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CHAPTER 1 — GENERAL INTRODUCTION

1. INTELLECTUAL DISABILITY

1.1. Definition & classification

Intellectual disability (ID), formerly known as “mental retardation”, is a state of functioning that most
often appears in early childhood and is characterized by limitations in intelligence and adaptive skills.
Several definitions of intellectual disability (ID) have been issued 3. These definitions can be

summarized as follows:

Intellectual disability is a condition characterized by significant limitations in both intellectual
functioning and adaptive behaviour, with onset during the developmental period ** (or before 18 years

of age ?).

Limitations in intellectual functioning can be described as limitations in general mental capacity
(intelligence) including learning, reasoning, and problem solving, abstract thinking, and judgment.
Intellectual functioning is measured using standardized intelligence tests . Limitations in adaptive
behaviour can be defined as limitations in adaptive functioning that result in failure to meet
developmental and sociocultural standards for personal independence and social responsibility, and
affect participation in multiple environments, such as home, community, and school. Adaptive deficits
include limitations in at least one of three domains: conceptual (i.e. communication), social (i.e. social
participation), and practical (i.e. independent living). Without ongoing support, the adaptive deficits

limit functioning in one or more activities of daily life *.

Although both intellectual and adaptive impairment measures are pertinent in describing ID, the
impairments in adaptive functioning are usually the presenting symptoms of ID, rather than a low
intelligence quotient (1Q) *. 1Q test scores are approximations of conceptual functioning, but may be
insufficient to assess reasoning in real-life situations and mastery of practical tasks »*. It is adaptive
functioning that determines the level of support required. Moreover, IQ measures have shown to be
less valid in the lower end of the IQ range. Therefore, the use of full-scale 1Q score and IQ cut-off points
to define ID-severity has shifted to the use of an approach based on the degree of impairment in
adaptive functioning ¥*.2

According to the older approach classifying severity of ID by using IQ, an IQ test score below or around
70 indicated a limitation in intellectual functioning. The following categories were used ©:

e Mild ID: IQ between 50 to 55 and 70

e Moderate ID: 1Q between 35 to 40 and 50 to 55

3 This represents a change in the latest version of the Diagnostic and Statistical Manual (DSM-5) * as compared with the DSM-IV §, and is
now similar to the definition used by the American Association on Intellectual and Developmental Disabilities (AAIDD) 2.




CHAPTER 1 — GENERAL INTRODUCTION

e Severe ID: 1Q between 20 to 25 and 35 to 40

e Profound ID: 1Q less than 20 to 25

In the newer approach defining severity of ID according to the level of support needed in each of the

adaptive functioning domains, the same four levels are used: mild, moderate, severe and profound ?!

(or the four similarly named levels focusing on the support needs: intermittent, limited, extensive and

pervasive 2). Table 1 details the impairments in the adaptive functioning domains for the different

severity levels.

Table 1 Classification levels of ID according to the level of support needed in each of the adaptive functioning

domains % (“new approach” of ID classification)

Severity* Adaptive skill domains

level ID
Conceptual domain * Social domain * Practical domain *

Mild Children require academic Social skills and personal Most individuals are
supports to learn skills judgement are immature for independent in daily living
expected for age. Adults may | age. The individual is at risk of | activities, employable in jobs
have difficulties with being manipulated by others requiring simple skills, and
functional academic skills (gullibility). often able to live
such as planning, reading, and independently. They typically
money management. need support for making

decisions in health care,
nutrition, shopping, finances,
and raising a family.

Moderate | For children, conceptual and Successful friendships with Most individuals are capable
academic skills lag well behind | family/friends are possible of personal care activities
those of peers. For adults, using spoken language, but with sufficient teaching and
academic skills are typically at | the individual is limited by support, and achieve
an elementary level. Complex | deficits in social and independent self-care with
tasks such as money communicative skills. Social moderate supports, such as
management need substantial | cues, social judgment, social available in a group home.
support. and life decisions regularly Adults may be employable in

need support. a supported environment.

Severe Individuals have little Individuals benefit from Individuals are trainable in
understanding of written healthy supportive some basic activities of daily
language, or number, time, interactions with living with significant ongoing
and money concepts. family/familiar people and support and supervision.
Caretakers provide extensive may use very basic single
supports for problem-solving. | words, phrases, or gestures

pertinent to their direct
experience.

Profound Individuals may use objectsin | Although understanding of Individuals are typically
a goal-directed fashion for symbolic communication is dependent upon support for
self-care and recreation. very limited, individuals may all activities of everyday living.

understand some gestures Co-occurring sensory or
and emotional cues, and can physical limitations are
express themselves non- common.

verbally.

N.B.: Under the age of 5 years, the clinical severity level cannot be reliably assessed (called “Global Developmental Delay”).
This category requires reassessment after a period of time. !

* DSM-V-defined categories of severity
$ Examples of the needs and supports of each adaptive domain, with increasing categories of severity
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1.2. Epidemiology

Prevalence

Different prevalence rates have been reported, depending on definitions and classifications used,
methods of ascertainment, and population studied 7. In the general population, the prevalence of ID
is approximately 1% Y9, Prevalence varies by age ® (prevalence was higher in studies based on
children/adolescents compared to studies in adults ), gender (prevalence higher in male populations)
! and income of the country of origin (highest rates were seen in countries from low- and middle
income) &. Among those with ID, mild, moderate, severe and profound ID (as measured by 1Q) affects
about 85%, 10%, 4%, and 2% of the population respectively ¢, whereas others report that about two-
thirds of those with ID are within the mild range of severity %°,

Belgium and Flanders follow the trends of most industrialised countries regarding prevalence of ID. All
the available statistics on prevalence in Belgium are delivered by the organisations in the care system:
so, one reliable overview is not available. For example, someone can be registered during his school
career, leave the statistics when becoming an adult, and finally re-enter as a ‘new client’ a couple of

years later through the Flemish Agency for People with a Disability (Vlaams Agentschap voor Personen

met een Handicap, VAPH) on the basis of a demand for support *°.

Risk factors
Genetic and biological factors are implicated in many cases of ID. In previous studies an increased risk

for severe ID was seen in males !, low-birth-weight infants (e.g. premature infants), and children of
Hispanic, Black, or Asian mothers (compared with White mothers) 1. It also appeared to be associated

with higher maternal age and decreasing maternal education %12,

The risk factors for mild ID were slightly different. An increased risk was identified in multiple births
and children born second or later 1. Compared with children born to White mothers, the risk of having
a child with mild ID appeared to be higher for Black mothers, lower for Asian mothers, and similar for
Hispanic mothers . Other reported risk factors were a low level of maternal education, higher
maternal age, and low birth weight, and a slightly increased risk was seen in children born to mothers
15 to 19 years old *2. Advanced paternal age (>40 years) on the other hand appeared to be a risk factor

for mild to moderate ID 3.

1.3. Etiology
There are multiple factors that may contribute to ID. Causes may be congenital or acquired with a

prenatal, perinatal or postnatal timing of acquisition. Both genetic and physiological factors can play a
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role in it. At present, it appears that between a quarter to one-half of identified causes are genetic in

origin. ¥4
Genetic causes

Genetic conditions are increasingly being diagnosed by technological advances in genetic testing. Some

of the known genetic disorders or conditions causing ID include the following **°:

e Chromosomal abnormalities (e.g. trisomy 21 or down syndrome)

e Single-gene disorders, such as X-linked disorders (e.g. fragile X syndrome, Rett syndrome)
e Autosomal dominant disorders (e.g. neuro-fibromatosis)

e Autosomal recessive disorders, include many inborn errors of metabolism (e.g. MSUD)

e Mitochondrial disorders

Environmental causes

Prenatal - Prenatal non-genetic causes of ID include intrauterine malnutrition, infections (e.g.
cytomegalovirus), and other environmental influences such as alcohol, other drugs, toxins and

teratogens (e.g. lead, mercury, phenytoin, valproate) %>,

Perinatal - A variety of labour and delivery-related events (e.g. birth asphyxia, preterm birth), and

infections (e.g. herpes virus) may lead to ID %95,

Postnatal - Postnatal causes include hypoxic ischemic injury, trauma, central nervous system
haemorrhages and malignancies, infections, seizure disorders (e.g. infantile spasms), severe and
chronic social deprivation, malnutrition, and toxic metabolic syndromes and intoxications (e.g. lead,

mercury) 7915,

1.4. Clinical features
1.4.1. Presenting symptoms

Children with ID usually are brought to the attention of a paediatrician because of parental concerns
of language delay, immature behaviour, immature self-help skills, or difficulty in learning. Parents may
first recognize delayed development when a younger sibling overtakes an older child in these skills. In
other cases, the clinician may be alerted to the possibility of ID when a child fails to meet expected

developmental milestones during developmental surveillance and screening “.

Onset of ID is in the developmental period. The age and characteristic features at onset depend on the
etiology and severity of brain dysfunction. Delayed motor, language, and social milestones may be

identifiable within the first 2 years of life among those with more severe ID, while mild levels may not
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be identifiable until school age when difficulty with academic learning becomes apparent. When ID is
associated with a genetic syndrome, there may be a characteristic physical appearance (e.g. Down
syndrome). Some syndromes have a behavioural phenotype, which refers to specific behaviours that
are characteristic of particular genetic disorder (e.g. Lesch-Nyhan syndrome). In acquired forms, the
onset may be abrupt following an illness such as meningitis or encephalitis or head trauma occurring
during the developmental period. After early childhood the disorder is generally lifelong, although
severity levels may change over time. The course may be influenced by underlying medical or genetic

conditions and co-occurring conditions (e.g. epilepsy)®.

1.4.2. Associated conditions

A common feature for all manifestations of ID is that mental, neurodevelopmental, medical, sensorial,

and physical conditions frequently co-occur. The rates of some health conditions are much higher than

1;17-19 1;17;19

in the general population 7. For example epilepsy , mental disorders , cerebral palsy %%,

1819 are found to be more prevalent compared to

sensory loss *, and an (increased risk of) fractures
people without ID. Feeding problems are also highly prevalent among individuals with ID %°. In addition,
Jauhari et al. found that prevalence of comorbidities increased with severity of ID, except for ADHD,

autism, and violent behaviour, for which prevalence in people with ID decreased with severity %%

The most common co-occurring mental and neurodevelopmental disorders are attention-deficit
/hyperactivity disorder, depressive and bipolar disorders, anxiety disorders, autism spectrum disorder,
stereotypic movement disorder (with or without self-injurious behaviour), impulse-control disorders,
and major neurocognitive disorder. Major depressive disorder may occur throughout the range of
severity of ID. Individuals with ID, particularly those with more severe ID, may also exhibit aggression

and disruptive behaviours, including harm of others or property destruction *.

Medical conditions commonly associated with ID include seizure disorders, motor impairment
affecting gross, fine, and speech motor functions, structural abnormalities, dysmorphism, vision,
hearing, and other sensory impairments %, and gastrointestinal motility problems such as constipation
2224 |In some cases, these other morbidities are the presenting features, while in others they may be
unrecognized. Comorbid endocrine abnormalities may also be present such as abnormal thyroid

function, short stature, and growth hormone deficiency *.

Feeding problems are found to be common across all ID levels. Certain categories of problems such as
eating/feeding skills (including motor skills, muscle tone, motor coordination, etc.) and aspiration risk,
are more prevalent among individuals with severe/profound ID, while the children in the moderate

and mild groups show other eating/feeding problems %°. To ensure adequate nutritional intake in
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individuals who are unable to take nutrients through the oral route totally or in part (but with

functional gastrointestinal tract), they often depend on an enteral feeding tube (EFT) 2%%,

1.5. Management

The overall goals of the management of ID are to strengthen areas of reduced function, provide
ongoing support, prevent or minimize further deterioration in the child’s cognitive-adaptive function
relative to peers, and promote optimal individual functioning in society. Interventions should begin
early and be sustained. Goals should be appropriate and achievable. The approach should be

collaborative and multidisciplinary ’.

1.5.1. General measures

Children with ID require ongoing health surveillance. The multidisciplinary team should monitor
developmental, academic, and psychosocial progress, explain functional profiles to the family, and
advise regarding appropriate supports. The clinicians should also consider other developmental

deficits, neurodevelopmental disorders, and coexisting conditions that impact functioning ?’.

Most individuals with ID require a broad range of interventions that should be applied early to improve

short-term and long-term outcomes, including ’:

e Speech and language therapy

e Occupational therapy

e Physical therapy and rehabilitation, including mobility and postural support
e Family counselling and support

e Behavioural intervention

e Educational assistance

e Pharmacological treatment

1.5.2. Care facilities

1.5.2.1. European and Belgian setting

Europe

In Europe, there is a determined movement toward deinstitutionalization of people with ID. However,
the stage and the policies related to this process vary from country to country and show a
heterogeneous picture. In Belgium, the Netherlands, Germany, Spain, Greece, Italy, and Portugal,
there is still a varying pattern of institutional care. Even though the number of people in large
residential institutions is decreasing in these countries, institutional care is still dominant compared

with the UK (where the process of deinstitutionalization is well advanced) and countries such as




CHAPTER 1 — GENERAL INTRODUCTION

Sweden and Norway (where residential institutions for people with ID have closed and no one with ID
lives in institutional settings anymore) 26%°, However, a review of the international literature suggested

that healthcare needs might not be met as satisfactorily in the community as in institutions .

Belgium — Flanders

People with ID have very differing needs for which various support and guidance options for both

children and adults are available. In Flanders the following facilities are available %'

» Home services provide help for people in their homes. For example, these services can involve
giving a few hours of lessons to a disabled person at home. They can also provide them with
help in their everyday activities.

» Semi-residential services take care of people with ID in the day-time, but they stay at home
with their family in the evenings, nights and weekends.

e Children: semi-boarding schools. Most of the semi-boarding schools are linked to special
schools. They take care of children and youngsters with labels such as ID.

e Adults: day centre. Those centres give support on several domains, but their specific
expertise is situated in the domain of adapted activities for adults who cannot work on
the regular labour market.

» Residential care facilities (RCF) take care of people that cannot be cared for at home. In these
facilities support and care are provided 24 hours a day, 7 days a week.

e Children: boarding houses offer support and care for children whether they attend
school or not. Most of these initiatives are also linked to special schools.
e Adults: are offered support in a wide variation of residential services:
= Homes for working people are designed to enable people with a disability to go
to work during the day, but to satisfy their care needs in the evenings and over
the weekends. Such a home offers personal support rather than care.
= Homes for non-working people offer care and support for severely disabled
people. They provide a home situation and meaningful daytime activities
(“occupation”), and/or medical, psychological and social services for people with

an intensive need of support (“nursing”).

RCFs are run by private not for profit organizations, and get their subsidies from the Flemish Agency
for People with a Disability (“Vlaams Agentschap voor Personen met een Handicap”) that falls within

the authority of the Flemish governmental agency for welfare.

A typical RCF in Flanders consists of several units and a medical office, managed by the RCF’s director

and board. A unit is a living group of approximately 10 residents, where daily care and support is
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provided by educators (i.e. bachelor degree in orthopaedagogics) and/or caretakers and/or nurses.
The medical office is a physical location within the RCF where all medical records are centralized, and
where the practical aspects of the medication management process such as ordering, storage,
distribution of medication are generally coordinated. The medical office is staffed by nurses and/or

physicians, physiotherapists, or other health care professionals.

1.5.2.2. Medication management

To ensure drug safety, all stages of the medication use process — selection, prescribing, ordering,
storage, dispensing, administration and monitoring — must be appropriately integrated into a
comprehensive medication management process (MMP). Such a system encompasses standard
procedures for medication handling in the health care facilities (e.g. safe and appropriate drug storage,

and correct drug administration) 32.

2. MANAGING & ADMINISTERING MEDICATION IN RCFS FOR INDIVIDUALS
WITH ID

2.1. Challenges

2.1.1. Polypharmacy

Given the high prevalence of comorbid conditions, individuals with ID are likely to be prescribed a

variety of medicines and experience high medication intake 3.

Prevalence & consequences

The prevalence of polypharmacy among people with ID varies considerably, ranging from 11% to 60%
due to the variability in methods used to study polypharmacy (e.g. definitions of polypharmacy) and
study-population used 34. A recent population-based survey in Australia reported that more than three
out of four (76.5%) people with ID had used medication in the last two weeks *. The number of
medicines used by people with ID ranged from 1 to 19 medicines, with a mean number of 3.3 (95% Cl,
3.1-3.6) medicines in use per participant. In this survey, prevalence of polypharmacy (defined as
concurrent use of five or more drugs) increased with severity of ID from about 16.2% in mild ID to 39.2%

in profound ID .

Although sometimes inevitable, polypharmacy is associated with an increased risk of medication
nonadherence, adverse drug reactions, and undesirable drug-drug interactions. It may also increase

the risk for medication errors, as has been demonstrated in the elderly population 3¢. Additionally,
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individuals with ID are more at risk for medication errors because of the fact that they may not be

aware of errors because of their cognitive impairment %’.

Medication used by individuals with 1D

Little is known about the overall medication use in individuals with ID. One study investigated the
chronic drug utilisation (defined as drug treatments for conditions present for at least 3 months) in
children with ID aged 4-18 years 38. Majority (51%) of the 912 participants were classified as having
mild ID. About 22% used chronic medication. The most commonly used drug groups were for the
nervous system (used by 17% of the study population), the respiratory system (4%), and the alimentary
tract (3%). Psychotropic medication, defined as all nervous system drugs except for the antiepileptics,
was used by 10% of the children. The prevalence of drug use increased with severity of ID from about

17% to 49%.

Another study described medication use among Australian adults with ID (living in the community) in
primary healthcare settings 3°. Of the 117 participants in this study, 35% were prescribed psychotropic
medications, most commonly antipsychotics, and 26% anticonvulsants. Complementary medications
(vitamins, minerals, amino acids, fish oil, and herbal products) were used by 29% of participants. Other

studies on medication use in people with ID focused mainly on psychotropic drugs %41,

The currently available medication use studies demonstrate that people with ID use a broad range of

medications, with psychotropic medications as the most predominant agents.

2.1.2. Patients with enteral feeding tube

Since many individuals with severe and profound ID experience feeding problems, especially those
with concomitant motor function problems, both food and medication are often administered through
EFT. However, due to the complexity of medication administration through EFT, this route is prone to
errors. To reduce these risks, guideline recommendations for the safe administration of medication

through EFT have been issued %%,

2.1.2.1. Types of enteral feeding tubes

Various EFTs are available for delivering nutrition and medication to the patient. The feeding tubes are
typically classified by site of insertion (e.g. nasal, oral, percutaneous) and location of the distal tip of
the feeding tube (e.g. stomach, duodenum, jejunum) (Figure 1). The choice of enteral access route
depends on the intended duration of feeding, whether the gastric function is normal, and the patient’s
concurrent diseases 6. For patients who require short-term enteral nutrition, nasoenteric tubes (e.g.

nasogastric, nasoduodenal or nasojejunal tubes) are commonly used because they are easier to place
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and less costly than other enteral access routes. These feeding tubes may be inserted nasally, with the
distal end of the tube in the stomach or in the small intestine. An orogastric tube is an alternative less
comfortable option for short-term feeding, particularly when a tube cannot be placed nasally. Patients
who require long-term enteral nutrition (i.e. > 4 to 6 weeks) should be considered for gastrostomy or
jejunostomy tube placement %2, A percutaneous endoscopic gastrostomy (PEG) tube is one of the
most widely used feeding enterostomies *2.

The external diameter of the feeding tube is expressed using the French (Fr) or Charriere (Ch) unit,
where each 'French' or 'Charriére' is equivalent to 0.33 mm 2¢. Small-bore nasoenteric tubes improve

patient comfort, but they are prone to clogging and become displaced easily 2.

Nasogastric
tube
—— Gastrostomy
Nasoduodenal tube
tube
:\leerernal — Jejunostomy
u tube

Figure 1 Locations of various types of enteral feeding tubes. Nasoduodenal, nasojejunal, and jejunostomy
tubes extend to the small intestine instead of ending in the stomach. %3

2.1.2.2. Drug administration through EFT

Practice recommendations for administering medication through an EFT have been available for many
years. The American Society for Parenteral and Enteral Nutrition (A.S.P.E.N.) developed evidence-
based guidelines for safe medication administration >, and White and Bradnam compiled a Handbook
of Drug Administration via Enteral Feeding Tubes 2.

Note: Administration of drugs via EFT will generally be outside of the marketing authorisation as
manufacturers do not tend to test or license drugs to be administered via this route. When a drug is
administered outside of the terms of its product license (e.g. crushing tablet or opening capsule), the
manufacturer is no longer responsible for any adverse event or treatment failure. This has implications
for the professionals responsible for prescribing, supplying and administering the drug, as they become

liable for any adverse event that the patient may experience °.
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Guideline recommendations for medication preparation
The guideline recommendations found in literature concerning medication preparation for

administration through EFT, are discussed below.

Select the most suitable formulation 26

When deciding which dosage form is appropriate for administration via EFT, many factors need to be
taken into consideration. It is not necessarily correct to assume that a liquid is preferable to a tablet;
unwanted side-effects of the excipients of a liquid dosage form must be borne in mind % Liquid dosage
forms usually contain excipients (such as thickeners, stabilizers, suspension agents, and sweeteners)
thatincrease the liquid’s viscosity and osmolarity, respectively affecting how the mixture flows through
the EFT and causing gastrointestinal intolerance and diarrhoea **. In Table 2 the advantages and
disadvantages of the different dosage forms are shown.

In conclusion, (i) solutions or soluble tablets are the formulations of choice, (ii) however, do not assume
that liquid formulations are always suitable, and (iii) do not crush tablets or open capsules unless an
alternative formulation or drug is unavailable 2.

Do not crush sustained release dosage forms %%

Sustained release tablets are formulated to release the drug slowly over time. Crushing sustained-
release dosage forms destroys this carefully designed form, hence affecting the pharmacokinetic
profile of the drug since an excessive dose of the drug is being released at one time. This potentially
results in drug toxicity 224, Instead, a more appropriate dosage form or therapeutic equivalent

should be considered %°.

Do not crush enteric coated dosage forms in case of gastrostomy 26

Tablets are given an enteric coating to protect the drug from degradation by the acidic conditions of
the stomach or to reduce the incidence of gastric side-effects 2. Administering this dosage form via
EFT would necessitate crushing, thereby destroying the enteric coating. However, enteric coated
tablets do not crush well and tend to aggregate in clumps when diluted in water, thereby increasing
the risk of clogging %44, Moreover, suitability of this dosage form depends on the location of the

distal end of the EFT 2¢:
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Even drug distribution allows accurate dosing

Ready to use

Easy to measure

Accurate dosing

Suitable for administration via an enteral feeding tube without further
manipulation

Ready to use (few exceptions)
Easy to measure
Accurate dosing

Drug is in solution

Long expiry date of original packaged drug

Usually less expensive than alternative liquid formulation
Easy to carry around

Accurate dosing

Low osmolarity: will not cause diarrhoea

Long shelf-life of original packaged drug

Easy to carry around and convenient

Generally less expensive than liquids

Accurate dosing

Cost

Convenient to carry around

Lower electrolyte content than effervescent tablets
Convenient to carry around

Cost

Table 2 Overview different dosage forms and their advantages and disadvantages concerning administration through enteral feeding tube 2°

e  Co-solvents may be present in sufficient quantities to have a pharmacological
effect, especially if present in all drug formulations being used; for example,
sorbitol (>15 g/day) will have a laxative effect.

e  May not be considered practical for carrying around

e Cost

e  Stability and a short shelf-life may be impractical

e  Granules in suspension may be too large or the suspension may be too
viscous to pass through the enteral feeding tube

e  Settling or inadequate shaking may affect the accuracy of dosing

e  May not be practical to carry around

e Cost

e  Stability and shelf-life may be impractical

e  One must allow complete dissolution before administration

e May require a large volume to be fully dispersed

e Must be fully dispersed before administration to avoid gas production in the
enteral feeding tube

e  Sodium content can be high

e Excipients may not dissolve and may sediment out

e Cannot be dispersed in syringe owing to the production of gas

e  Particles/granules of dispersion may be too large for administration via fine-
bore tubes

e  Sedimentation during administration may lead to tube blockage

Individual monographs should be consulted, because:

e Some formulations are unsuitable for fine-bore tubes owing to site of
absorption or formulation characteristics

e  Thedose may be inappropriate (lower dose than the equivalent oral product)

14
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Buccal/sublingual
tablets
Compressed tablets

Enteric-coated
tablets

Modified-release
tablets
Hard gelatin capsules

Soft gelatin capsules

Not suitable for administration via enteral feeding tubes as significantly reduced drug absorption will occur, owing to first-pass metabolism.

e Cheap

e  Easily obtained

e  Most disintegrate easily when placed in water

e  Tablets that disintegrate: no need to crush, therefore exposure risk is
reduced

If the patient has a feeding tube with the end in the small intestine (duodenum or

jejunum), then crushing or removing the enteric coat prior to administration down

the enteral feeding tube is not an issue.

e Not all tablets will disintegrate easily = tablets that do not disintegrate,
should be crushed

e  Variability in dispersion characteristics between generic brands of the same
drug

e Administration method can affect dosing accuracy

Administration of this form with the tip placed in the stomach would necessitate

crushing or removing the enteric coat prior to administration; therefore, the drug

is likely to be degraded in the stomach. The extent of drug degradation is

unpredictable and the practitioner should explore alternative therapies or routes

before deciding to administer enteric-coated tablets via an enteral feeding tube

placed in the stomach. If it is decided to administer this dosage form, it will result

in decreased amounts of drug available for absorption and the patient's response

to therapy should be monitored carefully.

Not suitable for administration via enteral feeding tubes because altering the dosage form will affect the pharmacokinetic profile of the drug and may result in excessive

peak plasma concentrations and side-effects
e Cheap
e  Convenient

e  Occupational exposure risk

e  Small capsules may be difficult to open

e Not all capsules are suitable; the contents may not disperse in water owing
to the hygrophobic nature of the powder

Drugs that are presented in soft gelatin capsules are usually poorly soluble in water and are therefore contained in an oily solution within the capsule. Therefore, it is

unlikely that these will be suitable for administration via an enteral feeding tube.

In certain circumstances it may be possible to pierce the capsule shell using a pin and squeeze out the contents; however, accurate dosing cannot be guaranteed. The

volume contained in the capsule can vary depending on the brand of capsule used, and the volume expelled will vary depending on the skill of the person expelling the

contents; for these reasons this method is unreliable and is not recommended.
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e When the tip of the EFT is placed in the stomach, destruction of the enteric coating may result
in degradation of the drug in the stomach or in gastric side effects. The extent of drug
degradation and its effect on bioavailability — and hence patient’s response to therapy — is
unpredictable.

e If the patient has an EFT with the tip in the small intestine (duodenum or jejunum), crushing
or removing the enteric coat prior to administration down the enteral feeding tube is not an

issue.

Avoid mixing together medications 2> & Do not crush tablets together

The risk for drug—drug interactions (and for interactions involving excipients) increases when two or
more dosage forms are crushed together. The chemical interaction between two or more drug
substances within the confined space of a mortar under a pestle or other tablet crushing device may
be much greater than the interaction that would occur when two drug dosage forms are swallowed
simultaneously. When crushing drugs together, significant force is applied, resulting in an increased
amount of particulate surface area available for interaction. This might theoretically accelerate
changes in molecular structure and formation of complexes, with subsequent changes in physical and

chemical properties. Any new dosage form created by crushing and mixing together two or more

dosage forms should still release each drugin a known and consistent manner following administration.

Unfortunately this information is not available and therefore crushing tablets together cannot be
recommended >4,

Similar concerns pertain to mixing two or more liquid dosage forms. When combining liquid drug
formulations, knowledge of each solvent’s physicochemical properties will be required to minimize
disruption of drug solubility and stability. Therefore, combining one liquid drug product with another
can be quite complex, altering the solubility of products with each new additive in the mix 2°. Because
data on stability and compatibility of such mixtures are not readily available, every new mixture should

be studied before predictions can be made %%, Furthermore, mixing one liquid drug product with

another may alter viscosity and affect how the mixture flows through the EFT %4,

Mixing (and crushing) together medications intended for administration through EFT should be
avoided, given the risks for physical and chemical incompatibilities, tube obstruction, and altered
therapeutic drug responses 2°. Thus, when more than one drug is scheduled for administration, they

should preferably be given separately >4,
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Shake suspensions and emulsions thoroughly before use 252

Suspensions are heterogeneous liquids containing a poorly soluble active medication floating in a liquid
medium that contains suspending or thickening agents. Disadvantages of suspensions include their
viscosity and the potential for settling out of dispersed particles 2°. An emulsion is a dosage form
consisting of a two-phase system comprised of at least two immiscible liquids, one of which is
dispersed as droplets (internal or dispersed phase) within the other liquid (external or continuous
phase), generally stabilized with one or more emulsifying agents %°.

To ensure correct dosing, suspensions and emulsions should be shaken well immediately prior to drug

2. Not shaking suspensions/emulsions leads to a high variability in the doses

administration
administered, and consequently to underdosing and therapeutic failure on one occasion, and
overdosing and potential toxicity on another. This was demonstrated by an experimental study of the
consequences of not shaking an amoxicillin suspension, which revealed manifest dosing errors (e.g.
doses < 10% of the labelled content) .

Open hard gelatin capsules (if allowed) and mix contents with water 2526

Hard gelatin capsules should be opened (if allowed) and the contents mixed with water 226, Contents
of an appropriate hard gelatin capsule should be crushed/pulverized to a fine powder before being
dispersed (if necessary and if allowed), dissolved, or suspended in an appropriate volume of water .
Even though studies did not describe the reasons for opening and emptying hard gelatin capsules
(hence avoiding administration of the gelatin capsule), it seems logical to do so because of the
possibility of undissolved gelatin causing tube obstruction. On the other hand, caution should be taken

when emptying the capsule ensuring the capsule’s contents are removed entirely.

N.B.: Soft gelatin capsules are best avoided in enterally fed patients: interfering with the integrity of
these capsules poses another level of complexity as it is difficult to assure accurate doses 2°%° (see

Table 1).

Dilute solid medication with at least 10mL of water %

In this guideline ‘dilution’ refers to the dispersion or dissolution of solid medications. To be able to
administer solid dosage forms through EFT, they should be dispersed or dissolved as appropriate %
(thus converting the solid medication into a liquid form), i.e. in at least 10mL of water 2547, A lower

volume of water should be used for paediatric doses, at least 5 mL when fluid is not restricted .

As the A.S.P.E.N. guidelines 2° and the Handbook of Drug Administration via Enteral Feeding Tubes %,
which we use as guideline standards, do not provide a concrete advice concerning the dilution of

medication before administration through the EFT, a literature review on this topic was undertaken
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that identified several extra recommendations. All recommendations agree on the necessity of diluting
2526444749 'hut there seems to be inconsistency regarding the amount of liquid used (see Table 3). For

dilution of solid medication, we chose ‘dilute with at least 10mL’ as the minimal, concrete advice.

Table 3 Recommendations regarding dilution of solid/liquid medication according to different information
sources

Dilute as appropriate Dilute as appropriate
Compressed, dispersible & soluble Suspension: Equal volume of water
tablet: 10mL

Effervescent tablet: suitable quantity

Capsule: 15mL

Dilute (amount not mentioned) Dilute as appropriate: the higher the
product’s viscosity or osmolality, the
more diluted it should be before
administration

10-15mL Equal amount

15mL 10-30mL

Crushed tablet: 15-30mL Hyperosmolar liquid medication: 10-
Capsule->powder: 10-15mL 30mL

30mL At least 30mL

Dilute liquid medication with at least an equal amount of water 4’

Liquid dosage forms often must be further diluted with water prior to administration through EFT
depending on their viscosity and osmolarity, thereby improving flow through the EFT or reducing
gastrointestinal intolerance %>**, The higher a drug product’s viscosity or osmolarity, the more diluted
it should be before administration through the EFT %4,

High viscous liquids show resistance to flow easily through an EFT. Suspensions for example, tend to
have much higher viscosity than solutions. This resistance can be reduced through dilution (but this
still may not be adequate to overcome a narrow tube) ?°. Dilution of each liquid medication prior to
administration is associated with improved delivery of the drug dose to the distal end of the tube >%°2,
Another argument for diluting liquid medication formulations may be to reduce osmolarity. The higher
the osmolarity of a drug product, especially when administered directly into the small intestine, the
more likely that gastrointestinal intolerance and diarrhoea occur %. However, the likelihood for
osmolarity-increasing excipients (e.g. poorly-absorbed sweeteners and stabilizers) or electrolytes to

cause clinically relevant side-effects, seems low. For example for the excipient sorbitol, a laxative effect

has been seen in doses exceeding 15 g/day 2°.

18



CHAPTER 1 — GENERAL INTRODUCTION

The volume of diluent required will be determined by the viscosity and osmolarity of the liquid dosage
form, the length of the feeding tube, its internal diameter, and the location of the distal tip 2°*4. The

’ 2544 gver ‘dilute

recommendations for dilution of liquid medication vary from ‘dilute as appropriate
with an equal amount’ *’ or ‘with 10-30mL’ *, to ‘dilute with at least with 30mL’ *° (see Table 3).
Therefore, we decided to select the minimal, concrete advice available in these guidelines as guideline
standard, i.e. ‘dilute with an equal amount’.

However, when diluting (or dispersing/dissolving) solid as well as liquid medications for a patient on
restricted fluid intake (such as one with heart failure or kidney disease), the smallest possible amount
of diluent should be used **. For paediatric doses, dilution should also be less (see Table 3) 2. In

conclusion, a balance between the needs of a fluid-restricted patient and the minimal volume required

to dilute medications for EFT administration must be realized 2°.

Use protective equipment when crushing drugs like hormones or antibiotics 2

Crushing tablets in open containers such as mortars or medicine pots, or opening capsules to obtain
the drug powder contained within, will increase the risks of inhalation by the operator. This could
potentially lead to sensitisation, allergies, absorption and possible adverse effects. There is also a
danger at ward level of exposure of other staff and patients to drug powder resulting from such
manipulations ®. It is essential that benches and equipment are thoroughly cleaned following such
manipulations to remove any drug residues and to ensure the safety of others. Medicines such as
corticosteroids, hormones, antibiotics, immunosuppressants, cytotoxics and phenothiazines, are
irritant or very potent and extra precautions should be taken when handling these medicines. Exposure
to such substances is highly dangerous. Therefore, contact with the skin and inhalation of dust should

be avoided, and protective equipment should be used %, e.g. mask and gloves.

Overview

Table 4 lists an overview of the discussed (see above) recommendations regarding preparation of

medications that need to be administered through EFT.

b If these operations must be undertaken, they should be performed in a room with a closed door and traffic through the room should be
limited during the manipulation 2°.
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Table 4 Guideline recommendations for medication preparation

Select the most suitable formulation

Do not crush sustained release dosage forms

Do not crush enteric coated dosage forms in case of gastrostomy
Avoid mixing together medications

Do not crush tablets together

Shake suspensions and emulsions thoroughly before use

Open hard gelatin capsules (if allowed) and mix contents with water
Dilute solid medication with at least 10 mL of water

Dilute liquid medication with at least an equal amount of water

Use protective equipment when crushing drugs like hormones or antibiotics

Guideline recommendations for medication administration
The guideline recommendations found in literature concerning medication administration through EFT,

are discussed below.

Do not add medication directly to an enteral nutrition formula

Under no circumstances should drugs be added to the enteral nutrition bottle/bag %%, despite the
convenience of doing so. Adding medication disrupts the sterility of prepackaged enteral nutrition, as
well as that of the delivery system used in feeding *. Furthermore, if the feed were to stop or the full
volume were not to be delivered, the patient would not receive the prescribed dose of medication,
which could have clinically significant consequences 6. Mixing also creates the potential for drug—
nutrition interactions, which may lead to feeding tube obstruction, altered drug or nutrient
bioavailability, altered gastrointestinal function, or a combination of these. Mixing medication and
enteral nutrition requires adequate knowledge of a drug’s compatibility with the formula, and the
stability of each component of the final formula as well. Compatibility can be affected by formula-
related factors, including type and concentration of protein and its fiber and mineral content, as well
as by the drug product’s pH, alcohol and mineral content, viscosity, and osmolarity 2. Several papers
describe the compatibility of a relatively small number of medications when admixed with a limited
number of commercially available enteral nutrition formulas. However, the available data cannot be
extrapolated to different formulas of the same medication, different medications in the same drug

class, or different enteral feeding formulas 2°.
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Temporarily hold administration of the enteral nutrition formula during medication administration 2 &

Hold the feeding by 30min or more when separation is indicated %

To avoid drug—feeding interactions, administration of the enteral nutrition formula is temporarily held

while each medication is administered enterally. The period of time that the formula is held will

depend on the interaction potential between the administered drug and the enteral nutrition formula

25:

e For most medications, stopping enteral feeding and flushing the tube before and after drug
administration is sufficient to separate feeding from drug administration; feeding can be resumed
after the final flush *.

e Forafew drugs a longer nutrition-free interval may be necessary: there are reports of significantly
reduced drug efficacy when such drugs (e.g. phenytoin, quinolones, tetracyclines,
bisphosphonates) are given too close in time to enteral nutrition. Delaying a feeding is less

disruptive for patients on an intermittent feeding regimen than for those on a continuous regimen

44

Flushing of the enteral feeding tube 2°

Itis impossible to know what quantities of enteral formula, active drug, excipients, and other products
are leftinside the EFT #*. Therefore, regular flushing of the EFT is recommended to prevent interactions
between the drugs and/or feed and the potential resulting tube obstructions 2%2¢;
> Before medication administration, flush with at least 15mL water %°

Flushing with water helps to prevent interactions between feed and drug in the inner lumen of the

EFT 2.

> Between drugs, flush with at least 15mL water %
It is recommended to flush between administration of multiple drugs in order to reduce residue
within the lumen and to ensure delivery of the total dose *. Flushing the EFT between medications

decreases the incidence of occlusions °.

> After medication administration, flush with at least 15mL water %
Flushing after medication administration helps to prevent interactions between feed and drug in

the inner lumen of the EFT, and ensures delivery of the total dose of the drug.

The volume used should reflect the dead-space volume of the EFT. Wide-bore EFTs for example, may
require a higher volume owing to the large diameter of the inner lumen. The flush should be adequate

to prevent build-up on the inner wall of the feeding tube 6. A flush with at least 15 mL water is
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recommended, but care should be taken with fluid-restricted patients 2>2¢. Flush solution volume

should also be lower for paediatric doses, at least 5 mL when fluid is not restricted 2°.

Preferred flush solution is water 23

The most frequently studied flush solutions to maintain tube patency have been water, carbonated
beverages, and cranberry juice. However, water flushes have shown to be the most appropriate and
effective method in preventing EFT clogging %25°3, Moreover, water is easily obtainable at a low cost
2553 Therefore, water is the preferred flush solution.

It is generally recommended to use purified water (sterile water for irrigation) or saline as the diluent
or flushing vehicle in preference to any other fluid including tap water 2>>%, Yet, it is recognized that
practices vary in different institutions 4. Clear research-based evidence on the type of water that
should be used, is lacking. However, some publications mentioned published cases of infections which
were traced to tap water flushing 2>*#°%, Tap water may contain contaminants, including pathogenic
microorganisms, pesticides, pharmaceuticals, and heavy metals that might interact with a drug and
reduce its bioavailability %°. On the other hand, it has been reported that drinking water across the
European Union is of high quality . In Europe, (drinkable) tap water has to meet European Union’s

6 Yet, although not exceeding

drinking water standards to ensure drinking water safety
microbiological and chemical parameter thresholds, tap water quality may differ from region to region,
depending on these parameters’ concentrations >°. Therefore, choice of water type should depend on
local tap water quality, and on local policy 2°. Sterile water should be used in immunocompromised or

critically ill patients, especially when the safety of tap water cannot be reasonably assumed °.

Administer using a syringe 230mL in size

Rupture of the EFT has been associated with syringe size: small syringes create high intraluminal
pressures and may damage the tube. In order to reduce the risk of rupturing the fabric of the enteral
feeding tube, a syringe of 30 mL or greater is recommended 2%°’. However, Reising & Neal (2005)
reported that no research is available on appropriate syringe size for flushing *’. No clear research-

based evidence is available on this issue.

Practice recommendations also mention not to use syringes compatible with parenteral device for the
administration of enteral drugs, but to use oral/enteral syringes labelled with ‘for oral use only’ to
measure and administer medication through EFT. This way, compatibility with parenteral devices for

the administration of enteral drugs is avoided, hence preventing wrong-route errors 252,
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Elevate the backrest to a minimum of 30° 2%26

The patient should be nursed semirecumbent at an angle of minimum 30°, unless contraindicated (e.g.
unstable spine). This semirecumbent position promotes gravity-assisted progression of the fluid, hence

reducing reflux of the medication and fluids, and preventing aspiration and pneumonia 52,

If used, ensure that the medicine cup is rinsed with water 2

To ensure that the whole dose is given, the tablet crusher/medicine cup should be rinsed and/or water
should be drawn up into the used syringe, followed by the administration of this rinsing water through

the EFT %,

Overview

Table 5 lists an overview of the discussed (see above) recommendations regarding the administration

of medications through EFT.

Table 5 Guideline recommendations for medication administration through EFT

Do not add medication directly to an enteral nutrition formula

Temporarily hold administration of the enteral nutrition formula during medication administration
Hold the feeding by 30 min or more when separation is indicated

Before medication administration, flush with at least 15 mL water

Between drugs, flush with at least 15 mL water

After medication administration, flush with at least 15 mL water

Preferred flush solution is water

Administer using a syringe 230 mL in size

Elevate the backrest to a minimum of 30°

If used, ensure that the medicine cup is rinsed with water

2.1.2.3. Tube occlusion

Tube occlusion is a possible complication in the use of EFTs. It can be classified as either internal lumen
obstruction or mechanical failure/problem with the tube. EFTs may become kinked or knotted while
in situ, but internal lumen obstruction is the most common reason for tube occlusion. EFTs become

occluded for a variety of reasons, which include 2°:
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e Feed precipitate from contact with an acidic fluid: Occlusions are likely if gastric juices, which
have an acidic pH, come into contact with feed solutions. Tubes with tips in the jejunum
occlude far less frequently due to the higher pH in the jejunum.

e Stagnant feed in the tube: A feed can easily form a clog in a tube if flushes are not given
promptly when the feeding is completed or interrupted. Most enteral feeds are suspensions
and, when the feed rate is extremely slow or is stopped, the larger particles settle in the
horizontal portion of the tube.

e Contaminated feed: If there is significant bacterial contamination of the feed, this can cause
the feed to precipitate, leading to tube occlusion.

e Incorrect drug administration: The use of enteral feeding tubes to administer drug therapy has
increased considerably in recent years and may be a significant factor in tube occlusion.
Occlusions can be caused by article obstruction from inadequately crushed tablets, precipitate
formation from interaction between feed and drug formulation, and precipitate formation
from interaction between drugs.

e Feeding tube properties: Tube material may be a factor in the rate of occlusion, with
polyurethane being less prone to occlusion than silicone. This may be because polyurethane
tubes have a larger internal diameter than silicone for the same external size. Wide-bore tubes
may be expected to become occluded less frequently than fine-bore tubes, but Metheny et al.
*8 found no difference in occlusion rates between polyurethane tubes of three different sizes.
This supports the view that material may be more important than diameter. The number of
exit holes at the distal tip of the tube may also be important. Tubes with one exit hole have
been shown to become occluded less frequently than those with more. This is possibly due to

the greater contact between feed and gastric acid.

Consideration of each of these potential causes can help in reducing the incidence of EFT occlusion 26,

Simple flushing with (cold or warm) water (and a lot of patience) in combination with the
withdraw/flush method can relieve the obstruction in many patients. If simple water flushing fails to
unclog a feeding tube and the clog is caused by feeding, the instillation of pancreatic enzymes may
help reopen the occluded tube. If these efforts fail, attempt to clean the tube with mechanical devices
26554 EFTs that cannot be unblocked will need to be replaced, which is distressing for the patient, can
increase morbidity, results in lost feeding time and has financial implications 2°. Therefore, occlusion is
best prevented. Using the correct EFT and caring for it properly (e.g. following protocols for flushing

and drug administration) should help to reduce the incidence of tube occlusion 2°.
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2.2. Previous research in this setting
Data on the MMP in RCFs for people with ID are limited to two studies from the Netherlands, focusing

only on drug administration errors 37

. Van den Bemt et al. studied the frequency of drug
administration errors in RCFs for people with ID, and concluded that these errors were common, and
rarely reported to the voluntary reporting system. They also found that drug administration via EFT
was a determinant for errors (odds ratio 189.66; 95% confidence interval) *’. In follow-up of this study,
ldzinga et al. conducted a before-after study investigating the impact of an intervention program on
the number of administration errors in individuals with an ID and an EFT *°. They evaluated the effect
of an intervention program designed to reduce errors when administering medication through EFT. Of
the 158 medication administration errors before the intervention, 127 concerned a tube-related error,
whereas after the intervention a total of 51 tube-related errors was found out of 69 errors. These tube-
related errors included (i) wrong dose preparation errors (i.e. medication incorrectly crushed, and
medication prepared incorrectly (e.g. not allowing a tablet to disintegrate completely)), (ii) wrong
administration technique errors (i.e. EFT not rinsed before, between or after medicines), and (iii)
pharmacy advice errors (lacking of advice on the correct way of medication administration: pharmacist
did not provide advice). The intervention program showed to be effective, although the proportion of

administration errors after the intervention was still considered high (in particular the EFT related

preparation errors) °°.
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OUTLINE AND AIMS OF THE THESIS

Given the vulnerability of people with ID, the lack of data on the medication management and the
complex and difficult matter of medication administration via EFT, the aim of this doctoral research
was to evaluate the current medication-related practices in Belgian RCFs. To answer this question, we

have proceeded in phases, starting with a descriptive study of the medication management process

and with a descriptive study of medication administration via EFT, before undertaking any further steps.

Aim 1: To describe the organization of the medication management process in Belgian residential

care facilities for people with intellectual disabilities.

Chapter 2 details the results of a descriptive study investigating the practical organisation of the
medication management process (MMP) in Belgian residential care facilities for individuals with ID.
Gaining insight in the daily organisation of this process allowed us to identify aspects of the MMP that

can be improved.

Aim 2: To collect direct observational data on drug administration practices to residents with an

enteral feeding tube in multiple residential care facilities.

Chapter 3 presents the results of an observational study focusing on drug preparation and
administration through EFT in residential care facilities for people with ID. As described in the general
introduction, medication administration via EFT is complex, and has little been studied in this setting.
Therefore, we conducted a cross-sectional, observational study to collect data on drug administration

practices to patients with EFT in several residential care facilities for people with ID.

Aim 3: To draw up an inventory of drugs that are routinely administered through enteral feeding

tubes in people with intellectual disabilities in Belgian residential care facilities.

Chapter 4 gives an overview of the medications used by individuals with ID and an EFT in Belgian
residential care facilities. The principal aim of this overview was to draw up an inventory of drugs that

are routinely administered through EFT in individuals with intellectual disabilities in this setting.
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Aim 4: To identify barriers and facilitators experienced by residential care facility staff members to

following guidelines on medication administration via enteral feeding tube.

Chapter 5 describes the results of a qualitative study identifying possible barriers and facilitators to
following guidelines on medication administration via EFT. From our observational study (Chapter 3)
we learned that guidelines for the administration of medication through EFT are often not followed in
residential care facilities for people with ID. However, insight into the possible barriers to adherence
to guidelines may facilitate the implementation of guidelines in clinical practice. Therefore, we
conducted a qualitative study, using focus groups, to explore the barriers and facilitators experienced

by RCF-staff members to following guidelines on medication administration via EFT.

Aim 5: To investigate knowledge of these recommendations among staff of residential care facilities

for people with intellectual disability.

In Chapter 6, we investigated the knowledge of staff members of residential care facilities for people
with ID on current guidelines for drug administration through EFT. In our qualitative study (Chapter 5),
lack of knowledge of guidelines emerged as an important barrier perceived by the staff members. Since
data on staff’s knowledge may be highly valuable for the development of tools and interventions aimed
at improving guideline implementation, we conducted this questionnaire study among staff members

of residential care facilities for people with ID.

Aim 6: To investigate community pharmacists’ knowledge on current guidelines for medication

administration via enteral feeding tube.

Chapter 7 reports on community pharmacists’ knowledge of guidelines for medication administration
via EFT. Community pharmacists may be ideally placed to provide training and advice on this topic.
However, their level of knowledge determines the quality of their advice. In order to assess community
pharmacists’ actual knowledge on medication administration via EFT, a questionnaire study was

conducted.
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ABSTRACT

Background: Organizational aspects of the medication management process (MMP) have been
investigated in the hospital setting as well as in the nursing home setting. However, the amount of
literature on medication management in residential care facilities (RCF) for individuals with intellectual
disabilities (ID) is limited to two studies from the Netherlands, focusing only on drug administration

errors.
Specific Aims: To describe the organization of the MMP in Belgian RCFs for people with ID.

Method: This cross-sectional, observational study was conducted in 34 Belgian RCFs for people with
ID. Structured interviews were performed using a questionnaire: the first part (for the RCF directors)
addressed administrative and policy issues. The second (for unit employees) and third part (for medical
office employees) addressed practical aspects of the MMP. The fourth part (for physicians) focused on
the physician’s role in the MMP, on the therapeutic drug formulary, and on communication with staff

and delivering pharmacist.

Findings: Standard operating procedures concerning the MMP were not available in 32% of the RCFs.
About one quarter of the RCFs did not have a medication error reporting system, and most RCFs did
not systematically (i.e. at least annually) review their MMP for failures. Only two participating RCFs
were equipped with an electronic prescribing system. The role of the pharmacist was mainly limited
to delivery of medication. Medication was mostly administered by non-medically qualified staff, e.g.
educators. Most frequently cited problems by the interviewees were problems in the medication
preparation and administration stage. Most frequently cited possible improvement actions were

education/sensitization of staff and improved communication between all stakeholders.

Conclusion: This study provided an overview of the organization of the MMP in Belgian RCFs for people
with ID. Based on these results, problem areas can be identified and targeted quality improvement

actions can be undertaken.

Keywords: intellectual disability, medication management process, medication, organization,

residential care facility
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INTRODUCTION

The safety of medication use in health care facilities is an international concern that attracts the
attention of policy makers and clinicians 3. To ensure drug safety, all stages of the medication use
process — selection, prescribing, ordering, storage, dispensing, administration and monitoring —must
be appropriately integrated into a comprehensive medication management process (MMP) (Figure 1).

Such a system encompasses standard procedures

for medication handling in health care facilities Prescription

(e.g. safe and appropriate drug storage, and

correct drug administration) .

It is known that people with ID have more health { Ordering &
storage

problems, e.g. epilepsy, sensory loss, constipation
and psychotic disorders, than people without ID.
The prevalence of comorbidities associated with Medication
ID is high, and increases with severity of ID>7. As a distribution
consequence, this population uses a lot of
medication. For example, a small study from :

Medication

; 8

Idzinga, de Jong, & van den Bemt ° observed a preparation

mean of seven medications per resident. This high

medication intake may increase the risk for

medication errors, as has been demonstrated in Medication

another population (i.e. the elderly) °. Moreover, administration

overuse of medication has been described in

people with ID, at least for antipsychotics 112, Figuur 1 Medication management process

Furthermore, individuals with ID may not be aware of medication administration errors due to their
cognitive impairment, which puts them at increased risk 3. As a consequence, in order to ensure drug
safety, it is important for residential care facilities (RCF) for individuals with ID to have a well-organized
MMP. Although research is available on other services for people with ID, e.g. physical activity 45,
cancer ¢, and women'’s health issues '/, data on the MMP in RCFs for this population are limited to
two studies from the Netherlands, focusing only on drug administration errors &3, Van den Bemt et al.
Bstudied the frequency of drug administration errors, and concluded that these errors were common,
and rarely reported to the voluntary reporting system. In follow-up of this study, the same authors

conducted a before-after study investigating the impact of an intervention program on the number of

administration errors in individuals with an ID and an enteral feeding tube 2. This program showed to
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be effective, although the proportion of administration errors after the intervention was still

18;19

considered high. The MMP has been studied most intensively in hospitals , and to a lesser extent

20221 and mental health care setting 22. These studies found that most medication

in the nursing home
errors were associated with drug administration (e.g. wrong dose, omission, wrong time) and
prescribing. Adopting computerized physician order entry (CPOE) with automated clinical decision
support systems (CDSS), implementing protocols and guidelines, training and education of staff, and/or
pharmacist involvement have shown effectiveness in reducing medication error rates in one or more
of these settings '¥2, Regarding the practical organization of the MMP, therapeutic drug formularies
and medication error reporting systems showed to be generally available in the hospital 2% and
nursing home setting 25?7, Medication is also mostly administered by nurses, but variability is seen in
procedures and policies between different facilities or even within one facility 2427,

As the situation in RCFs for individuals with ID differs considerably from the hospital and nursing home
setting (for example medically qualified staffing levels are much lower than in the hospital/nursing
home), results from studies in other settings cannot easily be extrapolated. However, the American
Society of Health-System Pharmacists (ASHP) has formulated recommendations on preventing
medication errors in hospitals, but has also stated that ideas and principles may be applicable to
practice settings other than hospitals 2. Also the Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) has formulated recommendations 3. These standards are applicable to a lot of
settings, including the long term care setting.

In order to provide data on the current status of the MMP in RCFs for individuals with ID, we conducted
an observational study of the entire MMP in this setting. The main goal of this research study is to

describe current practice in these RCFs, and to identify those aspects of the MMP that can be improved

in order to optimize care for this vulnerable patient population.

METHODS

Study design

This study is a cross-sectional, observational research study in RCFs for individuals with an ID. It was
conducted in Flanders (the Dutch-speaking part of Belgium) from November 2010 till March 2011. The
study protocol was approved by the local Ethical Committee. All interviewed staff members provided

informed consent.
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Sample

All Flemish RCFs with residential care for children and adults with an ID (n=53) were invited to
participate. These RCFs are relatively large campus-style accommodations that offer (semi-) residential
care to people with mild to profound ID (often associated with other disabilities). They provide medical,
pedagogic, psychological and social services, and are often linked to special schools. In Europe, there
is a determined movement towards deinstitutionalization of people with ID. However, the stage and
the policies related to this process vary from country to country and show a heterogeneous picture. In
Belgium, The Netherlands, Germany, Spain, Greece, Italy and Portugal there is still a varying pattern of
institutional care. Even though the number of people in large residential institutions is decreasing,
institutional care is still dominant compared to the UK (where the process of deinstitutionalization is
well advanced) and countries such as Sweden and Norway (where residential institutions for people
with ID have been completely closed and no one with ID lives in institutional settings anymore) 2°3°, A
typical RCF in Flanders consists of a medical office and several units. The medical office is a physical
location within the RCF where all medical records are centralized, and where the practical aspects of
the MMP (such as ordering, storage, distribution of medication) is generally coordinated. The medical
office is staffed by (a) nurse(s) and sometimes (a) physician(s). A unit is a living group of approximately
10 residents, where daily care and support is provided by educators and/or caretakers and/or nurses.
Because of the possible between-unit variation in MMPs, in this study two randomly chosen different

units were included per participating RCF whenever possible.

Data collection

The questionnaire of a previous study on medication management in nursing homes ¥/, was adapted
for collecting information on the MMP in RCFs for persons with ID. The questionnaire consisted of four
sections. The first part (for the director of the RCF) addressed mainly administrative and policy issues:
e.g. resident and staff characteristics, and medication management policy. The second part (for a unit
employee) and the third part (for a staff member of the medical office) addressed practical aspects of
the MMP (i.e. how drugs are prescribed, ordered, delivered, distributed and administered within the
unit/RCF). The fourth part (for the physician, or a staff member of the medical office in case no
physician was employed by the RCF) focused on the role of the physician in the MMP, on the
therapeutic drug formulary, and on communication with staff and delivering pharmacist(s). The full
guestionnaire was checked for clarity and relevance by a physician and a remedial educationalist, and
was pretested with a nurse, all familiar with health care provision for persons with ID. The final version
of the questionnaire is available upon request. The developed questionnaire served as the basis for a

structured interview (conducted by EJ) with the different employees in the MMP within the RCF.
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Data analysis

Each RCF was assigned a unique identification number to protect their privacy. Data obtained in the
interviews were structured according to a predefined list of topics discussed during the different parts
of the interviews. Descriptive statistical analysis was performed using SPSS 18.0 for Windows (SPSS Inc,
Chicago, IL, USA). A feedback report with the results of this study has been sent to all participating
RCFs.

RESULTS

Among the 53 eligible RCFs, 6 refused participation and 13 did not answer telephone or e-mail despite
several attempts. This resulted in a final sample of 34 participating RCFs. Overall 34 directors, 54 unit
employees and 65 medical staff members (i.e. 42 nurses and 23 physicians) were interviewed.

Characteristics of the participating institutions are shown in Table 1.

Medication management policy

Twenty-eight of 34 directors (82%) reported having a quality system (i.e. the organizational structure,
procedures, processes and resources needed to implement quality management, including for
example how medical care is organized) in the RCF. Standard operating procedures (SOPs) for
medication management were available in 23 of 34 RCFs (68%). However, only 38% (15/39) of the
interviewed unit employees from a RCF with an SOP for medication management, actually used these
SOPs. The majority of the directors (29/34, 85%) reported having (a) staff member(s) responsible for
the quality of medication management: medically qualified staff (e.g. physician and/or nurse) (n=22),
non-medically qualified staff (e.g. boarding school administrator, quality coordinator) (n=4), or a

combination of both (n=3).

Six of 34 RCFs (18%) systematically (i.e. at least annually) evaluated the MMP. Twenty-five RCFs (74%)
performed such an evaluation less than once a year or ad hoc (i.e. in case of problems or changes),

whereas three RCFs (9%) never evaluated the MMP.

In 26 of the 34 RCFs (77%) a medication error reporting system (recording all reported medication
errors throughout the RCF) was set up. However, only about half of them (14/26) also had an SOP for
this system. In about three-quarters (19/26), a reported error resulted in actions taken to prevent the
error in the future. In 13 of the 34 RCFs (38%), medical office employees remembered a serious

medication error, leading to hospitalization, had occurred during their employment in the RCF.
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Table 1 Sample characteristics

SAMPLE CHARACTERISTICS

Residential care facilities (RCF) (n=34)

Type of RCF
Residential 9 (26%)
Residential & semi-residential 25 (74%)

Type of intellectual disability (ID)

Mild ID 2 (6%)
Mild & moderate ID 2 (6%)
Moderate & severe ID 12 (35%)
Mild, moderate & severe ID 18 (53%)
Capacity, median (range) 213 (40-466)
< 100 residents 9 (26%)
100-200 residents 8 (24%)
200-300 residents 6 (18%)
> 300 residents 11 (32%)
Physicians
Physician(s) in staff & visiting
22 (65%)
physician(s)
Only visiting physician(s) 8 (24%)
Only physician(s) in staff 4 (12%)
Nurses
At least one in staff 31 (91%)
Nurse in the associated school 2 (6%)
No nurse 1(3%)
Participating units (n=54)
Age residents (years), median 16

* Data are presented as n (%), unless indicated otherwise

Prescription
In only two RCFs (6%) an electronic prescribing system was implemented. All others only used paper
prescriptions. Six RCFs (18%) had a therapeutic drug formulary, which was not binding, meaning that

physicians could prescribe nonformulary medication without having to justify their choice.

In 29 of 34 RCFs (85%), physicians reviewed the residents’ drug therapy on a systematic basis (n=20),
or sporadically (i.e. in case of problems) (n=9). When reviewed systematically, this review was

performed every two years (2/20), annually (12/20), or at least once every six months (4/20); two could
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not recall exactly how frequently this was performed. For this medication review, the physician was

assisted by:

e nurses (20/29 and 1/29, respectively ‘always present’ and ‘when necessary’),

e unitemployees (9/29 and 15/29, respectively ‘always present’ and ‘when necessary’), or

e others like physical therapists, remedial educationalists or teachers (15/29 and 1/29,
respectively ‘always present’ and ‘when necessary’).

e The delivering pharmacist was never involved.

Medication history and prescriptions were translated into medication records in all 54 participating
units. The medication records were computer-generated in 50 units (93%) and handwritten in four
(7%). Medication records always contained all chronic oral medication, but other types of medication
were sometimes missing: injections were not included in the medication record in 13 of 54 units,
dermatologic preparations in 11 of 54, medication administered <1x/day (e.g. weekly, monthly) in 7
of 54, rectal medication in 5 of 54, and eye/nasal drops in 3 of 54 units. In about half of the units (26/54)
the medication record was checked regularly against the resident’s medical record. This was carried
out by medically qualified staff (physician and/or nurse) (15/26, 58%), by non-medically qualified staff
(6/26, 23%), or by a combination of both (5/26, 19%).

Medication ordering and storage
All RCFs purchased their medication from a community pharmacy. The services offered by the

delivering pharmacists are displayed in Table 2.

Table 2 Pharmacy services provided to the RCFs (n=34)

Service n(%)
Medication dispensing 34 (100)
Provision of drug information 20 (59)
Fllling pill organizers 2(6)
Involvement in governing the medication 13)
management process

Reviewing drug therapy 0(0)

In most RCFs (30/34, 88%) ordering of medication was centralized in the medical office, whereas in
four RCFs (12%) medication was ordered by the unit employees (two of these RCFs did not have a
medical office). In only four RCFs (12%), the pharmacy delivered medication in a legally mandated way

31 i.e. resident name mentioned on each original medication package and all packages of one resident

packaged together (2/4), orin pill organizers per resident (1/4), or in multi-dose bags per resident (1/4).
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Medication distribution

Medication arrived at the unit in:

e the original package (27/54),

e one-week pill organizers (21/54),

e one-day pill organizers (1/54),

e medication cups per moment of administration (3/54), or

e multi-dose bags (2/54).

In 22 of the 27 units where medication was delivered in the original package, unit educators and/or

nurses removed tablets from their package and put them in pill organizers.

Medication redistributed in a pill organizer (n=45 units), was systematically checked for correctness in
29 units (64%). In one unit (2%) random checks were performed, and in 15 units (33%) correctness was

never checked.

Medication preparation and administration

In 32 of the 54 units (60%), drugs were crushed when needed. Reasons for crushing were: swallowing
problems (23/32), drug administration through enteral feeding tubes (12/32), and covert drug
administration because of behavioral problems (12/32). In most of these units (28/32, 88%), staff
members consulted information before crushing: physician and/or nurse(s) were the main source

(26/28, 93%) of information about drug crushability.

Before administration, prepared medication was checked against the medication record or by pill
count in 31 of the 54 units (57%), while in 23 units (43%) no control was performed. Medication was
mainly administered by educators (in 98% of the units (53/54)). In addition, medication was also
administered by educators in training in 50% (27/54), by nurses in 41% (22/54) and/or by others like
therapists and caretakers in 13% (7/54) of units. Medication administration records were kept in 20 of

the 54 units (37%).

Medication management problems according to the staff
All interviewed unit employees, medical staff members and physicians (n=119) were questioned about
the occurrence of medication management problems in their RCF. Most of them (107/119, 90%)

reported that there were problems. The three most frequently cited problems were:
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1) drug administration errors (e.g. wrong resident, wrong dose) (41/107, 38%),
2) forgotten drug administrations (34/107, 32%), and
3) the role of the residents’ parents in medication administration at home (e.g. poor drug

adherence during weekends when residents are at home) (22/107, 21%).

Sixty-eight percent (81/119) of the respondents proposed actions to improve the quality of the MMP.

The three most frequently cited improvement actions were:

1) education and sensitization of the staff (18/81, 22%),

2) improved communication between all health caretakers involved in medication management
(14/81, 17%), and

3) modifications in the medication preparation and administration process (e.g. preparation and

administration by nurses instead of by non-medically qualified staff) (12/81, 15%).

DISCUSSION

This study is the first to describe the whole MMP in RCFs for individuals with ID, with the intention of
identifying possible actions for quality-of-care improvement. As this sector has limited resources,
simple and low-cost improvement actions are preferred. The main finding of this study is that the MMP
in Belgian RCFs for people with ID is suboptimal, both at policy level and at unit level. In the next

paragraphs we will compare current practice to ASHP and JCAHO recommendations (when possible).

Medication management policy
Regarding the general aspects of the medication management, we identified three aspects that could

be improved. First, ASHP recommends developing comprehensive policies and procedures to ensure
the safe handling of medicines %. In our sample, SOPs concerning the medication management were
not generally present. Moreover, only a minority of the unit employees of RCFs having SOPs actually
used them. Nevertheless, the use of SOPs is regarded as a prerequisite for safe and appropriate
medication management %32, Second, ASHP %8, JCAHO # and others %%3* recommend implementation
of an error reporting system, which encourages staff members to voluntarily report medication errors
(without punitive actions in the event of an error). A consistent analysis of the collected data can reveal
aspects of the MMP that need to be changed to improve safety and reduce the risk of reoccurrence
and of harm to the residents. Yet, in our sample about one quarter of the RCFs did not have a
medication error reporting system. A study in nursing homes revealed a similar number (30%) not
having such a system 27, while a study in the hospital setting found that an error reporting system was

present in all investigated hospitals 2°. Third, JCAHO 2 and Leape 3? also advise to evaluate the MMP on
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an ongoing basis for risk points, hence identifying areas that need to be adapted in order to improve
safety. A frequent (at least annual), proactive evaluation of the MMP involving all stakeholders
(medical office employees, director, unit employees and pharmacist) is recommended. However, only

a minority of our sample systematically reviewed their MMP, against a majority (60%) in nursing homes

27

Main problems in the practical organization of the MMP

Regarding the practical organization of the MMP, we observed a large variation in procedures
between the participating RCFs, and even between units within the same RCF. This corresponds to
findings in the hospital >#2°> and nursing home setting 29?’. The use of SOPs is a simple strategy to
uniformize working procedures. In fact, we observed problems at the stages of prescription, ordering,

and medication preparation and administration.

Only two of the participating RCFs were equipped with an electronic prescribing system. Transcription
of paper prescriptions into medication records is a potential source of errors, which could be reduced
by electronic prescribing ¥19353%, These systems can also be equipped with clinical decision support

| 19;35-38

which may further improve patient care, as supported by studies in the hospita and nursing

home setting %°.

Concerning medication ordering, we noticed only 4 of 34 RCFs received their medication from the
delivering pharmacist in a legally mandated way 3*. Furthermore, the role of the pharmacist was mainly
limited to delivery of medication. Yet, the medication-related expertise and advice of pharmacists
could be useful in optimizing the MMP. ASHP advises the pharmacist to participate in appropriate
organizational committees of the RCF and to work with physicians, nurses, administrators, and others
to examine and improve systems to ensure that medication processes are safe 2. Moreover, in the
hospital and nursing home setting it has been described that pharmacists, participating in
multidisciplinary teams, participating during ward rounds or reviewing medication records, can
optimize pharmacotherapy of the patient and prevent medication errors, hence improving patient
safety 183943, Although we cannot extrapolate these results to our setting, it indicates the potential of

a pharmacist’s contribution to the MMP.

Looking at the preparation and administration process, we noticed many problems. Non-medically
trained staff members (e.g. educators) were often responsible for the preparation and administration
of drugs in the RCF. This is in contrast with the hospital and nursing home setting, where nurses are
responsible for administering medication 2*. It has been described that even trained nurses often
lack adequate pharmacological knowledge for drug administration ***#, for example concerning the
crushability of drugs “8. Also during our interviews, it became clear to us —albeit “off the record”- that

several unit employees were unaware of even the existence of drugs that cannot be crushed. Therefore
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continuous training of staff on proper drug administration is particularly important, a fortiori when
non-medically trained staff members are involved. Again this could be a role for the delivering
pharmacist *%*°, This need for more training and education is confirmed by the fact that a majority of
the interviewed staff members reported actually having problems with medication preparation and
administration within the RCF, and proposed education/sensitization of staff and improved
communication between all stakeholders as part of the solution. This suggests that staff is actually

aware of the importance of drug safety, and is receptive for improvement initiatives.

In Europe there is a trend towards deinstitutionalization for people with ID. In our study we did not
collect data on the MMP at home, while interviewed staff hinted at less medication adherence during
weekend leave. However, we found that even in RCFs (which are likely to have more health trained
staff available) the MMP still has much room for improvement. Thus, in this process of
deinstitutionalization, keeping balance between integration in the community and meeting the

medication related health care needs should be borne in mind.

Limitations and strengths

The main limitation of this study is that results are based on face-to-face interviews. This may have led
to socially desirable answers, meaning that our data may reflect an underestimation of the problems
in real world MMP. However, it was explained clearly that the interview was purely academic and non-
punitive. Our study has several strengths. Main strength is that this is, to our knowledge, the first study
assessing the organization of medication management in RCFs for individuals with ID. Furthermore,
the majority of the eligible RCFs participated, which has enabled us to obtain an overall picture of
current practice in RCFs for individuals with ID. Aspects of our questionnaire may be used as a self-

evaluation tool for the RCFs, as a start for optimizing their MMP.

CONCLUSION

This study provides an overview of the organization of the MMP in RCFs for individuals with ID. Based
on our observations, recommendations for improvement actions can be proposed: the use of SOPs
and error reporting systems, a frequent (at least annual), proactive evaluation of the MMP, an
expansion of the role of the pharmacist, and education and training of staff. As the report “To err is
human”  did for the hospital setting, we hope that our study incites RCFs for people with ID to take a
close look at their MMP in order to optimize care for this vulnerable patient population that is subject

to high levels of medication use and polypharmacy.
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