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Introduction: Enteral feeding is a type of nutritional support for critically ill patients who are unable
to tolerate oral feeding. It is vital to ensure that nurses practise proper administration techniques via
enteral feeding tubes (EFT) to ensure that medications can be delivered safely and effectively.
Objective: This study aims to assess the knowledge and practice of nurses on medication
administration through EFT. The association between demographics and knowledge was also
explored. Method: This study is a cross-sectional, self-administered, content-validated, pre-tested
questionnaire survey involving all nurses who worked in the ward setting at Hospital Queen Elizabeth
I from August to December 2020. Result: A total of 409 questionnaires were sent out with 252
responses received. The majority of respondents were female (n = 240, 95.6%) with a median
working experience of 84 months (interquartile range of 44 months). Most nurses knew that the
immediate-release dosage forms (n = 237, 94.4%) may be crushed and administered through EFT.
Similarly, most nurses were aware that sublingual nitroglycerin (GTN) tablets should not be crushed
(n =232, 92.8%) and that nystatin suspension should not be administered via EFT (n =212, 85.1%).
However, about half of the nurses responded incorrectly when questioned about the particulars of
EFT involving the administration of sustained-release medications (n = 152, 60.6%), soft gelatin
capsules (n = 111, 44.4%) and hard gelatin capsules (n = 102, 40.6%). Meanwhile, in terms of
practice, a majority of the nurses would correctly routinely flush the EFT before (n = 226, 90.4%)
and after (n = 245, 98.8%) the administration of medications. However, only a small proportion of
nurses (n = 43, 17.3%) demonstrated the appropriate practice of administering all medications
separately all the time. Furthermore, it was also worth noting that for some specific knowledge-based
questions, nurses from the intensive care setting had more correct responses when compared to those
from the general ward setting (p < 0.05). Conclusion: The knowledge gap and inconsistencies in
practices amongst nurses related to the use of EFT may lead to suboptimal delivery of medications,
whilst potentially compromising patient outcomes. Hence, continuous educational programs should
be carried out to ensure safe and effective drug administration through EFT.
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INTRODUCTION

In the hospital setting, enteral feeding is a type of nutritional
support for critically ill patients who are unable to tolerate oral
feeding as a result of certain diseases or treatment modes.
Enteral feeding plays an important role in providing adequate
nutrition and preserving the function of the gastric mucosa in
such patients. However, many factors must be considered when
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serving medications through enteral feeding tubes (EFT).
Incorrect administration techniques may lead to several
complications, including the clogging of EFT, reduced drug
effectiveness and increased risk of adverse effects.
Additionally, certain precautions should also be taken for
certain drug formulations when given through the EFT,
particularly, extended-release formulations and enteric-coated
pills. Indeed, several cases have been reported whereby
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improper administration of medications through EFT
contributed to patient fatality and ineffective therapy [1,2].

Nurses are hugely responsible for the administration of
medications for warded patients; hence they should be
equipped with the knowledge and skills related to proper
administration techniques with regards to EFT. Several studies
have reported that nurses have insufficient knowledge related
to this mode of administration, whilst also conducting
numerous practices that diverge from standard guidelines [3,4].
including the administration of inappropriate dosage forms via
EFT as well as the lack of tube flushing, where required.
Inevitably, the lack of knowledge as well as the improper
practices in administering medication through EFT may lead to
complications, and eventually, compromised patient care.

To date, studies conducted locally to address this issue are few
in number, while also being limited to West Malaysia. Indeed,
the findings from those studies seem to indicate that there were
discrepancies between nurses’ practice and standard guidelines
on medication administration via EFT [3]. This study aims to
provide an overview of nurses’ knowledge and practice on drug
administration through EFT in Hospital Queen Elizabeth II
(HQEZ2). This study also explores the preferred way by which
nurses improve on their knowledge and practice relating to
EFT. It is believed that the results of this research would prove
to be beneficial in providing information towards the designing
of future educational programs to improve the knowledge and
practices of medication administration through EFT, with
hopes of ultimately ensuring safer and more effective patient
care.

METHOD
Study methods

This study was a cross-sectional study incorporating a self-
administered questionnaire that involved ward-based nurses
sampled by convenience sampling, with the experiment being
conducted across the span of a few months from August to
December 2020. It was conducted in Hospital Queen Elizabeth
II, a 300-bedded tertiary centre that is capable of catering to
both intensive and general ward patients. There is no sample
size calculated as all the eligible nurses were invited to
participate in this study. All ward-based nurses working in
HQE?2 were approached to participate in this study via text
messages. The questionnaires were then distributed to all ward
nurses respectively. Prior to answering the questionnaires, all
participants gave their consent by signing the consent form.
Subsequently, each ward would receive phone call reminders
on the submission of completed questionnaires prior to the
deadline given. The study was approved by the Medical
Research and Ethics Committee with the identification code
NMRR-20-2416-56357.
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Instrument

The questionnaire was developed by the authors based on
previous studies [3,4] and recommendations by the guidelines
[5,6] on medication administration via EFT. With
consideration of the skills and practice relating to the use of
EFT, the questionnaire concisely included:

L. 6 questions on socio-demographic information (age,
gender, ward, highest education level, duration of
service, frequency of dealing with EFT)

1L 10 knowledge-based questions on the medications
that can be administered through EFT and their
specific administration method. The participants
were given three options to choose from: “Yes”,
“No”, and “I don’t know”.

1. 9 practice-based questions on each stage of the
medication administration using EFT and tube
flushing. A four-point Likert scale was used to
measure the frequency of such practices, ranging
from “All the time” to “Never”.

Iv. An open-ended question on the participants’ preferred
way of improving their knowledge and practice
relating to EFT

The questionnaire was appraised and subsequently content-
validated by a team of pharmacists with expertise in survey
design and clinical practice. Subsequently, a pre-test was
conducted in July 2020 to undergo face-validation with five
random ward nurses from different wards. Each of the pre-
tested study participants was interviewed to obtain feedback on
the comprehensibility, relevance and overall questionnaire. The
feedback confirmed the face validity and user-friendliness of
the questionnaire as no extra amendment was required. Since
all the questions are being presented as individual responses,
further validity and reliability tests were not carried out.

Data analysis

All the information collected was analysed using SPSS version
22.0. Continuous variables were presented as means (with
standard deviation, SD) or medians (with interquartile range,
IQR) depending on the normality of data distribution.
Categorical data were presented as frequency and percentage.
Descriptive analysis, i.e., number and percentages, was
employed to describe nurses’ knowledge and practice on
medication administration through EFT based on their
responses. There is no score calculated for knowledge. The
association between the nurses’ frequency of dealing with EFT,
ward setting and their knowledge of EFT medication
administration were tested using the Chi-square test. The
responses for frequency of dealing with EFT were merged into
2 outputs: “All the time” and “Not all the time” (from “Often”,
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“Sometimes” and “Never”) for ease of analysis. The
association between the median duration of service and
knowledge was also explored using the Mann-Whitney U test.
A p-value of <0.05 was considered to be statistically
significant.

RESULTS
Demographic

A total of 252 ward nurses participated in this study, which
accounted for an estimated response rate of 61%. The
demographic data of all respondents are presented in Table 1.
The median age of participating ward nurses was 31 years (IQR
= 6), whereas the median duration of service was 84 months
(IQR = 44). The majority of the participants were female
(95.6%) and positioned as staff nurses (93.1%). Most of the
ward nurses (99.2%) had experience in conducting medication
administration via EFT, of which 28% claimed that they dealt
with it all the time.

Table 1. General characteristics of respondents (n = 252)

Median
. o
Characteristics n ) (IQR)
Age of respondent in years 31 (6)
Duration of service in months 84 (44)

Gender of respondents

Male 11 4.4

Female 240 95.6
Frequency of dealing with EFT

All the time 69 28.0

Often 70 28.5

Sometimes 105 42.7

Never 2 0.8
Ward of practice

Cardiology 40 15.8

Cardiothoracic 24 9.6

Intensive Care Unit 29 11.5

Medical 39 15.5

Orthopaedic 44 17.4

Paediatrics Cardiology 25 10.0

Surgery 51 20.3
Type of practice

General 159 63.1

Intensive 93 36.9
Position of respondent

Staff nurse 229 93.1

Sister / Matron 17 6.9
Highest education level

Diploma 239 96

Degree 10 4.0
Post basic education

Yes 50 20.1

No 199 79.9
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Knowledge on medication administration through EFT

The proportion of nurses that answered correctly in the
knowledge-based questions are shown in Table II. In terms of
the administration through EFT, knowledge related to the
proper administration of immediate-release dosage forms and
GTN tablets were known best by the nurses, with 94.4% and
92.8% correct responses respectively. In contrast, knowledge
related to the proper administration of the following two types
of medication; sustained-release formulations and cytotoxic
medications, were found to be the lowest with 39.4% and
49.8% of nurses answering with correct responses respectively.
Practice of medications administration via EFT

Table 11. The proportion of correct responses in the knowledge-based
questions

Code Question n (%)
K1 Should immediate-release dosage forms be crushed and 237
administered through EFT? (94.4)
K2 Should sustained-release dosage forms be crushed and 99
administered through EFT? (39.4)
K3 Should enteric-coated dosage forms be crushed and 203
administered through EFT? (80.9)
K4 Should teratogenic/carcinogenic medications be crushed 139
and administered through EFT? (55.4)
K5 Should cytotoxic medications be crushed and 125
administered through EFT? (49.8)

Ké6 Should tablet glyceryl trinitrate (GTN) be crushed and 232
administered through EFT? (92.8)

K7 Should nystatin suspension, indicated for oropharyngeal 212
candidiasis, be administered through EFT? (85.1)

K8 Should enteral feeding be stopped 1-2 hours prior to the 128
administration of phenytoin capsule? (51.2)

K9 When administering hard gelatin capsules through EFT, 149
should the capsules be opened and its content mixed (59.4)
with water?

K10  When administering soft gelatin capsules through EFT, 139
should the capsules be pierced and its content squeezed ~ (55.6)
out?

The data gathered pertaining to the practice of medication
administration via EFT are shown in Table III. Most of the
nurses claimed that they flush the EFT routinely before (90.4%)
and after (98.8%) medication administration. The majority of
nurses (92.8%) also claimed to prop up their patients all the
time when administering medications to patients via EFT.
However, only a small proportion of nurses (17.3%) responded
that they, appropriately, administer different medications
separately and flush between each administration all the time.
Additionally, only half of the nurses (53.2%) would stop
enteral feeding when it is time to administer medications via
EFT.
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Association of demographic and knowledge

Our study revealed that nurses from the intensive care setting
had more correct responses to particular knowledge-based
questions as compared to those from the general ward setting
(p < 0.05) as shown in Table IV. Such a finding may not be
unexpected on account of the fact that a higher proportion of
nurses in the intensive care setting reportedly deal with patients
requiring EFT all the time (42.9%) as compared to those in the
general setting (19.4%). Nevertheless, the duration of services
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and frequency of handling EFT did not seem to be significantly
associated with their level of knowledge (refer Table IV).

Preferred way of improving their knowledge and practice
relating to EFT

Most of the nurses stated that their most preferred way of
improving EFT techniques was through online educational
programs, followed by reading materials and bedside teaching.

Table II1. The proportion and percentage of nurses in terms of practice in medication administration through EFT

.. .. .. . All the time Often Sometimes Never

Practice in medication administration through EFT n (%) n (%) n (%) n (%)
Before administering the medications, do you routinely flush the enteral feeding tube? 226 (90.4) 6(2.4) 4(1.6) 14 (5.6)
After administering the medications, do you routinely flush the enteral feeding tube? 245 (98.8) 3(1.2) 0 (0) 0 (0)
When medlcatlgns ne'ed to be a'dr'nlms.tered through the enteral feeding tube, do you stop 132 (53.2) 25 (10.1) 28 (11.3) 63 (25.4)
the enteral feeding prior to administration?
When administering medications through enteral feeding tube, do you add the medications 32 (12.8) 21 (84) 79 (31.6) 118 (47.2)
into the enteral feed?
‘When multiple drugs are due at the same time, do you administer the medications separately
and flush between each administration? 43073) 30(12.1) 8233.1) 93(37:3)
For medications that should be administered empty stomach, do you stop the feeding 30
minutes before and after dosing? 158 (63.5) 53(213) 2134 17(68)
When administering medications through enteral feeding tube, do you prop up the patient
at an angle of 30-45 degrees? 231028) 2003 10(4.0) 6CH
When the.ent(?ral feeding tube is clogged, do you flush it with 15-30mL of water using a 95 (38.0) 32 (12.8) 31 (12.4) 92 (36.8)
50mL syringe?
When flushing of tube is required, do you flush the tube with enteral feed? 46 (18.5) 8(3.2) 18(7.2) 177 (71.1)

Table IV. The proportion of nurses with correct responses according to ward setting (a) and frequency of dealing with EFT (b); (c) shows the median

duration of service based on correct and wrong responses

(a) Ward setting, (b) Frequency of dealing with EFT, (c) Duration of service in months,
Code n (%) p value* n (%) p value* median (IQR) p value*
General Intensive care All the time  Not all the time Correct response  Wrong response
K1 146 91 0.069 64 (92.8) 169 (96.0) 0.286 84 (47) 100 (85) 0.071
K2 53(33.5) 46 (49.5) 0.013 35(50.7) 71 (40.3) 0.062 84 (48) 85 (36) 0.675
K3 131 (82.9) 72 (77.4) 0.285 53 (76.8) 144 (81.8) 0.374 85 (44) 77 (40) 0.054
K4 82(51.9) 57(61.3) 0.148 35(50.7) 98 (55.7) 0.484 88 (51) 84 (38) 0.130
K5 68 (43.0) 57(61.3) 0.005 36(52.2) 85(48.3) 0.585 85 (54) 84 (35) 0.968
K6 145 (92.4) 87(93.5) 0.725 63 (91.3) 163 (93.1) 0.612 84.5(19) 84 (46) 0.986
K7 125 (79.6) 87 (94.6) 0.001 56 (81.2) 150 (86.2) 0.323 85 (44) 84 (30) 0.378
K8 76 (48.1) 52 (56.5) 0.199 39(574) 85 (48.3) 0.204 84 (45) 85 (41) 0.157
K9 104 (65.8) 45 (48.4) 0.007 35(50.7) 110 (62.5) 0.092 84 (48) 84 (54) 0.387
K10 84 (53.2) 55(59.8) 0.310 36 (52.2) 100 (57.1) 0.482 84 (42) 87 (44) 0.061

*p value for chi-square test; no cell have expected count less than 5
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DISCUSSION

Overall, the sample of nurses in this study demonstrated a good
understanding of proper EFT administration of commonly
encountered medications. However, our findings also
identified instances of lack of compliance in their knowledge
and practice compared to current guidelines. Notably, there was
a lack of awareness in two facets; the fact that sustained-
release/modified-release formulations should not be crushed,
and the unfamiliarity with the proper administration method of
teratogenic/carcinogenic medications, and indeed, similar
findings are reported in previous studies [3,4]. Incognizance of
the former can be alarming because adverse events and fatality
due to crushed sustained-release medications have previously
been reported [1,2]. In theory, crushing such formulations may
affect the pharmacokinetic profile of the drug, resulting in
excessive peak plasma concentrations and side effects [5].
Meanwhile, the correct administration method of
teratogenic/carcinogenic medications should be reinforced so
as to avoid the exposure of nurses themselves to the teratogenic
effects of the medications. [6]. It is highly encouraged for
nurses to be familiar with the types of medications for which
feeding needs to be stopped for 1-2 hours prior to
administration to avoid potential drug-feeding interactions.

(7.

In terms of practice, most nurses in this study were also
reported to have demonstrated good practice when it comes to
the routine flushing of EFT before and after medication
administration. Despite that, in situations where multiple
different medications are to be administered, only a few nurses
would flush between medications and administer them
separately all the time. These findings are congruent with a
previous study conducted in Malaysia [3], whereby more than
half of the nurses reportedly add the medications into the
enteral formula during administration, while unfortunately
administering multiple drugs at the same time. A small number
of nurses even claimed that they would flush the EFT with
enteral formula. Such practices are highly discouraged by
current guidelines due to the risks of drug-nutrient and drug-
drug interactions. [6]. Although adverse events were rarely
reported due to administering multiple medications
concurrently through EFT, it cannot be denied that drug-drug
interactions and disruption in drug absorption may occur,
leading to either adverse effects or poor treatment outcomes
[8]. Meanwhile, drug-nutrient interactions could potentially
contribute to tube clogging, hindering the delivery of
medications and ultimately leading to suboptimal treatment
[9,10]. Flushing of EFT with enteral formula also provides a
favourable environment for bacterial growth that may increase
the risk of infection [9,10]. Hence, good practice in EFT
medication administration is crucial in maintaining the patency
and hygiene of the EFT for its safe and effective use.
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Nurses in the intensive care practice have a higher tendency to
know that sustained-release formulations, cytotoxic
medications and Nystatin suspension should not be crushed or
served through EFT. This is possibly due to a more frequent
exposure to the handling of EFT in the intensive care setting; a
higher number of nurses in the intensive care practice reported
that they handle EFT all the time compared to those in general
care. [3,4].

In our study, the most preferred way of improving EFT
techniques by nurses would be through online educational
programs, possibly due to the convenience it offers, which can
especially be true during the pandemic period. On the other
hand, previous studies have demonstrated that education
programs given through evidence-based booklets and teaching
sessions have been successful in improving nurses’ knowledge
and practice [11-15]. Specifically, a study by Chen CJ et. al.
reported that after an educational program was carried out, the
ordinary drug delivery error rate fell significantly from 60.83%
to 2.42% [11].

The main limitation of this research is that it was a single-centre
study. Another limitation is that the assessment of nurses’
practice was solely based on a questionnaire, rather than by
direct observation. Our suggestion for future studies would be
to incorporate direct observation as part of the assessment,
besides also including an intervention such as the education on
EFT medication administration.

CONCLUSION

The knowledge gaps and inconsistencies in practices may
affect the delivery of medications through enteral feeding, and
may potentially compromise patient outcomes. Hence,
continuous educational programs should be carried out to
ensure that the practice of nurses related to enteral feeding is
safe, effective and up to date.
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