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Abstract: The safe administration of solid oral dose forms in hospital inpatients with swallowing
difficulties is challenging. The aim of this study was to establish the prevalence of difficulties in swal-
lowing solid oral dose forms in acute hospital inpatients. A point prevalence study was completed
at three time points. The following data were collected: the prevalence of swallowing difficulties,
methods used to modify solid oral dose forms to facilitate administration, the appropriateness of the
modification, and patient co-morbidities. The prevalence of acute hospital inpatients with swallowing
difficulties was an average of 15.4% with a 95% CI [13.4, 17.6] across the three studies. On average,
9.6% of patients with swallowing difficulties had no enteral feeding tube in situ, with 6.0% of these
patients receiving at least one modified medicine. The most common method of solid oral dose form
modification was crushing, with an administration error rate of approximately 14.4%. The most
common co-morbid condition in these patients was hypertension, with dysphagia appearing on
the problem list of two (5.5%) acute hospital inpatients with swallowing difficulties. Inappropriate
modifications to solid oral dose forms to facilitate administration can result in patient harm. A
proactive approach, such as the use of a screening tool to identify acute hospital inpatients with
swallowing difficulties, is required, to mitigate the risk of inappropriate modifications to medicines
to overcome swallowing difficulties.

Keywords: solid oral dosage form (SODF); medicine administration; difficulty swallowing; dyspha-

gia; medicine manipulation; inpatient

1. Introduction

The oral route is the most common route for medicine administration [1]. Although
solid oral dosage forms (SODFs), such as tablets and capsules, tend to be the most prevalent
and preferred, modifications may be required to ease administration or to allow adminis-
tration via the oral route. SODF modification can be defined as “any alteration of an oral
dosage form that can be performed at the point of administration” [2]. These modifications
are undertaken to allow medicine administration to patients with swallowing difficulties
(SDs) regarding intact SODFs (e.g., crushing tablets or opening capsules) or to aid fractional
dosing (the administration of part of an SODF to allow the administration of a lower dose,
e.g., splitting tablets).

Many challenges exist around those with SDs, one of them being protecting the safety
of the patient. Whilst dysphagia is a medical term used to describe dysfunction in one or
more parts of the swallowing apparatus [3], patients may experience difficulty swallowing
SODFs in the absence of a formal diagnosis, which may be described as pill aversion [4].
Presented with this challenge, medication modifications may be attempted, such as crushing
tablets or opening capsules. This may not be appropriate legally, pharmaceutically, or
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therapeutically [5]. A recent review found that to optimise oral medicine modification
practices, the needs of individual patients should be routinely and systematically assessed
and decision-making should be supported by evidence-based recommendations with
multidisciplinary input [6].

Many studies that have examined the prevalence of SDs do so in the context of specific
cohorts of patients, such as community-dwelling older adults [7], cardiac surgical intensive
care patients [8], those with solid cancers [9], temporomandibular joint disorders [10], and
older adult inpatients [11].

Reports on the prevalence of SDs in hospital inpatients often report cohorts where the
prevalence is likely to be higher, e.g., older adult care wards [11-13], and include inpatients
in acute hospital settings and nursing home residents together in the study cohort [14]. A
systematic search of the literature did not recover any study that reported the prevalence of
swallowing difficulties in general medical and surgical acute hospital inpatients alone.

It is reported that 3% of adult inpatients in the United States of America have a
diagnosis of dysphagia [15]. A formal diagnosis of dysphagia is not necessary for a patient
to report difficulties in swallowing SODFs and pill aversion [4]. We consider that the true
prevalence of acute hospital inpatients with difficulties in swallowing SODFs is likely to be
higher than this.

The prevalence of difficulty swallowing SODFs is reported as 29.5% on older adult
inpatient units in France [11]. Similarly, the prevalence of inpatients with difficulties in
swallowing medicines in a care-of-the-older-adult ward or stroke unit at each of four
acute hospitals in the east of England was reported as 34.2% [13]. In a systematic review,
10-34% of inpatients in hospitals, nursing homes, and long-term-stay units had difficulty
swallowing SODFs [16]. The prevalence of swallowing difficulties in general medical
and surgical acute hospital inpatients alone could not be established from the review of
these studies.

The aim of this study was to establish the prevalence of swallowing difficulties with
SODFs in hospital inpatients in an acute hospital in Ireland.

2. Materials and Methods
2.1. Study Design

This is a point prevalence survey (PPS) of swallowing difficulties in acute hospital
inpatients.

2.2. Ethical Approval and Data Privacy

The study received ethical approval from the Research Ethics Committee, University
Hospital Limerick in June 2022 (PPS1) and again in June 2023 (PPS2 and PPS3).

2.3. Study Setting

University Hospital Limerick is a model 4 hospital located in the Mid-West of Ireland
with a catchment area of 410,000 people [17]. Model 4 refers to a hospital that admits
undifferentiated acute medical and surgical patients, including tertiary referred patients,
and has a category 3 intensive care unit on site and a 24 h emergency department [18].

2.4. Inclusion Criteria

Inpatients with an age greater than 18 years and hospitalised in a ward at University
Hospital Limerick by 8 a.m. each day of the survey were eligible for inclusion.

2.5. Exclusion Criteria

Outpatients, cancer services patients in the inpatient or day care cancer services wards,
critical care patients in the intensive care unit, high-dependency unit, or coronary care units,
patients in the psychiatric unit, day patients defined as those discharged on the same day;,
and inpatients in the paediatric wards were all excluded. One ward with eligible patients
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(29 beds) was not included in PPS1 because there was a declared outbreak of infection in
the ward and access for data collection could not be justified.

2.6. Data Collection

The survey data were collected over three time periods. The first PPS was completed
in September 2022 (PPS1), the second (PPS2) was completed in June 2023, and final data
collection (PPS3) was completed in July 2023.

Data were collected in accordance with a modified version of the methodology estab-
lished by the World Health Organisation for conducting antimicrobial point prevalence
studies [19]. Patients were identified from a ward census.

For all surveys, the following data were collected:

e  Total number of patients identified as eligible for inclusion from ward census;
e  Total number of patients included in the survey.

2.7. Procedure

Age and sex were collected for all patients. Patients were interviewed by a research
assistant to determine their swallowing status. The following question was asked: “do you
have any difficulty swallowing your medicines?” Should a patient confirm that they did
have a swallowing difficulty, even in the absence of a formal diagnosis, they were classified
as having swallowing difficulties (SDs). In cases where patient interview was not possible,
the swallowing status information was obtained from nursing staff. Swallowing status was
a binary outcome (yes/no).

For any patient with a swallowing difficulty, the following data were collected: (i) the
route of administration of oral medicines and (ii) description of swallowing difficulty for
those patients not receiving their medication via an enteral feeding tube and those patients
where patient interview was possible or, if relevant, (iii) presence and type of feeding tube.
For PPS2 and PPS3, the following additional data were collected: data on their prescribed
medicines and disease state(s). The method of SODF modification was obtained from the
nursing staff responsible for administering the medicine.

Data were collected in hard copy for each patient and then transferred to Microsoft
Excel® 2017 version 2403. All data were stored securely to ensure restricted access and full
compliance with General Data Protection Regulations.

Patients with swallowing difficulties were referred to a clinical pharmacist. The
pharmacist then provided input into patient care regarding alternative formulations, e.g.,
suspensions versus tablets.

2.8. Data Analysis

Data were analysed using Microsoft Excel® 2017, SPSS version 28 (IBM, Corp. Armonk,
NY, USA) and Open Epi [20]. Median and range were reported for age, as data were not
normally distributed. Association between categorical variables was assessed. A Pearson’s
Chi-square test was conducted to assess whether sex and swallowing difficulties were
related. A Mann-Whitney U test was performed to examine whether age differed by a
patient’s ability to swallow their SODF medicines. p-values < 0.05 were considered to be
statistically significant.

An SODF was defined as a product listed by the European Medicines Agency (EMA)
as an “oral preparation—solid form” in the EMA list of pharmaceutical dosage forms, with
the exception of chewable tablets, which were excluded from the definition in this study.

Each method of SODF manipulation was checked against the Summary of Product
Characteristics (SmPC) to assess its appropriateness. If the method used to modify the
medicine was not permitted /not described as per the SmPC, then two practice guidelines,
(i) Drug administration via Enteral Feeding Tubes [21] and (ii) The NEWT Guidelines for
administration of medication to patients with enteral feeding tubes or swallowing difficul-
ties [22], were consulted. Modification practices that did not adhere to the terms of either
the SmPC or practice guidelines were considered inappropriate. For these modifications, a
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medication administration error rate was calculated as follows: number of inappropriate
modifications to SODFs/total number of instances in which SODFs were modified, similar
to the error calculation method used in other studies [11,12].

If deemed appropriate, the following details were collected:

(i) method of modification, (ii) vehicle used, (iii) number of instances of modification,
and (iv) reasons for inappropriateness.

Disease states were classified according to the International Classification of Diseases
and Related Health Problems (ICD-10) [23].

3. Results
3.1. Prevalence of Patients with Swallowing Difficulties

A total of 1120 patients, 96.9% of eligible patients, participated in the PPSs (Table 1).

Table 1. Demographics of participating inpatients.

Title of Number of Patients Number of Participating Median Age Female

Survey Eligible for Inclusion Inpatients (%) (Range) Years Sex (%)
PPS1 348 328 (94.3%) 72 (18-99) 45.43%
PPS2 390 383 (98.2%) 70 (18-99) 45.43%
PPS3 418 409 (97.8%) 71 (18-99) 49.14%
Total 1156 1120 (96.9%) 71 (18-99)

Of those with swallowing difficulties (n = 172) the median age (years), age range
(years), and percentage female were as follows: PPS1 (74, 24-95, 37.8%), PPS 2 (77, 21-93,
49.3%), PPS3 (73, 21-93, 55.2%). The relationship between sex and swallowing difficulties
was not significant x? ([1], N = [1120]) = [1.56], p = [0.211]. However, a Mann—-Whitney
U test revealed a statistically significant difference in the age of those with swallowing
difficulties (median age 74 with 95% confidence interval CI [73, 77], n = 172) and those
without swallowing difficulties (median age 70 with a 95% CI [69, 72], n = 948), U = 69,571,
z = —3.064, p = 0.002, r = —0.09, although the effect size is small as per the Cohen (1988)
criteria [24].

The prevalence of swallowing difficulties in eligible acute hospital inpatients was
13.7% with a 95% CI [10.4, 17.9], 18.0% with a 95% CI [14.5, 22.2], and 14.2% with a 95% CI
[11.1,17.9], in PPS1, PPS2, and PPS3, respectively, with an average prevalence of 15.4% with
a 95% CI [13.4, 17.6], (Table 2). On average, 5.8% of patients with swallowing difficulties
had an enteral feeding tube in situ (Table 2).

Table 2. The prevalence of adult acute hospital inpatients with swallowing difficulties.

Title of Number PSDs Number PSDs

Survey ~ NumberPSDs (%) i NoEFT (%)  and EFT (%) Type EFT
PPS1 45/328 (13.7%) 21/328 (64%)  24/328 (7.3%) 8G, 16 NG
PPS2 69/383 (18%) 50/383 (13.0%)  19/383 (5.0%) 3G, 16 NG
PPS3 58/409 (14.2%) 36/400 (8.8%)  22/409 (5.4%) 10G, 12NG
Total 172/1120 (154%)  107/1120 (9.6%)  65/1120 (5.8%) 21 G, 44 NG

PSDs: patients with swallowing difficulties, EFT: enteral feeding tube, G: gastrostomy tube, NG: nasogastric tube.

The majority of patients with swallowing difficulties and an enteral feeding tube
received their medicines via the tube: PPS1 22/24 (92%), PPS2 17/19 (89.5%), and PPS3
18/22 (82%). Among the patients with a swallowing difficulty and an enteral feeding
tube who did not receive their SODFs via the enteral feeding tube (n = 6), three patients
swallowed their medicines without modification and three had their medicines crushed
and administered in yoghurt. The remaining two patients were not prescribed SODFs and
swallowed oral liquid medicines.

The prevalence of patients with swallowing difficulties and an enteral feeding tube
requiring modification of their SODFs is recorded in Table 3, with an average prevalence
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of 5.3%. A patient with a swallowing difficulty and a gastrostomy tube was more likely
to have medicines administered via the tube than if the patient had a nasogastric tube
(Table 3).

Table 3. Prevalence of SODF modification in patients with a swallowing difficulty and enteral

feeding tube.
PSDs and EFT
PSDs and Prevalence of PSDs and
Title of Survey ~ EFT/Total ‘;‘,}L:gi]z; S;Z‘:;isfg EF 1:40033531: EFT Requiring
Number PSDs Modification of SODF
Gast NG Gast NG Gast NG

o 8/8 14/16 0/8 0/16 0/8 22/16 o
PPS1 24746 (52%) g0 (875%)  (0%)  (0%)  (0%)  (12.5%) 22/328 (6.7%)

o 3/3 15/16 0/3 0/16 0/3 1°/16 o
PPS2 19/69 (27.5%) (100%)  (93.8%) (0%) (0%) (0%) (625%) 18/383 (4.7%)

o 9/10 10/12 0/10 1¢/12  1bs10 1b/12 o
PPs3 22/58 (38%) (90%) (83%) (0%) (8.3%) (8.3%) (8.3%) 20/409 (4.9%)
60/1120 (5.3%)

2 No SODF prescribed, liquid medicines taken orally. ® SODF taken orally. ¢ Some SODF crushed and taken orally
in yogurt, other SODF crushed and administered via the EFT, SODEF: solid oral dose form, PSDs: patients with
swallowing difficulties, EFT: enteral feeding tube, Gast: gastrostomy tube, NG: nasogastric tube.

The prevalence of patients with swallowing difficulties and no enteral feeding tube
requiring modification of their SODF is recorded in Table 4, with an average prevalence
of 6.0%. Regarding patients with swallowing difficulties without an enteral feeding tube,
PPS2 and PPS3 show that approximately half of these patients have no modification to
their SODF, with 46% and 47.2%, respectively, while in PPS1, all patients with a swallowing
difficulty and no enteral feeding tube required some medicines to be altered as a result.
PPS2 and PPS3 record that approximately one third of patients with swallowing difficulties
and no enteral feeding tube (30% and 30.6%, respectively) require all SODF to be modified,
with PPS1 increasing that number to three quarters (77%). In all three PPSs, approximately
one fifth of patients with swallowing difficulties and no enteral feeding tube required the
modification of some, but not all, of their SODF.

Table 4. Prevalence of SODF modifications in patients with swallowing difficulties and no enteral

feeding tube.
PSDs and No EFT Prevalence of PSDs and
Title of Survey ~ PSDs No EFT All SODF Some SODF No SODF No EFT Requiring
Modified Modified Modified Modification of SODF
PPS1 21/46 (47.8%) 17/21 (77.3%) 4/21 (18.2%) 0/21 (0%) 21/328 (6.4%)
PPS2 50/69 (72.5%) 15/50 (30.0%) 12/50 (24.0%) 23/50 (46.0%) 27/383 (7.0%)
PPS3 36/58 (62.1%) 11/36 (30.6%) 8/36 (22.2%) 17/36 (47.2%) 19/409 (4.6%)

Average 107/1120 (9.6%)

67/1120 (6.0%)

SODF: solid oral dose form, PSDs: patients with swallowing difficulties, EFT: enteral feeding tube.

3.2. Description of Swallowing Difficulties

Patients were asked to describe their swallowing difficulties if they were not receiving
their medicines via an enteral feeding tube and if a patient interview was possible. The
majority of patients did not know their medications by name and could not name SODF(s)
that they found difficult to swallow. Many gave a vague description like “the large white
ones” or “the stomach tablets”, with patients describing the difficulty using tablet sizes
and textures rather than the name of the medication (Table 5). Fifty-eight patients provided
a description of their swallowing difficulty (PPS1 (n = 5), PPS2 (n = 30), PPS3 (n = 23)).
The most common description provided by patients was of difficulty in swallowing “large
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tablets”, with approximately one third of patients with swallowing difficulties describing
difficulty with swallowing all SODFs.

Table 5. Patient descriptions of difficulties in swallowing SODFs.

PSD Description of Size or Texture of PSDs Having Their PSDs Not Having Their Total
SODF Contributing to the Medicines Modified Medicines Modified (n = 33) Number of PSDs
Swallowing Difficulty (n = 58) (n =25) (Percent)
Capsules 1 1 2(34)
Large tablet(s) /SODE(s) 12 19 31(53.4)
All SODFs 10 7 17 (29.3)
Small tablet(s)/SODEF(s) 1 3 4(6.9)
“Chalky” SODFs 1 1 2(3.4)
Not described 0 2 2(3.4)
Total 25 33 58

SODEF: solid oral dose form, PSDs: patients with swallowing difficulties.

3.3. Methods of Solid Oral Dose Form Modification

The most common method used to modify SODFs prior to administration to patients
with swallowing difficulties, with or without an enteral feeding tube (Table 6), was crushing.

Table 6. Methods of SODF modification in PSDs with no EFT.

Method of Modification of SODF

Number of PSDs with No EFT Receiving Modifications to Some or All of Their SODF

PPS 1 n =21 (%) PPS 2 n = 27 (%) PPS 3 n =19 (%)
Crushed 18 (81.8%) 19 (70.3%) 12 (63%)
Capsule opened/pierced 0 1 (3.7%) 0
Split 2 (9%) 5 (18.5%) 5 (26%)
Chewed or halved 0 1 (3.7%) 0
Soaked in yoghurt 1 (4.5%) 1 (3.7%) 2 (10.5%)

SODEF: solid oral dose form, PSDs: patients with swallowing difficulties, EFT: enteral feeding tube.

The most common vehicle used to administer modified SODFs to patients with swal-
lowing difficulties and no enteral feeding tube in all three studies was yoghurt, while
water was the most common vehicle to administer modified medicines to patients with
swallowing difficulties and an enteral feeding tube.

3.4. Appropriateness of Solid Oral Dose Form Modification

The appropriateness of each SODF modification was then established for those patients
with swallowing difficulties who had given consent.

In PPS2, twenty-two patients with swallowing difficulties were included, equating to
337 prescriptions (average: 15.3 per patient, range: 8-28). Nine patients received at least
one modified SODF.

There were 187 different medications prescribed in PPS2, and 15.5% (n = 29) of these
were modified prior to administration. As a medication may be administered more than
once daily, we calculated this to be equivalent to 43 instances of medicine modification.

For these 43 instances, 74.4% were not in compliance with the SmPC and 14% were not
in compliance with best-practice standards. This gave a medication administration error
rate of 14%.

In PPS3, fourteen patients with swallowing difficulties were included, equating to
237 prescriptions (average: 16.9 per patient, range: 15-21). Four patients received at least
one modified SODF.

There were 128 different medications prescribed in PPS3, and 15.6% (n = 20) of these
were modified prior to administration. As a medication may be administered more than
once daily, we calculated this to be equivalent to 27 instances of medication modification.
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For these 27 instances, 77.8% were not in compliance with the SmPC and 14.8% were
not in compliance with best-practice standards. This gave a medication administration
error rate of 14.8%.

Errors included the crushing of enteric coated preparations, increasing the risk of
reduced efficacy or increased side effects, such as with aspirin and omeprazole, destruction
of the sustained-release formulation, such as with ranolazine, and a modification that was
not recommended due to occupational exposure risk, such as with dutasteride. With 40%
of the errors, an alternative, more appropriate pharmaceutical formulation was available.
In the remaining cases, an alternative therapeutic option could have been considered.

3.5. Diseases and Related Health Problems of Patients with Swallowing Difficulties

In 36 patients with swallowing difficulties, there were a total of 151 conditions di-
agnosed. Hypertension was the most diagnosed condition (n = 17). Two patients had
dysphagia listed in their diagnosed health conditions.

4. Discussion

These point prevalence surveys established the prevalence of swallowing difficulties in
adults with an age greater than 18 years admitted as acute inpatients to general medical and
surgical wards in an acute hospital. Across the three surveys, the prevalence of swallowing
difficulties among adult hospital inpatients was 15.4% or approximately one in every seven
inpatients. Excluding inpatients with an enteral feeding tube in situ, the prevalence of
swallowing difficulties was 9.6% or approximately 1 patient in every 10.

A one-day prospective observational study of inpatients (n = 526) with swallowing
difficulties in 17 geriatric units (acute geriatric care, rehabilitation unit, long-term care)
of the three Paris-Sud teaching hospitals reported an overall prevalence of 29.5%, with a
prevalence of 12.2% in the acute care unit [11]. The prevalence in the acute care unit was
similar to the prevalence in acute inpatients in this study, with the overall prevalence being
much higher than this study when the other settings are included. This is to be expected,
as geriatric inpatients in a long-term care or rehabilitation setting are more likely to have
a swallowing difficulty [25]. Patients were identified as having a swallowing difficulty
through observation by the researchers, which differs from the method used here. It is not
clear from the study whether patients with enteral feeding tubes were included, making it
difficult to directly compare these populations.

A two-day prospective, observational study of inpatients with an age greater than
65 years (n = 719), in 23 geriatric units in Rouen University Hospital Centre (acute geri-
atric medicine, post-acute rehabilitation, nursing homes, long-term care units) reported a
prevalence of 18.8%, excluding patients with enteral feeding tubes [12]. Our study found a
much lower prevalence of swallowing difficulties in hospital inpatients without an enteral
feeding tube (9.6%) than this. However, the populations differ in that only those greater
than 65 years were included, and some patients were in long-term care, where it would be
expected that a higher prevalence of swallowing difficulties would be found [26]. Further-
more, it is unclear from the study how patients with swallowing difficulties were identified
for inclusion.

An undisguised direct observational study of inpatients (n = 625) in a care-of-the-
older-adult ward or stroke unit at each of four acute hospitals in the east of England over
a 4-month period reported a prevalence of 34.2% including those with an enteral feeding
tube or 26.2% excluding enteral feeding tube patients [13]. Patients were identified as
having a swallowing difficulty if (i) there was advice on fluid, food, or medicine consistency
available or (ii) there was an enteral feeding tube in situ, (iii) the nurse considered that the
patient had a swallowing difficulty, or (iv) the patient chewed SODFs. The prevalence was
much higher than that identified in our study because patients in older adult care wards
and stroke wards are more likely to have swallowing difficulties [26], so the two cohorts
are not directly comparable.
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A comparison of prevalence with other studies is not straightforward because of
differences in the populations selected for inclusion, the methods used to identify eligible
patients, and whether or not patients with enteral feeding tubes, which can be used for
medicine administration, were included in the swallowing-difficulty cohort. An interesting
finding in this study is that just over half of the patients with a swallowing difficulty
and no enteral feeding tube had their SODF modified by a nurse prior to administration.
However, when a patient is discharged home, a nurse is unlikely to be involved in the
administration process and the patient may find it difficult to swallow the medicine without
modification. Several authors report that patients are at risk of not taking medications
that are difficult to swallow [27-29]. Hence, patients with swallowing difficulties are
potentially at risk of intentional non-adherence when discharged from the acute hospital
setting [4]. Additionally, only two of the thirty-six patients with swallowing difficulties
had dysphagia recorded in their disease states, potentially making it challenging for health
care professionals to be aware of these difficulties. This finding supports the proactive use
of a screening tool such as Swallowing Difficulties with Medication Intake and Coping
Strategies (SWAMECO) [30]. The SWAMECO questionnaire can be used to identify patients
with difficulty swallowing SODFs. Whilst it was originally developed for patients with
systemic sclerosis, it was subsequently validated in community-dwelling adult patients [31].
The current version of SWAMECO (version 5) contains 18 questions, 11 of which can be
answered with “Yes” or “No”. It includes questions such as “Does your doctor know about
your swallowing difficulties when taking medicines?” (question 4) and “Which strategies
do you use to make it easier to swallow medicine(s)?” (question 9). This questionnaire can
be completed by the patient in approximately five minutes.

In keeping with other studies, the most common method of SODF modification was
crushing [11-13,32-35]. Other, less common, methods have also been previously reported,
such as capsule opening [35], tablet splitting [13,34,35], and mixing the SODF with food
following crushing or opening [36]. This study also found that soaking of the SODF in
yoghurt prior to administration, to soften it, was used as a method of administration.
Yoghurt was the most popular food stuff used to administer modified SODFs. The use
of yoghurt as a vehicle has also been previously reported [11,26,28]. The appropriateness
of yoghurt as a vehicle has not been studied, as far as the authors are aware. Over half
of the patients with swallowing difficulties reported that their difficulty occurred with
large tablets, although the term “large tablet” is not defined and, as the patients could not
identify their medicines by name, it is not possible to establish whether all patients with
difficulties with large tablets were referring to similar-sized tablets. Size, shape, colour,
surface characteristics, taste, and mouthfeel are reported to influence the ease with which
an SODF can be swallowed [27,28,37]. In this study, size was the primary descriptor
used to report swallowing difficulties with SODFs. The modification of SODFs prior to
administration can lead to medication administration errors [13,32]. This study found
an error rate of approximately 14.4%. Other studies report error rates from 3.1% [38] to
48.2% [11]; however, direct comparison of medication administration error rates in patients
with swallowing difficulties with other studies is difficult due to variation in the cohort
included in terms of age, setting, and the presence of an enteral feeding tube. Direct
comparison is also complicated by variation in the method used to calculate the error rate,
the description of a medication administration error, and the calculation of a medication
administration error rate for the entire patient cohort in the study and not just patients
with swallowing difficulties [12,32,39]. A prospective observational study of inpatients in
three nursing homes in the Netherlands found a medication administration error rate of
3.1% [38]. This study also reported a reduction in medication administration errors to 0.5%
following the introduction of a set of warning labels printed on each patient’s unit dose
packaging indicating whether a medication could be crushed, as well as education sessions
for staff.



Pharmaceutics 2024, 16, 584

90f11

4.1. Implications for Practice

This study reports that a minimum of one in every seven adult acute hospital inpatients
have difficulties in swallowing SODFs, with approximately one third of those having an
enteral feeding tube for medicines administration. Whether SODFs are administered via
an enteral feeding tube or not, swallowing difficulties lead to SODF modification, most
often by crushing tablets or opening capsules [13]. Medication administration errors occur
when SODFs are manipulated to facilitate oral administration in patients with swallowing
difficulties [39]. This can have catastrophic consequences for individual patients [40].
Studies have shown that the inappropriate manipulation of SODFs, such as crushing
sustained release tablets, decreases when guidelines on administration are available and
followed [12] and when advice labels are used [38].

4.2. Strengths and Limitations

This study was completed at three different time points, with consistent findings in
relation to study outcomes enhancing confidence in the results. However, all data were
collected from the acute inpatient population of a single hospital. The study results would
have been strengthened if multiple hospitals had been included in the PPS.

4.3. Recommendations

All acute hospitals should screen patients for difficulties in swallowing SODFs at the
point of admission and have administration guidelines available to those who adminis-
ter medicines to inpatients with difficulties in swallowing. Practice with regard to the
manipulation of medicines to facilitate SODF administration to patients with swallowing
difficulties should be audited to ensure that practices are safe for the patient. Training
should be offered to staff in relation to prescribing and administering SODFs to adult acute
hospital inpatients with swallowing difficulties, and, considering the risks associated with
medication administration errors, a multidisciplinary approach is warranted [41]. It has
been shown that administration errors due to inappropriately crushing tablets can be sig-
nificantly reduced by using warning symbols as part of the labelling system in conjunction
with education [38]. Additionally, it has been reported that significant and sustainable qual-
ity improvement in medication administration in nursing home residents with swallowing
difficulties can be achieved following the implementation of a programme that includes
education, the introduction of a protocol and pocket cards, the screening of medicines by
pharmacy technicians, and the annotation of charts with advice on crushing [33]. Addition-
ally, some medicines, including those with antimuscarinic activity and calcium channel
blockers, are considered to potentially induce dysphagia, something that also needs to be
recognized at patient reviews [26].

5. Conclusions

The results of this point prevalence show that at least one in seven adult inpatients in
acute hospitals may have difficulties in swallowing medicines. Systems in acute hospitals
need to be aware of this prevalence in order to identify these patients, to allow swallowing
difficulties to be considered when prescribing, dispensing, and administering SODFs. To
allow a proactive pragmatic approach to medicine administration in these patients, we
suggest the use of a screening tool to identify them at the point of admission, allowing
targeted advice regarding the administration of their medications. This will ensure that the
risk of medication administration error is minimised and patient adherence is maximised.

Author Contributions: Conceptualization, A.H., S.B. and L.J.S.; methodology, A.H.,LJ.S,, S.B., J.O.,
E.B., LS. and D.L,; software, A.H. and L.J.S.; writing—original draft preparation, A.H., J.O. and E.B.;
writing—review and editing, A.H.,L.].S.,S.B.,].O., E.B., D.L. and L.S.; supervision, L.].S., S.B. and
D.L. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Pharmaceutics 2024, 16, 584 10 of 11

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Research Ethics Committee of University Hospital Limerick (REC
Ref: 084/2022, 16 June 2023, REC Ref: 056,/2023, 30 May 2023, REC Ref: 057/2023, 30 May 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The ethics application in this study neither sought nor received
permission to share these data publicly.

Acknowledgments: The authors would like to acknowledge the contribution of patients who took
part in these studies and the nursing staff who supported data collection.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kim, J.; De Jesus, O. Medication Routes of Administration. In StatPearls; StatPearls Publishing: Treasure Island, FL, USA, 2023.
Available online: http://www.ncbi.nlm.nih.gov/books/NBK568677/ (accessed on 9 December 2023).

Richey, R.H,; Craig, J.V.; Shah, U.U; Ford, J.L.; Barker, C.E.; Peak, M.; Nunn, A_; Turner, M.A. The manipulation of drugs to obtain
the required dose: Systematic review. J. Adv. Nurs. 2012, 68, 2103-2112. [CrossRef] [PubMed]

Speyer, R.; Cordier, R.; Farneti, D.; Nascimento, W.; Pilz, W.; Verin, E.; Walshe, M.; Woisard, V. White Paper by the European
Society for Swallowing Disorders: Screening and Non-instrumental Assessment for Dysphagia in Adults. Dysphagia 2022, 37,
333-349. [CrossRef] [PubMed]

McCloskey, A.P.; Penson, PE.; Tse, Y.; Abdelhafiz, M.A.; Ahmed, S.N.; Lim, E.J. Identifying and addressing pill aversion in adults
without physiological-related dysphagia: A narrative review. Br. J. Clin. Pharmacol. 2022, 88, 5128-5148. [CrossRef]

Royal Pharmaceutical Society. Pharmaceutical Issues When Crushing, Opening or Splitting Oral Dose Forms; Royal Pharmaceutical
Society: London, UK, 2011. Available online: https:/ /www.rpharms.com/Portals/0/RPS%20document%20library /Open %20
access/Support/toolkit/pharmaceuticalissuesdosageforms-(2).pdf (accessed on 5 December 2022).

Mc Gillicuddy, A.; Kelly, M.; Crean, A.M.; Sahm, L.]. The knowledge, attitudes and beliefs of patients and their healthcare
professionals around oral dosage form modification: A systematic review of the qualitative literature. Res. Soc. Adm. Pharm. 2017,
13,717-726. [CrossRef] [PubMed]

Mc Gillicuddy, A.; Crean, A.M.; Sahm, L.J. Older adults with difficulty swallowing oral medicines: A systematic review of the
literature. Eur. J. Clin. Pharmacol. 2016, 72, 141-151. [CrossRef] [PubMed]

Duncan, S.; Blackwood, B.; McAuley, D.F.; Walshe, M. Prevalence, pathophysiology and treatment of dysphagia in cardiac
surgical intensive care patients following tracheostomy and/or prolonged intubation: A case series. In Poster Session 5]; Trinity
College Dublin: Dublin, Ireland, 2018. Available online: https://www.tcd.ie/slscs/clinical-speech-language/dysphagia/assets/
Duncan.pdf (accessed on 5 December 2022).

Kenny, C.; Regan, J.; Balding, L.; Higgins, S.; O’Leary, N.; Kelleher, F.; McDermott, R.; Armstrong, J.; Mihai, A.; Tiernan, E.; et al.
Dysphagia Prevalence and Predictors in Cancers Outside the Head, Neck, and Upper Gastrointestinal Tract. ]. Pain Symptom
Manag. 2019, 58, 949-958.e2. [CrossRef] [PubMed]

Gilheaney, O.; Béchet, S.; Kerr, P; Kenny, C.; Smith, S.; Kouider, R.; Kidd, R.; Walshe, M. The prevalence of oral stage dysphagia in
adults presenting with temporomandibular disorders: A systematic review and meta-analysis. Acta Odontol. Scand. 2018, 76,
448-458. [CrossRef] [PubMed]

Fodil, M.; Nghiem, D.; Colas, M.; Bourry, S.; Poisson-Salomon, A.-S.; Rezigue, H.; Trivalle, C. Assessment of Clinical Practices for
Crushing Medication in Geriatric Units. . Nutr. Heal. Aging 2017, 21, 904-908. [CrossRef]

Bourdenet, G.; Giraud, S.; Artur, M.; Dutertre, S.; Dufour, M.; Lefebvre-Caussin, M.; Proux, A.; Philippe, S.; Capet, C.; Fontaine-
Adam, M.; et al. Impact of recommendations on crushing medications in geriatrics: From prescription to administration. Fundam.
Clin. Pharmacol. 2015, 29, 316-320. [CrossRef] [PubMed]

Kelly, J.; Wright, D.; Wood, J. Medicine administration errors in patients with dysphagia in secondary care: A multi-centre
observational study. J. Adv. Nurs. 2011, 67, 2615-2627. [CrossRef]

Belissa, E.; Vallet, T.; Laribe-Caget, S.; Chevallier, A.; Chedhomme, F.-X.; Abdallah, E; Bachalat, N.; Belbachir, S.-A.; Boulaich, L;
Bloch, V,; et al. Acceptability of oral liquid pharmaceutical products in older adults: Palatability and swallowability issues. BMC
Geriatr. 2019, 19, 344. [CrossRef] [PubMed]

A Patel, D.; Krishnaswami, S.; Steger, E.; Conover, E.; Vaezi, M.F.; Ciucci, M.R.; O Francis, D. Economic and survival burden of
dysphagia among inpatients in the United States. Dis. Esophagus 2018, 31, dox131. [CrossRef] [PubMed]

Harnett, A.; Byrne, S.; O’Connor, J.; Lyons, D.; Sahm, L.J. Adult Patients with Difficulty Swallowing Oral Dosage Forms: A
Systematic Review of the Quantitative Literature. Pharmacy 2023, 11, 167. [CrossRef] [PubMed]

Health Service Executive. UL Hospitals Group Strategic Plan 2023-2027; Health Service Executive: Limerick, Ireland, 2023. Available
online: https:/ /healthservice.hse.ie/filelibrary /ul-hospitals-group-strategic-plan-2023-2027.pdf (accessed on 28 December 2023).
Health Service Executive. UL Hospitals Operational Plan 2014. 2014. Available online: https:/ /www.hse.ie/eng/services/list/3/
acutehospitals/hospitals /ulh/staff /resources/library / testdoc.pdf (accessed on 28 December 2023).


http://www.ncbi.nlm.nih.gov/books/NBK568677/
https://doi.org/10.1111/j.1365-2648.2011.05916.x
https://www.ncbi.nlm.nih.gov/pubmed/22221111
https://doi.org/10.1007/s00455-021-10283-7
https://www.ncbi.nlm.nih.gov/pubmed/33787994
https://doi.org/10.1111/bcp.15463
https://www.rpharms.com/Portals/0/RPS%20document%20library/Open%20access/Support/toolkit/pharmaceuticalissuesdosageforms-(2).pdf
https://www.rpharms.com/Portals/0/RPS%20document%20library/Open%20access/Support/toolkit/pharmaceuticalissuesdosageforms-(2).pdf
https://doi.org/10.1016/j.sapharm.2016.09.004
https://www.ncbi.nlm.nih.gov/pubmed/27729203
https://doi.org/10.1007/s00228-015-1979-8
https://www.ncbi.nlm.nih.gov/pubmed/26573594
https://www.tcd.ie/slscs/clinical-speech-language/dysphagia/assets/Duncan.pdf
https://www.tcd.ie/slscs/clinical-speech-language/dysphagia/assets/Duncan.pdf
https://doi.org/10.1016/j.jpainsymman.2019.06.030
https://www.ncbi.nlm.nih.gov/pubmed/31445137
https://doi.org/10.1080/00016357.2018.1424936
https://www.ncbi.nlm.nih.gov/pubmed/29320883
https://doi.org/10.1007/s12603-017-0886-3
https://doi.org/10.1111/fcp.12116
https://www.ncbi.nlm.nih.gov/pubmed/25789404
https://doi.org/10.1111/j.1365-2648.2011.05700.x
https://doi.org/10.1186/s12877-019-1337-2
https://www.ncbi.nlm.nih.gov/pubmed/31810442
https://doi.org/10.1093/dote/dox131
https://www.ncbi.nlm.nih.gov/pubmed/29155982
https://doi.org/10.3390/pharmacy11050167
https://www.ncbi.nlm.nih.gov/pubmed/37888511
https://healthservice.hse.ie/filelibrary/ul-hospitals-group-strategic-plan-2023-2027.pdf
https://www.hse.ie/eng/services/list/3/acutehospitals/hospitals/ulh/staff/resources/library/testdoc.pdf
https://www.hse.ie/eng/services/list/3/acutehospitals/hospitals/ulh/staff/resources/library/testdoc.pdf

Pharmaceutics 2024, 16, 584 11 of 11

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

World Health Organisation. WHO Methodology for Point Prevalence Survey on Antibiotic Use in Hospitals; World Health Organisation:
Geneva, Switzerland, 2018. Available online: https://iris.who.int/bitstream /handle/10665/280063 / WHO-EMP-IAU-2018.01-
eng.pdf?sequence=1 (accessed on 3 June 2022).

Dean, A.G.; Sullivan, K.M.; Soe, M.M. Open Epi: Open Source Epidemiologic Statistics for Public Health. 2013. Available online:
https:/ /www.openepi.com/Menu/OE_Menu.htm (accessed on 9 April 2024).

White, R.; Bradnam, V. Drug Administration via Enteral Feeding Tubes; Pharmaceutical Press: London, UK. Available online:
https:/ /www.pharmaceuticalpress.com/products/drug-administration-via-enteral-feeding-tubes/ (accessed on 26 April 2023).
Wrexham Maelor Hospital Pharmacy Department. The NEWT Guidelines for Administration of Medications to Patients with
Enteral Feeding Tubes or Swallowing Difficulties. Wrexham. Available online: https://www.newtguidelines.com/index.html
(accessed on 26 April 2023).

World Health Organisation. International Statistical Classification of Diseases and Related Health Problems (10th ed.).
2019. Available online: https://www.google.ie/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=
2ahUKEwijrjeTOkMyDAXxXNSUEAHVpUDg8QFnoECBsQAQ&url=https:/ /icd.who.int/browsel0/2019/en&usg=AOvVaw3
IW_-42aAnd AuKbwlieCVZ&opi=89978449 (accessed on 12 July 2023).

Cohen, ]. Statistical Power Analysis for the Behavioural Sciences, 2nd ed.; Erlbaum Associates: Hillside NJ, USA, 1988.

Christmas, C.; Rogus-Pulia, N. Swallowing Disorders in the Older Population. . Am. Geriatr. Soc. 2019, 67, 2643-2649. [CrossRef]
[PubMed]

Blaszczyk, A.; Brandt, N.; Ashley, J.; Tuders, N.; Doles, H.; Stefanacci, R.G. Crushed Tablet Administration for Patients with
Dysphagia and Enteral Feeding: Challenges and Considerations. Drugs Aging. 2023, 40, 895-907. [CrossRef] [PubMed]

Fields, J.; Go, J.T.; Schulze, K.S. Pill Properties that Cause Dysphagia and Treatment Failure. Curr. Ther. Res. Clin. Exp. 2015, 77,
79-82. [CrossRef] [PubMed]

Hummler, H,; Stillhart, C.; Meilicke, L.; Grimm, M.; Krause, E.; Mannaa, M.; Gollasch, M.; Weitschies, W.; Page, S. Impact of
Tablet Size and Shape on the Swallowability in Older Adults. Pharmaceutics 2023, 15, 1042. [CrossRef]

Stegemann, S.; Gosch, M.; Breitkreutz, J. Swallowing dysfunction and dysphagia is an unrecognized challenge for oral drug
therapy. Int. . Pharm. 2012, 430, 197-206. [CrossRef]

Messerli, M.; Aschwanden, R.; Buslau, M.; Hersberger, K.E.; Arnet, I. Swallowing difficulties with medication intake assessed
with a novel self-report questionnaire in patients with systemic sclerosis—A cross-sectional population study. Patient Prefer.
Adherence 2017, 11, 1687-1699. [CrossRef]

Arnet, I.; Messerli, M.; Oezvegyi, ].; Hersberger, K.; Sahm, L. Translation to English, cross-cultural adaptation, and pilot testing of
the self-report questionnaire on swallowing difficulties with medication intake and coping strategies (SWAMECO) for adults
with polypharmacy. BM] Open 2020, 10, e036761. [CrossRef]

Mercovich, N.; Kyle, G.J.; Naunton, M. Safe to crush? A pilot study into solid dosage form modification in aged care. Australas. .
Ageing 2014, 33, 180-184. [CrossRef] [PubMed]

Stuijt, C.C.M.; Klopotowska, J.E.; van Driel, C.K.; Le, N.; Binnekade, J.; van der Kleij, B.; van der Schors, T.; Bemt, P.v.D,;
Lie-A-Huen, L. Improving medication administration in nursing home residents with swallowing difficulties: Sustainability of
the effect of a multifaceted medication safety programme. Pharmacoepidemiol. Drug Saf. 2013, 22, 423-429. [CrossRef] [PubMed]
Solberg, H.; Devik, S.A.; Bell, H.T.; Zeiss, D.H.; Olsen, R.M. Drug modification by nurses in Norwegian nursing homes: A
cross-sectional study. Geriatr. Nur. 2021, 42, 351-357. [CrossRef] [PubMed]

Kirkevold, @.; Engedal, K. What is the matter with crushing pills and opening capsules? Int. |. Nurs. Pract. 2010, 16, 81-85.
[CrossRef] [PubMed]

Santos, ].M.S.; Poland, F.; Wright, D.; Longmore, T. Medicines administration for residents with dysphagia in care homes: A small
scale observational study to improve practice. Int. ]. Pharm. 2016, 512, 416—421. [CrossRef] [PubMed]

Drumond, N.; Stegemann, S. Better Medicines for Older Patients: Considerations between Patient Characteristics and Solid Oral
Dosage Form Designs to Improve Swallowing Experience. Pharmaceutics 2020, 13, 32. [CrossRef] [PubMed]

van Welie, S.; Wijma, L.; Beerden, T.; van Doormaal, J.; Taxis, K. Effect of warning symbols in combination with education on
the frequency of erroneously crushing medication in nursing homes: An uncontrolled before and after study. BM] Open 2016,
6, €012286. [CrossRef]

Apolo Carvajal, F,; Gonzalez Martinez, M.; Capilla Santamaria, E.; Céliz Hernandez, B.; Caflamares Orbis, I.; Martinez Ca-sanova,
N.; Martinez Sanchez, E.; Aranguren Oyarzabal, A.; Calvo Alcantara, M.].; Cruz Martos, E. Adaptation of oral medication in people
institutionalized in nursing homes for whom medication is crushed: The ADECUA Study. Farm Hosp. 2016, 40, 514-528. [CrossRef]
Schier, J.G.; Howland, M.A.; Hoffman, R.S.; Nelson, L.S. Fatality from Administration of Labetalol and Crushed Extended-Release
Nifedipine. Ann. Pharmacother. 2003, 37, 1420-1423. [CrossRef]

Sestili, M.; Logrippo, S.; Cespi, M.; Bonacucina, G.; Ferrara, L.; Busco, S.; Grappasonni, I.; Palmieri, G.F.; Ganzetti, R.; Blasi,
P. Potentially Inappropriate Prescribing of Oral Solid Medications in Elderly Dysphagic Patients. Pharmaceutics 2018, 10, 280.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://iris.who.int/bitstream/handle/10665/280063/WHO-EMP-IAU-2018.01-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/280063/WHO-EMP-IAU-2018.01-eng.pdf?sequence=1
https://www.openepi.com/Menu/OE_Menu.htm
https://www.pharmaceuticalpress.com/products/drug-administration-via-enteral-feeding-tubes/
https://www.newtguidelines.com/index.html
https://www.google.ie/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjrjeTOkMyDAxXNSUEAHVpUDg8QFnoECBsQAQ&url=https://icd.who.int/browse10/2019/en&usg=AOvVaw3IW_-42aAndAuKbwlieCVZ&opi=89978449
https://www.google.ie/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjrjeTOkMyDAxXNSUEAHVpUDg8QFnoECBsQAQ&url=https://icd.who.int/browse10/2019/en&usg=AOvVaw3IW_-42aAndAuKbwlieCVZ&opi=89978449
https://www.google.ie/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjrjeTOkMyDAxXNSUEAHVpUDg8QFnoECBsQAQ&url=https://icd.who.int/browse10/2019/en&usg=AOvVaw3IW_-42aAndAuKbwlieCVZ&opi=89978449
https://doi.org/10.1111/jgs.16137
https://www.ncbi.nlm.nih.gov/pubmed/31430395
https://doi.org/10.1007/s40266-023-01056-y
https://www.ncbi.nlm.nih.gov/pubmed/37707775
https://doi.org/10.1016/j.curtheres.2015.08.002
https://www.ncbi.nlm.nih.gov/pubmed/26543509
https://doi.org/10.3390/pharmaceutics15041042
https://doi.org/10.1016/j.ijpharm.2012.04.022
https://doi.org/10.2147/PPA.S142653
https://doi.org/10.1136/bmjopen-2020-036761
https://doi.org/10.1111/ajag.12037
https://www.ncbi.nlm.nih.gov/pubmed/24521076
https://doi.org/10.1002/pds.3373
https://www.ncbi.nlm.nih.gov/pubmed/23193089
https://doi.org/10.1016/j.gerinurse.2021.01.005
https://www.ncbi.nlm.nih.gov/pubmed/33561616
https://doi.org/10.1111/j.1440-172X.2009.01814.x
https://www.ncbi.nlm.nih.gov/pubmed/20158553
https://doi.org/10.1016/j.ijpharm.2016.02.036
https://www.ncbi.nlm.nih.gov/pubmed/26906457
https://doi.org/10.3390/pharmaceutics13010032
https://www.ncbi.nlm.nih.gov/pubmed/33379258
https://doi.org/10.1136/bmjopen-2016-012286
https://doi.org/10.7399/fh.2016.40.6.10467
https://doi.org/10.1345/aph.1D091
https://doi.org/10.3390/pharmaceutics10040280

	Introduction 
	Materials and Methods 
	Study Design 
	Ethical Approval and Data Privacy 
	Study Setting 
	Inclusion Criteria 
	Exclusion Criteria 
	Data Collection 
	Procedure 
	Data Analysis 

	Results 
	Prevalence of Patients with Swallowing Difficulties 
	Description of Swallowing Difficulties 
	Methods of Solid Oral Dose Form Modification 
	Appropriateness of Solid Oral Dose Form Modification 
	Diseases and Related Health Problems of Patients with Swallowing Difficulties 

	Discussion 
	Implications for Practice 
	Strengths and Limitations 
	Recommendations 

	Conclusions 
	References

