crushing was to give medications
to patients with NGT (41.5%). Additionally, 58% of nurses usually asked
pharmacists for information about medications. Aspirin was the most
frequently used medicine that was crushed by the nurses (44%); however,

35.5% of nurses did not feel sufficiently trained to carry out this practice.

Conclusions: The results of this study show that crushing and mixing
medications with food is common among nurses, and the majority of nurses
are unaware of the dangerous effect of this practice on patient health.
Pharmacists should effectively educate nurses about unnecessary crushing
situations or when crushing should be avoided and attempt to find an

alternative, when available, to aid administration.
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Chapter One
Introduction

1. Introduction
1.1 Background
1.1.1 Swallowing difficulties (dysphagia)

Patient acceptability of medication products is a cornerstone of the
development of dosage forms (DF) and prescribing medicines. However,
older adults and children differ from other age groups and require careful
consideration, particularly regarding medication acceptability (Clauson et
al., 2016). Different pharmaceutical characteristics of DF, like the shape,
size and surface texture of the tablet have important effects on how easily
an oral solid DF of medicine is swallowed and passed throughout the

pharynx and oesophagus (Nouraei et al., 2018).
1.1.1.1 Adolescence

More than 30% of adolescents face difficulties when taking oral
pharmaceutical DF, particularly tablet swallowing. One of the most
common difficulties they experience concerns the palatable properties of
medications, like the taste, so they develop strategies to overcome it, such

as crushing solid tablets (Hansen et al., 2008).
1.1.1.2 Old age

Dysphagia, i.e. difficulties in the swallowing process, is prevalent among

the elderly; 70-90% of the older age population group is estimated to have
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some degree of dysphasia. Increasing age leads to physiological changes
associated with swallowing, and age-related diseases are important factors
that affect the presence and severity of dysphagia, like stroke and
dementia. A high rate of dysphagia is also seen in oesophageal and
pharyngeal cancers as well as depression (Sura et al., 2012, Nouraei et al.,
2018). Dysphagia is more common among the older population and affects
about one in nine persons who are living independently in the community.
Although cognitive factors like memory recall have not been found to
affect dysphagia, dysphagia is strongly associated with depression

(Holland et al., 2011).

Older patients are the biggest medicine consumers, usually with
polypharmacy, and they often have clinical conditions that act as barriers
to their ability to take oral medications, like difficulties in swallowing.
Since the oral route of administration is still the most common and
preferable route for administrating medication, the properties of different
pharmaceutical DF have an effect on patient acceptability in this
population, since acceptability of the pharmaceutical DF has an impact on
adherence and therapeutic outcomes (Liu et al., 2016, Taylor and Glass,
2018). Medication formulations are often modified by this group of
patients by crushing tablets or opening capsules (CT/OC) for easier
swallowing of the medication. This is an unlicensed medicine use and can,
unfortunately, cause a decrease in the effectiveness of crushed medication

or cause toxicity from the medicine (Caussin et al., 2012).
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Medication administration in this patient population (with dysphagia) is
difficult and has a higher potential error risk, because matching between
the formula of medications and swallowing ability is needed in these
patients. There is a higher rate of error in patients suffering from
swallowing difficulties when administering medication, requiring caution
on the part of healthcare professionals when administering, dispensing and
prescribing medicines to these patients. It is also important to increase
reporting and awareness on the part of nurses (Kelly et al., 2011, Kelly and
Wright, 2012). Medication administration to elderly patients with
dysphagia is a challenge for nurses, so they usually modify oral
pharmaceutical DF by CT/OC, which increases the risk of medication

administration errors (Sefidani Forough et al., 2020).
1.1.1.3 Children

Difficulty in swallowing tablets is a common treatment barrier among
children. An important cause of this difficulty is dysphagia, which can
occur due to many medical conditions such as oropharyngeal structural
abnormalities, autism and neurological impairments (Liu et al., 2014,
Shawahna et al., 2021). Also, the acceptability of different pharmaceutical
DF by children has an impact on the therapeutic outcome. The
acceptability in children can be affected by the qualities of the DF, for
example the size, shape, taste and aftertaste of the tablet. Taste, smell,
volume, viscosity, mouthfeel and appearance are important for liquid DF

(Ternik et al., 2018, Childress et al., 2018, Shawahna, 2016). Moreover,
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children with epilepsy are usually aware of the taste of different
medications, because of their previous experiences with anticonvulsants,
which have a bitter taste. Parents usually have to exert additional effort to

make the taste of this medication more acceptable (Meltzer et al., 2006).

Unfortunately, it is sometimes necessary that the contents of capsules be
mixed with food or drink because children are sometimes not able to or
refuse to swallow capsules. Parents are thus obliged in this situation to be
creative to some extent to disguise medication from their child, possibly
by mixing the required medication with an appropriate type of liquid or

food (Zajicek et al., 2013).

To solve the problem of swallowing difficulties, many patients usually ask
the pharmacist for a clinical solution to this medical condition, so the
pharmacist should discuss the situation with the patients and support them
to find a suitable solution that not affect the desired clinical effect of the
medication or cause harm to the patient (Marquis et al., 2013). A range of
medicine DF is now available for patients with swallowing difficulties like
effervescent, orodispersible tablets, oral disintegrating tablets or mini-
tablets; all of these are more easily swallowed. Chewable tablets or
granules are unfavourable alternatives because patients may not accept the

taste, so this DF has limited availability (Liu et al., 2016).
1.1.2 Dosage forms (DF)

Oral medication administration seems to be the safest and simplest way of

treating patients. Unfortunately, patients who have problems with
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swallowing oral medication (dysphagia) or in the use of oral medications
in general may have problems in finding suitable a pharmaceutical DF. So,
they usually need to CT/OC, which for many medications is an unlicensed
procedure (Gill et al., 2012, Teder et al., 2018). Modifying solid oral
medication has an impact on the safety, quality and efficacy of the
medication and may cause adverse effects (Lau et al., 2015).
Unfortunately, modification of DF can affect the chemical or physical
stability of the drug or drug bioavailability, which can lead to increased
toxicity or reduced efficacy and interfere with patient outcomes (Standing
and Tuleu, 2005, van Riet-Nales et al., 2015). Moreover, the manufacturer
will not bear any responsibility for any harm to the patient after changing a

pharmaceutical DF (Griffith and Davies, 2003).

Not all oral medications can be split. Moreover, splitting (cutting in half)
or crushing pharmaceutical DF like extended-release (ER) tablets may be
harmful or dangerous in some situations. In addition to older adults with
swallowing difficulty crushing their medications for easier administration,
nurses also crush medications for patients on a feeding tube. If these
medications are not intended for crushing, this procedure can be
problematic and may be harmful. Patients should be advised not to crush
or split the medication without checking if this is suitable by discussing it
with a pharmacist or other health care provider (Gill et al., 2012, Wright et
al.,, 2020, Shawahna and Rahman, 2011). Administration of crushed
medication may lead to therapeutic failure, patient injury or drug toxicity.

Drugs labelled as controlled-release (CR), sustained-release (SR),
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modified-release (MR) or extended-release (ER) should be swallowed
whole and should not be crushed or split (Shawahna, 2016, Shawahna and
Rahman, 2011, Kortejarvi et al., 2010). Crushing this DF will mean the
patient receives the entire dose of medication at once, not over a prolonged
period. This leads to medication toxicity, with life-threatening outcomes.
Other medications of concern have narrow therapeutic windows, such as
phenytoin, digoxin and sodium valproate (Mc Gillicuddy et al., 2017, Mc
Gillicuddy et al., 2019).

Pharmaceutical companies market oral pharmaceutical DF that are
absorbed by the gastrointestinal tract at the intended site and at the correct
rate of release. Thus, the pharmacodynamics (PD) and pharmacokinetics
(PK) of the medication are affected by modification of the DF, most likely
decreasing the time to reach maximum concentration (Tmax) and
increasing the maximum plasma concentration (Cmax). This decreases
efficacy, increases toxicity, leads to a sub-therapeutic drug level between

doses and can induce adverse drug reactions (Nissen et al., 2009).

As a part of clinical treatment, crushing medications is an accepted
practice to obtain the desired prescribed dose of medication if the dose is
not available as a manufactured tablet. Thus, geriatric or paediatric
patients often need DF that are not available. Also, in cases where there is
a need for a fraction of the available doses, this may increase or reduce the

dosage regimen of the patient (Mitchell, 2014).
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Some pharmaceutical DFs should never be crushed. An important one is
an EC medication that is inactivated in the acidic medium of the stomach
or may irritate the gastric mucosa. Sublingual DF are designed to be
dissolved quickly in the sublingual area, which leads to better and faster
drug absorption, so the drug reaches the bloodstream within a shorter time
period. Certain sugar-coated tablets are designed to mask unpleasant
smells and flavours. Also, DF may be designed to protect active
ingredients that could be inactivated by light or humidity (Elliott et al.,
2014, Zaid et al., 2013, Wilczynski et al., 2016, Helmy, 2015, Kortejarvi
et al., 2014). Effervescent or dispersible pharmaceutical DF are designed
to be dispersed or dissolved in water before ingestion, so if crushed, this
DF loses its ability to dissolve in water quickly. Soft gelatine capsules
(with liquid contents) should not be crushed or split, because releasing the
liquid inside may lead to incorrect dosing by losing some portion of the
liquid remaining in the capsule (Virili et al., 2016, Kirkevold and Engedal,
2010).

The biopharmaceutical classification system is a scientific framework for
classifying a drug substance based on its aqueous solubility and intestinal
permeability, when combined with the in vitro dissolution characteristics of
the drug product. This system takes into account three major factors:
solubility, intestinal permeability, and dissolution rate, the drugs can be
categorized in to four basic groups on the bases of their solubility and

permeability Gl mucosa:
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Class | drugs exhibit a high absorption number and a high dissolution
number. The rate limiting step is drug dissolution and if dissolution is very

rapid then gastric emptying rate becomes the rate determining step.

Class Il drugs have a high absorption number but a low dissolution number.
In vivo drug dissolution is then a rate limiting step for absorption except at

a very high dose number.

Class Il Low Permeability High Absorption is rate . drugs permeability is
rate limiting step for drug absorption. These drugs exhibit a high variation

in the rate and extent of drug absorption.

Class IV Low Permeability /Low Absorption. Several factors such as
dissolution rate, permeability and gastric emptying form the rate limiting

steps for the drug absorption.
Goals of the biopharmaceutical classification system guidance:

To improve the efficiency of drug development and the review process by
recommending a strategy for identifying expendable clinical

bioequivalence tests.

To recommend a class of immediate-release solid oral DFs for which

bioequivalence may be assessed based on in vitro dissolution tests .

To recommend methods for classification according to dosage form

dissolution, along with the solubility and permeability characteristics of the
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drug substance.(Bou-Chacra et al., 2017, Williams et al., 2018, Saxena and
Jain, 2019).

1.1.3 Medication administration for patients with a nasogastric

tube (NGT)

Children suffering from neurological disabilities may require NGT for
feeding and the administration of drugs. So, all drugs will need to be
dispersed or dissolved in a liquid before administration. Sometimes it is
necessary to open capsules and mix the contents with food or drink

because children may not be able to swallow capsules (Shah et al., 2008).

Hospitalised patients with swallowing disorders that require NGT for
feeding cannot swallow solid oral forms of medications like tablets or
capsules. Liquid dosage forms are available for some medications. But, for
many medications, an oral liquid DF is not available, so CT/OC and
mixing the contents with food or the administration of crushed DF through
an NGT is necessary (Cornish, 2005). Although crushing is a reasonable
choice for many capsules or tablets that are uncoated or compressed,
certain medication formulations should not be crushed or split. Crushing a
DF could alter the intended medication effect and cause an adverse event

(Gimenes et al., 2019).
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The treatment of patients with NGT has many challenges regarding safety
and the efficiency of treatment. In the absence of a liquid formulation or
other routes of administration, i.e. intravascular (IVV) or intramuscular
(IM), tablets or capsules may be crushed or opened before administration,
which could lead to (1) pharmaceutical instability, (2) aero-contamination
or loss of medication, (3) drug-food interactions or (4) enteral feeding tube
blockage or clogging (Salmon et al., 2013). The latter is a serious problem
with crushing medication and administering it via an NGT; this tube has a
small lumen and it is difficult to replace after clogging. Clinicians often
refuse this option for drug administration in patients with a small-bore
NGT. Although pharmacies can prepare suspensions of some medicines
that are not commercially available, not all medicines can be suspended,
and stability data are typically restricted (Sohrevardi et al., 2017, Li et al.,
2017).

Another problem is ER medications. Crushing these formulations could
cause a more rapid, profound or unsustained effect than is desired. Also,
many medications cannot be crushed for different reasons, ranging from

the onset of action to cytotoxic potential (Kruer et al., 2014).
1.1.4 Food-medication interactions

Medicine co-administration with food is defined as ‘the use of small
amounts of food to aid administration’ rather than ‘dosing with a meal’
(Batchelor et al., 2018). This co-administration can lead to changes in drug

absorption, affected by the fat, fibre and protein content in food. However,
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regarding the increasing number of nutrient substances and dietary
supplements, PD interactions between foods and drugs may still be

undetected (Ayo et al., 2005).

Non-specific binding with a food component can lead to unexpected
Kinetics, poor solubility and may cause alterations in drug PK. Moreover,
co-administration may have an unwanted effect on drug release from the
DF, absorption from the gastrointestinal tract (GIT), distribution
throughout the body, metabolism and/or elimination of the drug. Also, the
efficacy of pharmacotherapy and the safety of the patient may be affected.
Food-drug interactions are one of the biggest challenges associated the

administration of oral DF (Grimm et al., 2018).

Food intake with medication can cause an alteration in GIT movement,
which can have an unexpected effect on dissolution and absorption in the
GIT (Janssen et al., 2011). Negative food effects via increased GIT
viscosity could reduce drug bioavailability. Viscosity delays the diffusion
of drugs to the region of absorptive membranes in the GIT, leading to
poorly permeable drugs. Also, binding of the drug to food components

reduces absorption (Radwan et al., 2017).

One of the most significant parameters is the pH of the GIT, as many
drugs can be ionised above or below a certain pH value. Food that alters
the GIT pH value will lead to an altered drug ionisation state in the GIT
and affect drug absorption and bioavailability, since absorption only

occurs for non-ionised drug molecules (Koziolek et al., 2015).
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The cheese reaction occurs between food containing tyramine, such as
cheese, and drugs that inhibit monoaminoxidase (MAOQO). Tyramine works
indirectly as a sympathomimetic agent, and is degraded by the MAO
enzyme. When MAO inhibitors are present, tyramine escapes the
degradation process and reaches the bloodstream, where it is taken up by

adrenergic receptors and causes a hypertensive crisis (Asher et al., 2017).

An example of a food-drug interaction involves chelating compounds such
as calcium ions or magnesium ions which are present in many types of
foods. In this reaction, a non-absorbable insoluble chelate complex is
formed with certain medications such as tetracyclines, bisphosphonates
and quinolones in the presence of multivalentions present in milk

products (e.g. Ca®*, Mg?").

The oral bioavailability of demeclocycline decreases by 83% when it is
administered with milk, and ciprofloxacin bioavailability is reduced by 30-
36% with milk (Stojkovic et al., 2014). Milk has a high protein content;
casein comprises approximately 85% of the milk protein content and can
cause drug-protein binding with certain medications, thereby reducing

absorption (Radwan et al., 2017).

Grapefruit juice is highly reactive with many drugs. The juice modifies
drug metabolism pathways by inhibiting CYP3A4 enzymes in the liver
and intestine so the oral bioavailability of CYP3A4 substrate medications
Is increased, like in the case of felodipine, midazolam and cyclosporine,

leading to medication concentrations above toxic concentration levels


https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/tyramine
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/tetracycline-derivative
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/bisphosphonic-acid-derivative
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/quinolone-derivative
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/inorganic-ions
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/demeclocycline
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/ciprofloxacin
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/casein
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(Dewanjee et al., 2017). Patients are usually advised to avoid the ingestion
of grapefruit juice within 1-2 hours of taking medication (de Castro et al.,

2007).

1.2 Problem statement

Modification of oral DFs may affect chemical or physical medication
stability, which may alter its clinical performance or affect its
bioavailability. These unwanted changes could cause a reduction in
efficacy or an increase in toxicity, so patient outcomes will be adversely
affected (Standing and Tuleu, 2005). The literature on this important topic
is mostly concerned with elderly or paediatric patients in nursing homes or
hospitals (Paradiso et al., 2002, Stubbs et al., 2008, Treloar et al., 2000,
Wright, 2002).

Evidence that confirms this practice is widely available, but published
information about this common practice in Palestine is lacking. So, as
nurses have a central role in the medication administration process,
researchers need to explore nurses’ knowledge about mixing medications
with food since it is an important factor that affects the medication
administration process. Without this clear understanding, it is difficult to
develop effective preventive strategies that aim to reduce medication

administration errors. In Palestine, no study has yet discussed the mixing
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of medication with food among nurses as a component of medication

errors.

To the best of our knowledge, considering the limited number of reports
that have investigated nurses’ knowledge and practice of mixing
medication with different foods or drinks (Batchelor et al., 2018, Standing

and Tuleu, 2005), no study has been performed in Palestine on this topic.
1.3 Objectives of the study
The aims of our study were:

1- To examine the nature and frequency of crushing medications and
mixing them with food, considering the safety of this practice for patients
and nurses. Also, to identify the reasons for and documentation of this

change in pharmaceutical DF before administration in Palestine.

2- To measure the knowledge and practices of nurses regarding mixing
medications with food or drink in government hospitals and to make
recommendations according to nurses’ knowledge to reduce medication

errors in hospitals.

3- To investigate nurses’ understanding of potential drug stability issues
that could be affected when crushing medications or mixing them with

food.

1.4 Significance of the study
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In hospitals, mixing medications with food tends to be a widely accessible
procedure. When combining various drugs with food, the majority of
nurses seem to be unaware of medication degradation, stability and
bioavailability issues. The clinical team should be aware of this when
asking nurses to administer medications, especially when the patient cannot
swallow (Akram and Mullen, 2012). The significance of the study comes
from the fact that CT/OC are common practices, and sometimes
contraindicated for some preparations. However, this is rarely reported as a

medication error that caused patient harm.

In hospitals, only one patient can administer up to 18 doses of different
medications per day, and a nurse will administer as many as 50 medications
to patients per shift. This places nurses at the front line regarding

medication errors (Mayo and Duncan, 2004).

Little is published in the literature on this topic, so this study makes a
valuable contribution to the literature and highlights major gaps in the
administration process of medications in undergraduate pharmacy, nursing
and medical education. This study would be one of the first to examine the
knowledge and experience of nurses in Palestine regarding mixing
medication into food. Therefore, the results of this study will be of

significant value due to the following:

1. As nurses have a central role in the medication process, it is necessary to
explore nurses’ knowledge about mixing medications with food and

understanding of potential drug stability issues that may be cause by
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mixing medication with food, as an important factor that influencing the

medication process.

. Developing appropriate preventative measures to minimise errors in the
administration of medication via a training course on drug-food
interactions and what medications can or cannot be mixed with food and,

if so, the appropriate foods to use.

. In hospitals, the role of clinical pharmacists should be highlighted by
asking them about food-drug interactions, the PK and PD properties of
drugs that may be changed when mixed with food and the appropriate

foods to use with each drug.
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Chapter Two
Literature Review

2. Literature Review

Many articles have been published addressing the knowledge and practice
of mixing medications with foods by nurses in several countries around
the world (Akram and Mullen, 2012, Akram and Mullen, 2015, Clauson et
al., 2016, Zaid et al., 2019, Tahaineh and Wazaify, 2017, Mercovich et al.,
2014).

In the United Kingdom

A study was performed by Akram and Mullen (Akram and Mullen, 2012)
in the United Kingdom aim to investigating about knowledge of nurses’
work in the paediatric department and understanding potential drug
stability issues resulting from mixing medication with food. This study
was designed as a self-administered questionnaire followed by in-depth

interviews.

The study was conducted at regional children’s hospital, part of the
National Health Service (NHS) in Scotland. The questionnaire was
answered by 14 paediatric mental health and 16 paediatric general nurses.
This study found that, with the exception of one nurse, all paediatric
general nurses and all paediatric mental health nurses reported that they
had modified oral pharmaceutical DF or had mixed it into food before
administration; 26 nurses of 30 nurses had practiced CT/OC and given the

medication as a powder and 23 had mixed the contents into juice. Fruit
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yogurts, diluted juice or concentrated juice were the most common foods
used to mix with medications. More than half of the nurses felt sufficiently
trained to do this procedure, but regarding medication stability, 27% did
not feel sufficiently knowledgeable and few understood the
pharmaceutical implications of crushing pharmaceutical DF, such as
impaired medication stability or altered PKs. Only three nurses mentioned
that they received training about drug stability, while 19 nurses thought
that modifying pharmaceutical DF is a part of a nurse’s roles and

responsibilities.

In the interview, all nurses preferred mixing medication with drinks like
juices rather than solid foods that is because it is an easier procedure to
perform and the child could usually administer the whole product. Nurses
in the interview lacked knowledge about legal and professional issues
related to this procedure and from where they can access information for
advice or guidance. Also, awareness was raised as to whether the child
received the whole medication dose when given it in this way. Only one
nurse showed concern regarding the daily effect of crushing tablets (with a
mortar) on nurses’ health and the possibility of inhaling the powder (which

contains the active ingredient).

Several training issues were identified in this study, including the need for
more training about drug-food compatibilities for mixing practice and the
need for standardised documentation for these procedures for all clinical

wards. As conclusions, this study found that mixing of medication with
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food is widespread among nurses and unfortunately the majority of them
were unaware of potential drug stability effects, degradation issues or the
impact on clinical performance. However, a limitation of this study was
the relatively small sample size, so the generalisability of the findings is
affected; nevertheless, it is a valuable contribution to the literature because

little is published in this area.

Another study by the same authors (Akram and Mullen, 2015) performed
among a total of 111 nurses working in Scotland hospitals who administer
medicine to children completed an online self-administered questionnaire
and semi-structured interviews. The study found that 87% of the nurses in
the sample had modified medications by mixing in food before
administration. Fruit juice (diluted and concentrated, 34%) and yogurts
(34%) were most commonly used to mix with medication. Adding
medication to food appeared to be the most common way of mixing, as
opposed to adding food to the medication. The reasons that lead to
crushing medications were that patients did not accept the medicine as a
whole tablet or capsule (44%), the large size of the tablets (36%), the bitter
taste of the medication (32%) and to disguise the medicine from patients
(28%). Regarding the nature of the modification, 27% of nurses gave the
medicine as a powder after crushing, while 28% performed CT/OC and
mixed it into juice. 31% mixed the medication into food (e.g. yogurt) or
added juice (29%) or soft food (i.e. yogurt) (21%) to a liquid medicine.

Regarding patient awareness that the medicine had been mixed into the
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food, half of the nurses (51%) answered sometimes, while 18% always

wrote that they modified medicine in their nursing notes.
In France

A study was done by Clauson et al. (Clauson et al., 2016) in 2014 among
46 health facilities in Auvergne, in which 1110 nurses answered a self-
completed questionnaire about general medication issues, prescription,
preparation and administration of crushed medications. CT/OC was
performed by most nurses (81%) and was reported as a daily practice by
28%. Pharmacists were rarely contacted to ask about crushing medications
(71% never asked a pharmacist), and two-thirds of participants mentioned
that they performed this at least several times a month. These changes to
pharmaceutical DF were seldom written in patient files, and medications

were crushed and administered together in 44% of cases.

Regarding medication formulations that can be crushed, nurses reported
that this could be done for SR tablets (11%), EC tablets (13%), soft
gelatine capsules (8%), uncoated immediate release tablets (83%),
chewable tablets (80%) and sublingual tablets (42%), despite the fact that
these formulations should not be crushed. Only 38% of nurses always
asked for available alternative DF such as liquid medications or
dispersible tablets for patients with swallowing difficulties. Fewer than
50% of nurses performed CT/OC by following prescriptions written by
doctors and 25% of nurses reported that the reason for CT/OC is never

written in patient notes.
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Crushed medications are administered to the patient most of the time just
after crushing (78%) and most frequently with water (21% always) or with
food (15% always). More than 60% of the nurses said that they always
washed their hands after administering a crushed medication to a patient.
77% of the nurses were involved with NGT patients on their
wards/healthcare units, and 67% of nurses said that they always crushed
together medications given through the NGT, compared to only 6% who
administered medications one after the other. In almost cases (90%),
feeding tubes were always rinsed after medication was administered to the

patient.
In Palestine

A cross-sectional analytical study was conducted by Zaid et al. (Zaid et al.,
2019). A total of 325 questionnaires were answered by pharmacists in
government hospitals, community pharmacies and primary healthcare
centres in the West Bank region of Palestine. This study was designed to
measure pharmacists’ practices and knowledge about crushing or splitting

solid pharmaceutical DF.

Only 29.3% answered correctly with no to the question that ER can be
crushed or split because this formulation is designed to release its contents
into the stomach or intestine; 25.7% of the pharmacists agreed that
Tegretol CR® 400 mg divitabs can be split but 79.3% answered no
regarding crushing. 87% said that because baby aspirin cardio is an EC

tablet it should not be split. For fluvastatin XL®, 11.8% did not know that
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splitting or crushing is not allowed because it is an ER formulation. 63.3%
agreed with the statement that omeprazole EC granules will be inactivated
by gastric acid if the capsules are opened and crushed. More than half
(62.6%) knew that nifedipine XL® toxicity will be increased if crushed.
29% did not know that crushing anti-neoplastic tablets exposes pharmacist
health to dangerous risks. About 80% knew that crushing sulfasalazine EN
tablets leads to earlier medication release. 74.2% correctly answered that
irritation of the oesophagus results from crushing alendronate before
administration. 61% of participants in this study said that they are
sometimes not sure about the suitability of tablets for crushing, and 44%
stated that information about tablet suitability for crushing should be in the
medication package leaflet. 95% did not receive any training on drug
stability after crushing oral solid DF. Regarding how often the pharmacists
crushed tablets, this occurred daily (3.6%), weekly (4.3%), monthly
(22.3%) and never (69.6%).

In Jordan

A study by Tahaineh and Wazaify (Tahaineh and Wazaify, 2017) aimed to
determine the prevalence of swallowing difficulties among the Jordanian
population, to investigate techniques used by patients to solve this problem
and the role of pharmacists and physicians in managing these difficulties.
A prospective study was conducted at the King Abdulla University
Hospital (KAUH), the Princess Basma Teaching Hospital (PBTH)

outpatient pharmacy and the Anjarah Healthcare Centre (AHC) regarding
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the modification of oral DF by nurses in Jordan. Adult patients (18 years
old and older) were included who were taking at least one oral solid DF.
This study found that 82.3% complained of swallowing difficulties at that
time and 92.3% had experienced in the past some swallowing difficulties.
To overcome swallowing difficulties, most of the patients (86.2%) drank
more water and 42.3% tried to change their head posture. 18.5%
mentioned that they sometimes skip medication doses. 16.9% cut or
crushed medication tablets, 10% opened capsule, 10.8% mixed medication
with food and 10.4%dissolved medication in water. 85.4% said that they
did not discuss their problem with swallowing medication with their

physician or pharmacist.
In Oman

Mafiana et al. published a descriptive study (Mafiana et al., 2014)
evaluating the practice and knowledge of solid oral pharmaceutical DF
administration in patients with swallowing difficulties among 200 nurses
in different specialties at Sultan Qaboos University Hospital (SQUH).
They found that about half of nurses (53%) checked the type of
pharmaceutical DF before crushing. About 14% stated that administering
the medication to the patient is more important than checking the physical
characteristics of the medication, and 16.27% assumed that the prescriber
took into consideration the type of pharmaceutical DF before prescribing
the medication. 16.87% did not believe that a medication’s physical

characteristics are important. 42.16% crushed all medications together.
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According to the nurses’ questions about crushing oral solid
pharmaceutical DF, they consulted a doctor (1.8%), pharmacist (69.3%),
reference book (27.7%) or nobody/nothing (1.2%).

In Australia

A pilot study by Mercovich et al. (Mercovich et al., 2014) among a
convenience sample of nurses in two aged care facilities (ACFs) in the
Australian Capital Territory (ACT) found that 18% of the sample had
performed at least one modification of a medication prior to administration
to the patient; 41% modified a single medication and 59% administered
two or more different modified medications in combination. The most
commonly used foods were thickened pear juice (55.0%), strawberry jam

(24.0%), yoghurt (6.9%) and chocolate milk (3.4%).
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Chapter Three
Methodology

3. Materials and methods

3.1 Study design

This was a cross-sectional questionnaire-based analytical study, designed
to measure nurses’ knowledge and practices about mixing medications

with food.

3.2 Setting

Palestine consists of two geographic areas: the West Bank and the Gaza
Strip. There are about 4.88 million inhabitants in Palestine, with 60.9% in
the West Bank and 39.1% in the Gaza Strip. There are three regions in the
West Bank:

1. The north region, which is divided into six governorates: Jenin,

Tulkarm, Nablus, Qalgilya, Tubas and Salfit.

2. The middle region, which is divided into three governorates: Jerusalem,

Ramallah and Jericho.

3. The south region, which is divided into two governorates: Bethlehem

and Hebron.

The current study was carried out in the north region of West Bank in
Palestine. A list of the names and addresses of government hospitals was

obtained from the Ministry of Health (M.O.H). Based on these lists, we
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visited the following West Bank governorates: Nablus, Jenin, Qalqgilya,
Tulkarm and Tubas. (Ministry of Health and Palestinian Health
Information Center (PHIC), 2017).

3.3 Study population

There are 4,142 registered nurses employed in Palestine’s government
hospitals and health care units (Ministry of Health and Palestinian Health
Information Center (PHIC), 2017). The population was selected from the

nurses employed in government hospitals.
3.4 Sample size calculation

There are 1,566 nurses in the West Bank government hospitals. We
assumed that in these hospitals there would be about 400 nurses included
in our study. The sample size needed for our analysis was determined
using the Raosoft sample size calculator (Raosoft Inc, 2004) to achieve a
95% confidence level and a 5% error margin. An approximate sample size

of 200 nurses was given.
3.5 Sampling procedure

In this study, the population was chosen from nurses in government
hospitals in the north region of the West Bank of Palestine, according to
data taken from the Palestinian Health Information Centre. Nurses from
different hospitals were invited to take part in the study by a convenience

sampling technique.
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3.6 Inclusion criteria and exclusion criteria

e The inclusion criteria were as follows: a nurse of Palestinian
nationality and a registered nurse in the Palestinian M.O.H., with at
least a certificate or a higher degree of qualification and employed in
a government hospital.

e The exclusion criteria were as follows: nurses who declined to

engage in our study or students at the undergraduate nursing school.

3.7 Data collection instrument form

The semi-structured questionnaire(Appendix1) had been developed for a

previous study (Akram and Mullen, 2012, Akram and Mullen, 2015). It

was reused but modified slightly according to our situation. The

questionnaire contains five sections:

1.

The first was the demographic section, which included issues relating to
age, gender, working years, marital status, a region of residence, level of
education, place of graduation, year of graduation, experience and

training background or specialty.

2. The second section is divided into three parts:

The first one evaluated how frequently the nurses modified the dosage
form and how they dealt with this modification by adding crushed
tablets or capsules to food or drinks or inversely. This was based on a
literature review, researchers’ experience and clinical expert
consultation. This part consisted of seven questions, each answered by

yes or no.
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The second part determined how frequently each kind of food (banana,
milk, juice, etc.) was used to mix with crushed medicine. The list
contained seven kinds of foods or drinks and the nurses could add other
kinds. They were asked how frequently food was mixed with medicines
(never, rarely, sometimes, often or very often).
The third part was a list of drugs and the nurses chose from it what
medication they commonly crushed and mixed with food to determine
the most common drugs crushed and mixed with food by nurses.
The third section determined the reasons for modification of the dosage
form of the drug in hospitals and consisted of five potential reasons
based on the literature review and clinical expert consultation (never,
rarely, sometimes, often or very often).
The fourth section was divided into two parts:
The first one evaluated nurses’ knowledge about mixing medicines
with food, food-drug interactions and drug stability, and if they were
sufficiently prepared to carry this procedure or reporting every time
they modified a dosage form. It consisted of 18 questions answer yes,
no or | don’t know.
The second part was a multiple-choice question about the nurses’
sources of information about splitting or crushing tablets or capsules;
they could choose more than one.
The fifth section was about the transparency of the modification
procedure, asking about receiving permission from patients to mix

medicine with food or if they asked them about their favourite food to
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use for mixing with medication. It was also asked if the mixing
procedure was written in nurses’ notes or mentioned by the prescriber.
It consisted of seven questions answered by never, rarely, sometimes,

often or always.
3.8 Ethical approval

Prior to the start of this study, authorisation in all aspects, including access
to and use of nurses information in our study procedure, was obtained
from the Institutional Review Boards (IRB) (Appendix4), M.O.H
(Appendix2,3) and local health authorities. Prior to filling out the

questionnaire, verbal consent was received from nurses.
3.9 Pilot study

The questionnaire was reviewed by consensus by a panel of three experts
in the field drawn from academia for its content validity (one expert in
clinical pharmacology and two experts in clinical pharmacy). All experts
stated that the questions adhered exclusively to the study’s objectives. A
pilot study with 25 participants was conducted to test the instrument of our
study to ensure the readability and to estimate the time and then adjust the

data collection form (questionnaire) as needed.
3.10 Statistical analysis

Using the IBM Statistical Kit for Social Sciences version 21 program
(SPSS), data were entered and analysed. Data for continuous variables

were reported as mean £ SD, and categorical variables were reported as
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frequencies (percentages). Non-normal variables were reported as median
(interquartile range [IQR]. Variables were tested for normality using the
Kolmogorov-Smirnov test. The Kruskal-Wallis or Mann-Whitney test
were used to assess the median differences between groups. Significance

was indicated by a p-value < 0.05.
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Chapter Four
Results

4 Results
4.1 Socio-demographic data

This study was a cross-sectional study that was conducted among 200
nurses working in six government hospitals in the West Bank region of

Palestine.

As Table 4-1 indicates, the majority of the nurses (about 75%) were
married, and female (about 57%), divided equivalently between hospitals.
66% of the sample had a bachelor’s degree in nursing, and the vast
majority of them (about 87%) were younger than 40 years old. Moreover,
45.5% of the participating nurses had 5-10 years of work experience. The
nurses were distributed among several departments, with most of them in
the internal medicine department (about 29%), paediatrics (16.5%) and

ICU (14.5%).
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Table 4-1: Respondent demographics.

Variable Frequency N(%)
Gender
Male 86(43)
Female 114(57)
Marital status
Single 50(25)
Married 150(75)
Hospital
Rafidia 33(16.5)
Watany 33(16.5)
Jenin 33(16.5)
Tubas 33(16.5)
Tulkarm 33(16.5)
Qalqilya 35(17.5)
Work department
Emergency room 1(0.5)
ICU 29(14.5)
NICU 15(7.5)
Paediatric 33(16.5)
MMW 27(13.5)
WMW 31(15.5)
Bone 13(6.5)
Nephro 21(10.5)
Surgery 21(10.5)
Wound 4(2)
Delivery 4(2)
General 1(0.5)
Years of work
Less than 3 years 41(20.5)
5 years - 10 years 91(45.5)
More than 10 years 68(34)
Age
20-29 80(40)
30-39 95(47)
40-49 20(10)
50-59 5(2.5)
Education level
Diploma 57(28.5)
Bachelors 132(66)
Masters 11(5.5)

ICU: intensive care unit/ NICU: neonatal intensive care unit /MMW:
/WMW: women’s medical ward.

men’s medical ward
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4.2 Self-knowledge score and socio-demographic variables

Table 4-2 shows a significant difference between participants according to
work department (p-value < 0.001). The highest median[interquartile] score
of 15[12-15] was found for nurses working in the neonatal intensive care
unit. Also, nurses in the paediatric ward and the men’s medical ward had
high scores of 13[11.5-15] and 13[11-14], respectively. The wound and
delivery departments had high score but there were only four participants
from these departments. No significant differences were noted regarding
gender, marital status, hospitals, years of work, age and educational level.

Table 4-2: Score knowledge by socio-demographic and clinical
variables.

Variable Percentage Median Mean | P-value
(%) [Q1-Q3] rank
Gender
Male 86(43) 12[9.7-4] 90.6 0.035%
Female 114(57) 13[11-15] 107.97
Marital status
Single 50(25) 12[10-15] 102.16 | 0.814°
Married 150(75) 12[11-14] 99.95
Hospital
Rafidia 33(16.5) 13[12-15] 124.15
Watany 33(16.5) 12[10-14] 97.44
Jenin 33(16.5) 12[10-13.5] 87.89 | 0.171°
Tubas 33(16.5) 12[9.5-14] 97.5
Tulkarm 33(16.5) 12[11-14.5] 101.83
Qalgilya 35(17.5) 12[11-14] 94,54
Work department
Emergency room 1(0.5) - 195.5
ICU 29(14.5) 11[8-12] 64.83
NICU 15(7.5) 15[12-15] 138.4
Paediatric 33(16.5) 13[11.5-15] 119.62
MMW 27(13.5) 13[11-14] 101.7 | 0.000°
WMW 31(15.5) 11[7-14] 78.94
Bone 13(6.5) 12[10-14.5] 100.54
Nephro 21(10.5) 12[11-14] 94.64
Surgery 21(10.5) 12[11-14] 107.26
Wound 4(2) 13.5[13-14.75] 134.63
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Delivery 4(2) 14.5[11.75-15.75] | 138.88
General 1(0.5) -- 167.00
Years of work
Less than 3 years 41(20.5) 13[11-15] 111.39
5 years - 10 years 91(45.5) 12[10-14] 9491 | 0.310°
More than 10 years 68(34) 12[11-14] 101.41
Age
20-29 80(40) 12[10-14.75] 101.61
30-39 95(47) 12[10-14] 96.6 0.674°
40-49 20(10) 13[11-14.75] 113.68
50-59 5(2.5) 12[11-14.5] 104.10
Education level
Diploma 57(28.5) 12[10-14.5] 99.29
Bachelors 132(66) 12[11-14] 100.73 | 0.966"
Master 11(5.5) 12[11-14] 104.05

% Statistical significance of differences calculated using the Mann-Whitney U test.
® Statistical significance of differences calculated using the Kruskal-Wallis test.

ICU: intensive care unit/ NICU: neonatal intensive care unit /MMW: men’s medical ward
/WMW: women’s medical ward.

4.3 Type of oral DF modification

Table 4-3 shows that 88% of nurses modified oral DF prior to
administration. There were a number of procedures used for modifications,
but CT/OC and giving the medicine as a powder was the most common
procedure used by nurses (about 80.5%). CT /OC and mixing the medicine
into juice was also used by 42%, adding juice to a spoonful of liquid
medicine by 40%, and adding soft food (i.e. yogurt) to a spoonful of liquid
medicine by 26%. About 24% of nurses had opened an ampoule and mixed
its contents with a drink, or performed CT/OC and mixed the medicine into
food (e.g. yogurt); this was the least frequent procedure performed by

nurses (about 20%).
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Table 4-3: Type of oral dosage form modified by nurses before
administration.

Type of modification Total frequency
(%)N=200
Have you ever modified an oral DF prior administering it to a patient?
Yes 176(88)
No 24(12)
Have you performed CT/OC and given the medicine as a powder?
Yes 161(80.5)
No 39(19.5)
Have you performed CT/OC and mixed the contents into a drink?
Yes 84(42)
No 116(58)
Have you performed CT/OC and mixed the contents into food (e.g.
yogurt)? 41(20.5)
Yes 159(79.5)
No
Have you ever added juice to a spoonful of liquid medicine?
Yes 80(40)
No 120(60)
Have you ever added soft food (i.e. yogurt) to a spoonful of liquid
medicine?
Yes 52(26)
No 148(74)
Have you ever open an ampoule and mixed its contents in a drink?
Yes 48(24)
No 152(76)

DF: dosage form/ CT/OC: crushing tablets or opening capsules

4.4 Food used to mix with medicine.

Table 4-4 shows that 71.5% of nurses never mixed milk with medicine and
only 9% of nurses sometimes mixed milk with medicine. Regarding orange
juice, 35% of nurses mixed it with medicine at some time; it seemed to be
the preferable food for use in mixing with medicine, followed by
strawberry juice (17.5% used it sometimes), then banana (11%) and yogurt
(10.5%). The least preferably for was chocolate (77% answered that they
never used it), while water was the most commonly used liquid in mixing

with medicine (41.5% answered very often). Some nurses mentioned other
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foods they use like grapefruit juice and soup. Nurses in the NICU
mentioned that they usually mix omeprazole capsules with NaHCO; for

neonates.

Table 4-4: Foods used to mix with medicine.

Food type Never Rarely Sometimes Often | Very often
Milk 143(71.5) | 31(15.5) 18(9) 5(2.5) 3(1.5)
Orange 78(39) 26(13) 70(35) 17(8.5) 9(4.5)
Yélé'ﬁﬁ rt | 140(70) 30(15) 21(10.5) 5(2.5) 4(2)
Banana 144(72) 26(13) 22(11) 5(2.5) 3(1.5)
Strawberry | 126(63) | 31(155) | 35(17.5) 6(3) 2(1)
Chocolate | 154(77) 28(14) 13(1.5) 3(1.5) 2(1)
Water 24(12) 19(9.5) 4(2.5) 33(16.5) | 83(41.5)

4.5 Reasons for crushing medications.

Table 4-5 shows the possible reasons for CT/OC and mixing the contents
with food. According to the nurses, the strongest reason that obliges nurses
to perform this procedure is to give medications to patients with NGT;
41.5% of nurses answered with very often. Moreover, 41.5% select
sometimes when the tablet or capsule was too large for the patient to
swallow as a whole, so they crushed or opened it. 39% answered that they
sometimes perform CT/OC if the patient will not accept the medicine as a
whole tablet or capsule. CT/OC was also done by 26.5% to disguise the
sour or bitter taste of medicine and by 24.5% to disguise the medicine from

the patient.
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Table 4-5: Reasons for crushing medications.

The reason Never | Rarely | Sometimes | Often | Very often

The tablet or | 43(21.5) | 25(12.5) | 83(41.5) | 25(12.5) 24(12)
capsule is too large
to be given to the
patient as a whole
To disguise from the | 42(21) | 46(23) 53(26.5) | 33(16.5) | 27(13.5)
patient the sour or
bitter taste of the
medicine

The patient will not | 33(16.5) | 24(12) 78(39) 38(19) 27(13.5)
accept the medicine
as a whole
tablet/capsule

To  disguise or | 72(36) | 26(13) 49(24.5) | 35(17.5) 18(9)
conceal the medicine
from the patient

To give medicine to | 12(6) 18(9) 38(19) 49(24) 83(41.5)
the patient on NGT

NGT :nasogastric tube

4.6 Source of information.

Table 4-6 shows the source of information that nurses usually use when
they need to ask about drug issues regarding modification to a DF and
mixing with food. 58% of nurses usually asked pharmacists, 44% asked
other nurses, 38.5% chose a medical book, doctors, leaflet for drug, and the
internet equally, while 36.5% use publications of the M.O.H. Journals and

the media were the least used sources of information.
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Table 4-6: Source of information.

Information source Yes No
Medical book 77(38.5) 123(61.5)
Other nurses 88(44) 112(56)
Publication of M.O.H 73(36.5) 127(63.5)
Doctors 77(38.5) 123(61.5)
Pharmacists 116(58) 84(42)
leaflet for drug 77(38.5) 123(61.5)
Publication of association 28(14) 172(86)
Journals 18(9) 182(91)
Internet 77(38.5) 123(61.5)
Media (newspaper, T.V) 18(9) 182(91)

MOH: Ministry of Health

4.7 Transparency and patient consent.

Table 4-7 concerns issues of transparency and patient consent before
modification of the DF or mixing medication with food. 39% of nurses said
that the patient is often aware that their medication is mixed into the food,
and 26.5% says that the procedure of mixing medication into the food is
rarely ‘carefully planned’ in the nursing notes, while 31.5% answered that
sometimes the requirement for mixing the medicine into the food is
specified in the prescription. Regarding consent from patients guardians
before mixing drugs into food, 33% said sometimes, while 30.5% said they
never asked the patient themselves. Regarding whether nurses asked the
patient about the food they preferred to mix with the drug, 25% of them
answered never, while 31.5% asked the patient/guardian about food the

patient preferred to mix with the drug.
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Table 4-7: Transparency and patient consent.

The question

Never

Rarely

Sometimes

Often

Very often

Is the patient aware
that their medicine is
mixed into the food?

33(16.5)

29(14.5)

78(39)

78(39)

31(15.5)

Is the procedure of
mixing medicine into
the food ‘carefully
planned’ in the
nursing notes?

36(18)

53(26.5)

50(25)

26(13)

35(17.5)

Is the requirement of
mixing the medicine
into the food explicitly
mentioned in the
prescription?

42(21)

41(20.5)

63(31.5)

28(14)

26(13)

Did you obtain consent
from the patient’s
guardian before
mixing medicine into
food?

43(21.5)

36(18)

66(33)

27(13.5)

28(14)

Did you ask the
patient’s guardian
about the preferred
food to mix with
medicine?

46(23)

41(20.5)

63(31.5)

26(13)

24(12)

Did you obtain consent
from the patient
before mixing the drug
into food?

61(30.5)

45(22.5)

56(28)

20(10)

18(9)

Did you ask the
patients about the food
they preferred to mix
with medicine?

50(25)

43(21.5)

57(28.5)

30(15)

20(10)

4.8 Medications.

Table 4-8 shows that Aspirin was the most frequent medicine crushed by
nurses (44%), followed by paracetamol (33%) and atorvastatin (33%);
29% of nurses said that they usually open omeprazole EC capsules.
Azithromycin capsules were opened and mixed with food by 24% of

nurses, 29% of nurses crushed ranitidine tablets and 17.5% crushed
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famotidine tablets. One-quarter of them crushed frusemide and clopidogrel
tablets. 22% mixed a paracetamol suspension with food and 12.5% mixed
azithromycin and an amoxicillin/clavulanic acid suspension. 15% of nurses
broke dexamethasone ampoules to give it orally. Nurses also mentioned
other medications they often crush and mix with foods, like alfacalcidol,
calcium, propranolol, spironolactone, NSAIDs, hypnotics, carbamazepine,
phenytoin, lamotrigine and phenobarbital.

Table 4-8: List of medications that are crushed and/or mixed in food.

Medication name Yes No
Omeprazole capsule 58(29) 142(71)
Atorvastatin tablet 66(33) 134(67)
Azithromycin capsule 48(24) 152(76)
Aspirin tablet 88(44) 112(56)
Ciprofloxacin tablet 35(7.5) 165(82.5)
Ampicillin 9(4.5) 191(95.5)
Amoxicillin tablet 16(8) 184(92)
Doxycycline tablet 18(9) 182(91)
Furosemide tablet 50(25) 150(75)
Bisoprolol tablet 47(23.5) 153(76.5)
Enalapril tablet 63(31.5) 137(68.5)
Clopidogrel tablet 50(25) 150(75)
Ranitidine tablet 58(29 142(71)
Famotidine tablet 35(17.5) 165(82.5)
Azithromycin suspension 25(12.5) 175(87.5)
Ibuprofen suspension 24(12) 176(88)
Paracetamol suspension 44(22) 156(78)
Dexamethasone ampoule 30(15) 170(85)
Diclofenac ampoule 17(8.5) 183(91.5)
Amoxicillin/clavulanic acid suspension 25(12.5) 175(87.5)
Ibuprofen tablet 36(18) 164(82)
Paracetamol tablet 66(33) 134(67)
Amlodipine tablet 52(26) 148(74)
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4.9 Nurses’ competencies and knowledge regarding carrying

out drug-dosage procedures.

According to table 4-9 this study found that 35.5% of nursed do not feel
sufficiently trained to carry out these practices (CT/OC and mixing it with
food) and 19.5% did not know if they were qualified to carry out this
practice. Also, 45.5% said that they did not feel sufficiently knowledgeable
in the area of drug stability. About 50% of nurse said that modifying the
DF is not a part of the nurse’s roles or responsibilities. Regarding training
courses, 65.5% of nurses mentioned that they had never taken any training
courses on mixing drugs into food, 64.5% had not taken any training
courses on drug stability and 47.5% of them had not taken training courses
on drug-food interactions. 34% answered the question ‘Did you chick the
DF before crushing the drug?’ with no and 32% answered no according to
the question ‘Did you ask the clinical pharmacist before modifying the
DF?’. Moreover 57% were not sure whether tablets are suitable for splitting
or crushing before performing those procedures. 76% thought that if tablets
were not suitable for splitting or crushing, this information should be in the
package leaflet. And half of the nurses (50%) were worried about inhaling
or take some amount of drug that they crushed. 35.5% of nurses mentioned

that they crushed an ER tablet and 40.4% crushed an EC tablet.
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Table 4-9: The perceptions of respondents of their competencies and

knowledge in the application of drug-dosage procedures.

Question Yes No | do not
know

Do you feel sufficiently trained to carry 90(45) 71(35.5) | 39(19.5)
out these procedures?
Do you feel sufficiently knowledgeable in 74(37) 91(45.5) | 35(17.5)
the area of drug stability?
Do you feel sufficiently supported by 81(40.5) 86(43) 33(16.5)
your colleagues when administering
medication as a co-mixture?
Do you feel sufficiently supported by 67(33.5) 92(46) | 41(20.5)
your management when administering
medication as a co-mixture?
Did you report every time you mix 103(51.5) | 83(41.5) 14(7)
medicine with food in the nursing note?
Do you think modifying the DF is part of | 79(39.5) | 99(49.5) 22(11)
a nurse’s roles or responsibilities?
Did you take training courses on drug 52(26) | 129(64.5) | 19(9.5)
stability?
Did you take training courses on mixing 52(26) | 131(65.5) | 17(8.5)
drugs into food?
Did you take training courses on drug- 92(46) 95(47.5) | 13(6.5)
food interactions?
Did you check the DF before crushing 123(61.5) | 67(33.5) 10(5)
the medication?
Did you ask the clinical pharmacist 130(65) | 63(31.5) 7(3.5)
before modifying the DF?
Sometimes | am not sure whether tablets | 113(56.5) | 70(35) 17(8.5)
are suitable for splitting or crushing.
If tablets are not suitable for splitting or | 145(75.5) | 34(17) | 21(10.5)
crushing, I expect to find this
information in the package leaflet.
Are you certain that the patient takes 101(50.5) | 75(37.5) 24(12)
the whole amount of drug when mixing
with food?
Did you feel worried about inhaling or 101(50.5) | 77(38.5) 22(11)
taking some amount of drug while
crushing it?
Have you crushed an ER tablet? 71(35.5) 98(49) 31(15.5)
Have you crushed an EC tablet? 81(40.5) | 99(49.5) 20(10)
Did you check the DF before crushing 135(67.5) 54(27) 11(5.5)
the tablet?

DF: dosage form/ ER: extended release/ EC: enteric coated.

# These questions were adapted from the Akram and Mullen study (Akram and Mullen, 2012).
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Chapter Five
Discussion

5. Discussion

This study was one of the first performed in Palestine to examine nurses’
knowledge and practice of mixing medications with food, how widespread
this practice is, the most common foods used with crushed medications,
and how the medication is crushed. We also assessed the most common
medications being crushed and the extent to which nurses feel confident
and well-trained to perform this practice. Moreover, we asked which
medical references they frequently use to find information about this

practice.

88% of nurses frequently modified pharmaceutical DF before
administration to patients, consistent with the results of a similar study
performed in Scotland (Akram and Mullen, 2012) at 87% and one in
France at 81% (Clauson et al., 2016). 80% performed CT/OC and gave it to
the patient as a powder; other common ways were mixing medication with
juice (42%) and adding juice to a spoonful of liquid medicine (40%). In the
study performed in Scotland (Akram and Mullen, 2012), 87% of nurses
gave medication as a powder after CT/OC, 96% mixed it with food and

76% mixed it with juice.

About 40% of nurses used water to mix it with crushed medication, and
orange juice was the most commonly used food for mixing, followed by

milk, banana and strawberry. In the Scottish study from 2012 (Akram and
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Mullen, 2012), the most common food was fruit yogurts, or fruit juice in
another study performed in 2015 (Akram and Mullen, 2015). Fruit juice
was used by 34% and yogurts by 34%; these were the most commonly used
foods to mix with medication. In a study performed in France (Clauson et
al., 2016). the nurses used water (21% always) to mix with crushed
medications or food (5% always), while in an Australian study (Mercovich
et al.,, 2014), the most common food used was thickened pear juice
(55.0%), followed by strawberry jam (24.0%), yoghurt (6.9%) and

chocolate milk (3.4%).

The effects of food on the physicochemical properties of medications are
largely ignored in the literature, but nurses should understand the potential
of these physiochemical changes. In our study, orange juice and yogurt
were the most commonly used foods. Most fruit juices have a pH value
between 3-5. The chemical stability of many acid-sensitive medications is
affected at that pH range, particularly if the EC of the DF has been
destroyed by CT/OC. Therefore, the time between the addition of food to
medicine and administration of the medication to the patient is considered
an important factor for the clinical performance of crushed medications.
Furthermore, even simple foods such as milk can affect dissolution and
therefore potentially impact drug bioavailability. Using yoghurt as a
vehicle to mix with crushed tablets and administering it to the patient is
controversial because drug dissolution may be affected. Moreover, drug
bioavailability is dependent on gastric emptying time, which is affected by

food in the stomach. Studies have shown that liquids such as juice, water
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and milk products, due to variations in solution properties such as viscosity,
osmolality and calorie content, can lead to some major differences in
gastric emptying times. There can also be major qualitative variations for
each dosage administered and clinical effect variability if different foods
are used each time to mix with the drug before being administered.
Although some information is available about crushing the tablet and the
consequent effect on stability/degradation, there is considerable concern
regarding the administration of medication via NGT (Manrique et al., 2014,
Bowles et al., 2010, Martir et al., 2020). Therefore, clinical pharmacists
need to be familiar with the scientific properties of foods (e.g., pH,
osmolality, viscosity, calorie content and chemical composition), common
foods used by nurses for mixing with medication prior to administration,
and be able to predict the possible impact on biopharmaceutical proparites
of medications DF after mixing with various foods (e.g. disintegration and
dissolution, absorption and bioavailability of the drug, and effects on
gastric emptying time) to better inform nursing and medical colleagues on
how to assist with administration without disrupting the properties of the

medication and the clinical result needed.

The most common reasons for CT/OC was to give medications to patients
on NGT, due to a bad medicine taste and patient acceptance of medicine. In
a study performed in Scotland (Akram and Mullen, 2015), of the reasons
that led to crushing medications, patients not accepting the medicine was
the most prevalent reason. The second one was the size of the tablets

(36%), bitter taste of the medication (32%) and to disguise the medicine
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from patients (28%). In France (Clauson et al., 2016), 77% of nurses were
involved in their wards/healthcare units with NGT and 67% of nurses said
that they always crushed all medication and gave them together through the

NGT.

Pharmacists should be aware of this medication administration struggle and
be able to find a solution to aid administration without affecting drug
chemical properties and clinical effects specific to patients with NGT or

swallowing difficulties and medications with a bad taste.

The pharmacist was the preferred source of information for nurses (58%)
when they needed to ask about crushing medication or mixing medications
with foods. Also, other nurses were an important source of information
(44%). These findings raise the importance that clinical pharmacists and
nurses should be familiar with the fields of drug stability, food/drug
interactions, the properties of DF, the suitability of crushing and the

availability of alternative DF.

More than half of nurses did not feel sufficiently trained to carry out this
practice, or sufficiently educated in the area of drug stability. About 70% of
nurses did not take any training courses in the field of drug stability or
mixing medication with different foods. It is very important to activate the
clinical pharmacist’s role in continuous education in this area to help nurses
achieve safe and effective drug administration to patients. Also, more

courses should be included for nursing students.
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Unfortunately, more than 50% of the time, the medication being modified
and mixed with food was not recorded in the nursing notes or even
mentioned by the prescriber, although this practice can be a reason for
medication administration error and could cause harm to the patient or
treatment failure. When it is not noted, we cannot identify it as an error or
try to solve it. Administration of any medicine after alteration of the
original DF by any healthcare provider is considered an off-label use of
medication and has liability consequences, as modification neither labelled
nor approved for the medication by it is producer, administration of
medication particularly after mixed with food or a thickening agent could

be observed as an unlawful practice (Nissen, 2012).

Most of the time, nurses were not sure that tablets were suitable for
crushing or splitting; 40% of nurses mentioned that they had crushed EC
tablets and 35% had crushed ER tablets. ER drugs are primarily intended to
release the drug over an extended time. If this formulation is crushed, the
time in which the medication released is shortened and the amount of the
medication can be released instantly, which may cause medication toxicity.
Crushing EC medications can cause damage to the coating of the drug and
expose the medication directly to the acidic atmosphere in the stomach,
which can have an effect of upsetting and causing irritation to the stomach
lining. Also, this can lead to inactivation of the drug if it is unstable in an
acidic medium or susceptible to acid degradation. Crushing these
formulations (ER or EC) is a medication error that should be avoided

(Haywood and Glass, 2013, Gracia-Vasquez et al., 2017).
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Omeprazole is commercially available as EC granules because it is an acid-
labile medication that is inactivated by gastric acid. It is often crushed and
mixed with water or sodium bicarbonate, which may decrease
bioavailability and effectiveness, resulting in treatment failure (EI-Mahdy
et al., 2017, Bestebreurtje et al., 2020). Unfortunately, about 30% of nurses
in this study had crushed an omeprazole EC capsule. Aspirin, which is an
EC tablet, had been crushed by 44% of nurses; this may cause local
irritation of the stomach mucosa after oral administration (Verma and

Kumar, 2018).

Other medications crushed with high frequency among nurses (atorvastatin
33%, enalapril 31%, amlodipine 26%, clopidogrel 25%, bisoprolol 23%)
could lead to losing some portion of the dose. Also, mixing with a different
food each time could lead to different amounts of drug being absorbed into

the bloodstream, resulting in dose fluctuation and disease instability.

Milk and yogurt affect the bioavailability of tetracycline and quinolone and
lowering plasma concentrations if ingested concomitantly by producing a
non-absorbable insoluble chelate complex. To avoid therapeutic failure,
ingestion of dairy products with ciprofloxacin or doxycycline is not
recommended. Also, a reduction in dissolution rates and prolongation in
disintegration time has been observed with concomitant ingestion of
ciprofloxacin with food, caused by an increase in gastric viscosity and

reduced solubility at elevated gastric pH (Radwan et al., 2017, Wenzler et
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al., 2018). In this study, we found that 7.5% of nurses usually gave

ciprofloxacin with food and 9% gave doxycycline in food.

In addition, the physiological response to food intake, such as gastric acid
secretion and gastric viscosity, may reduce the bioavailability of certain
drugs preferentially given on an empty stomach. In this study, we found
that may of these drugs were administered with food (azithromycin 24%,

ranitidine 29%, famotidine 17.5%, amoxicillin 8%) (Wenzler et al., 2018).

Some drugs can be safely chewed, crushed or cut (split) to assist
administration, but due to their formulations or PK properties. There is a
growing list of items that are dangerous and unsafe to use in this way. One
of them is anti-epileptic medications which are not preferred or limited
regarding use in elderly patients with swallowing problems due to the fact
that this medication must not be cut, crushed or chewed (Paparella, 2010,
Charfi et al., 2018). In our study, some nurses mentioned anti-epileptic
medications that they usually crushed before administration like

carbamazepine, phenytoin, lamotrigine and phenobarbital.
5.1 Strengths and limitations
5.1.1 Strengths

To the best of our knowledge, this study is one of the first to investigate
nurses’ knowledge and practice of mixing medications with food in
Palestine, as well as conducting face-to-face interviews to obtain more

complete data. Furthermore, our study was conducted in 6 major
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government-run hospitals at distinct locations in different cities of

Palestine, covering a relatively large number of hospitals.
5.1.2 Limitations

1. Collecting samples only from government hospitals in the north part of
the West Bank is considered a limiting factor in this study.

2. This was a cross-sectional study, so causal relationships between the
scores and their related variables are difficult to prove.

3. Data were obtained via a face-to-face interview that may have
introduced the effects of the interviewer’s bias.

4. In this study, the convenience sample of participants did not accurately

represent all nurses employed in Palestinian government hospitals.
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Chapter Six
Conclusions and Recommendations

6. Conclusions and Recommendations
6.1 Conclusions

The results of our study show that crushing and mixing different
medications into many foods is a widespread practice among nurses in
Palestine, although many DF are inappropriate for modification. Most
nurses were unaware of drug stability, bioavailability, degradation, clinical
safety or effectiveness, and their professional shortcomings when
performing these practices. The medical staff indicated that they were
aware of this when asking nurses to perform this practice. Also, this study
further identified disparities in undergraduate nursing education in the
administration of medications, drug stability and drug-food interactions. In
educating nurses about conditions where crushing drugs is inappropriate or
must be avoided, pharmacists may play an important role and should
recommend suitable alternatives where available. In order to enhance this
practice, the collaboration between nurses and pharmacists to increase

pharmaceutical knowledge among nurses requires more study.



52

6.2 Recommendations

Based on this report's findings and conclusions, many training concerns
will be important to enable health facilities to upgrade their staff on quality
practices, including more training to enhance their food-drug compatibility
knowledge. There is a need for structured documents that could be applied
at the ward level on the procedures of crushing medication and mixing
medications with food. Also, introducing more courses for undergraduate
nurses about medication administration and activation of the role of the
clinical pharmacist in hospitals in the continuous education of nurses about
medication handling and administration, as well as further investigations
into inappropriate  DF modification are needed. In industrial level
manufacturer should developing more suitable DF of different medications
with suitable dose specially for children and patient with swallowing

difficulties.
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paiceal) aladall dapdag aladally olgall Lald ad) 2 G g3all

Yes @ NoY

Have you ever modified an oral dosage form prior to administration ? O [

o)l Gyl e ppel] dillac) Jid el Glodl JSadl Jodas candy o S

Have you crushed or opened the tablet/capsule and given the 0 O

medicine as a powder?

809 S5 Je ellacly sloll Y guuS 7id o Qgao by Candy o J2

Have you crushed or opened the tablet/capsule and mixed the [ 0

medicine into juice (drink)?

vl go gz 9 elgall Y S b ol Cgum (oxlas Cndy o Jo

Have you crushed or opened the tablet/capsule and mixed the N 0

medicine into food (e.g. yoghurt)?

i iJle) plaall g lgzio 9 elgl) Y g b of g oxlas Candy Baw S

(aSlgall

Have you added juice to a spoonful of liquid medicine? O 0
SLl clgll (yo dilaa J) swand! Lok Candy G Jo

Have you added some soft food (i.e. yoghurt) to a spoonful of O 0
liguid medicine?

SLdl slgdl (1o ditlan ) plada)l ALl Cndy 3w Jo

have you open an ampoule and mix it with drink O 0
panl) ga Lgdali g o) 90 A gual iy Cadg o b

Foodstuff used to mix | Never | Rarely | Sometime Often Vary often
with medicine B BRE e any Lle Laila
NP POSANI PR PINA

Milk > O [ l l il
orange juice J&il ac 0 O 0 0 0
Yoghourt «Slgall 4id 0 O \ ) \
Banana Jjg [l 0 | | |
Strawberry juice dgla)l juac 0 O 0 0 0
Cholet &Y4Sg O O 0 O 0
Water b O O 0 O O
Others (mention) O [ [ [] []
()S31) s
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¢ aladall ao Lgdalag 2l 258 ol JSAN haes ol oty g (e o
(] Omeprazol capsule
Atrovastatin tablet
Azithromycin capsule
Aspirin tablet
Ciprofloxacin tablet
Ampicillin
Amoxicillin tablet
Doxacyclin tablet
Furesemide tablet
Bisoprolol tablet
Analapril tablet
Clopidogrel tablet
Ratidine tablet
Famotidine tablet
Azithromycin suspention
Ibuprofen suspention
Paracetamol suspention
Dexamethason ampule
Diclofenac ampule
Amoxicillin/clavulanic acid suspention
ibuprofen tablet
paracetamol tablet
amlodipine tablet
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Never
Tl

Rarely
\JJU

Some time
O an

Often
Lle

Very

often
Ll

The tablet/capsule is too large
for the patient to swallow whole
R JPrARES Bﬁsalw\ 31 dull
A gl p5ad

U

O

O

0

0

To disguise the sour or bitter
taste of the medicine
;‘3-\” u&mbd‘jifd‘ ‘Q:JQJ\ ;b}}’

The patient will not accept the
medicine as a whole
tablet/capsule

dl}e.” 4&.«.‘&) ;‘34.” J«.ﬁ.’iﬂ ‘QJ uafj.n

To disguise/conceal the medicine
from the patient
el e slall slasy

To give medication to patient on
naso-gastric (NG) tube
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Yes No IDON’T
asd Y KNOW
alel Y
Do you feel sufficiently trained to carry out these O (] O
procedures?
Adoadl 04 £1,2Y I Coybe bl yaid U
Do you feel sufficiently knowledgeable in the area of drug O (] O
stability?
L9391 &3S foub g Jg> 48 ddyaoy 25 Jo
Do you feel sufficiently supported by your colleagues when O 0 O

administering medication as a co-mixture?
plalall ao slgll Jalsy aladll wie Joadl (3 lidla) ey j283 Jo

Do you feel sufficiently supported by your management O 0 O
when administering medication as a co-mixture
plaally slol ol clold die Jaall e ey ,a i Jo

Did you report every time you mix medicine with 0 [ 0
foodstuff in the nursing note

Ola>Me A8 (§ Jlel JSadl Jodass Lgud 95 050 S (9 pois Jo
el

Do you think modifying the dosage form is part of the O 0 O
nurse’s role or responsibility

9 ool Ly e e asyal (lgall JSAJ1 pokad Of i o
Glo

Did you take training courses about drug stability O [ O

Al

Did you take training courses about mixing drug into food O ] O

‘DL’.le [

Did you take training courses about drug—food interaction O ] O

pladall 2o ¢lgll

Did you chick the dosage form before church the drug O [ O
lgixo Jud 9330 Jlodl JSadl pammity 0985 Jo

Did you ask the clinical pharmacist before modify the ]
dosage form
Aol Sl i ddas b Syl (3Yamall lgen poi5 Jo

Sometimes | am not sure whether tablets are Suitable for 0 ] 0
splitting or crushing.
ool dden) Ao d819ull O guad) OF 1uSTre 9STY Ll

If tablets are not suitable for splitting or crushing | expect O [] O
to find this information in the package leaflet.

3 0550 OF o980l (ped lall Baae e &dlsll Ggumddl K 13
elgally dols 151 8,50l Ly
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Are you certain that the patient take the all amount of
drug when mix with food
pladally slgull Jals day Aol de ol A3l o1 (a0l OF USTe T oo

Did you feel worry about inhale or take some amount of
drug will churching it
dy>;\3&\&;ﬁ%|3i&%|ﬂdﬁdiw@bﬂ&
dxb

Did you crush an Extended release tablet
L}‘ﬁ“\” ng.édl Bl &le:u slodl Qg o Cwd o

Did you crush an Enteric coated tablet

byao daliall Qo] oxlay caod Jo

Did you chick the dosage form before crushing the tablet
;.)j.pdl o= Jud @\3.‘0\ Sadl vaas (s

Your sources of information about splitting or crushing medications is/are

Qlodl UKadl a3 ol 0ud ol b E94098 g Comall Lot (&1 gzl
(you can choose more than one answer)

[1 Medical book [1 Other Nurse

b 8 sl e o
[] Doctors [] Pharmacist [] Leaflet for drug
LY Usluall slgll S
(1 Journal I Internet a8l90 [J Media(newspaper,T.V)
dale Cdlne (cadl) ol o 31ak) p3leYl Sl

(1 Publication of M.O.H
dosall Byl g Cily gdinie

[1Publication of Association
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o) clbs g Alaad) Lablad : ualdl) giall

Never

Rarely

Sometimes

Often

Always

is the patient aware that their medicine
is mixed into the foodstuff?

& @oyes sloll o ple s panall 055 Jo
gl L§JJ\ elgdl

Is the procedure of mixing medicine into
the foodstuff ‘care planned’ in the
nursing notes?

A8 (§ dige 0S5 elgll Jals ciladss S
ayaill (ol eslasMal

Is the requirement of mixing the
medicine into the foodstuff explicitly
mentioned in the prescription

bgiSo 0550 &SIIR1 Slgall (§ sloll Jals b & g0
dub dasog §

Did you take the approval of the patient
guardians before mixing drug into food
elol Jals b (uyell el Jg 031 45 Jo
plaball “

Did you ask the patient guardians about
food he preferred to mix with drug

Gl plaball e pansall 5l Jg Ul o35
£l9l a Jalso OF Juady

Did you take the approval of the patient
before mixing drug into food
plabaly sl als b aayall 03] 336 Jo

Did you ask the patient about food he
preferred to mix with drug

ol Juady sl plaball e passall Jlgans 585
slgl 2o Jalso




76

Appendix 2
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