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Abstract 

Background Nutritional support is a vital intervention for critically ill patients. Despite the existence of several clinical 
practice guidelines focused on enteral nutrition of critically ill, there is still a gap between guideline recommendations 
and actual nutrition practices. The purpose of this study is to understand the role of the clinical pharmacist in identi-
fying the barriers to applying optimum enteral nutritional practices from the perspective of critical care providers. A 
descriptive cross-sectional design was utilized using self-administered questionnaire. A total of 90 critical care provid-
ers comprising of 3 categories: physicians (n = 30), clinical pharmacists (n = 30), and nurses (n = 30) were recruited. 
"The barriers to enteral feeding critically ill patients" questionnaire was used to explore the barriers that hinder them 
from optimal delivery of enteral nutrition.

Results Not enough dietitian coverage during holidays was the most important barrier facing the physicians. As for 
the clinical pharmacists, the most important barrier was waiting for the dietitian to assess the patient. Regarding the 
nurses, familiarity with nutrition guidelines was the most important barrier. There was a highly significant difference 
between physicians, clinical pharmacists, and nurses regarding subscales’ scores and overall scores of Barriers Ques-
tionnaire except for the resources and provider attitudes.

Conclusion Barriers to optimum enteral nutrition practices were explored with more attention on barriers regarding 
dietitian support and critical care providers’ attitudes. This article provides the basis for the creation of interventions 
intended to overcome these barriers and enhance enteral nutrition practices.
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Background
Care for critically ill patients is considered a 
standard of care; they are hypermetabolic and 
have  increased energy needs. For the critically ill, nutri-
tional support is a vital aspect of care, considered  his-
torically as a supportive care’s adjunct but more recently 
relocated as a therapeutic intervention [1–4].

Enteral nutrition (EN) is the most favored method 
of nutritional support for critically ill patients [5]. It 
improves clinical outcomes and reduces costs associated 
with treatment compared to parenteral nutrition [6].
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Providing that the nutritional support principles have 
been widely recognized and given significant priority to 
critically ill patients [4], and in spite of the fact that EN 
has been considered the basis standard for nutritional 
therapy in critically ill patients [7], where there are well 
recognized guidelines for the use of EN [8], yet there are 
still major global problems with insufficient enteral feed-
ing where observational studies have repeatedly shown 
substantial gap between guideline recommendations and 
real nutrition practice [9–11]. Therefore, EN often fails to 
provide the necessary energy supplies that contribute to 
malnutrition [9], where multiple studies have shown that 
more than 35% of Intensive care unit (ICU) patients are 
malnourished [12, 13] and underfeeding is common in 
the ICU with patients receiving an average of only 60% 
of the calories that they are prescribed which rises their 
risk of infection, delays wound healing [10, 14], leads to 
extended hospital stay and is associated with higher med-
ical costs [15].

Literature supports the need to recognize barriers that 
hinder the application of the optimum nutritional care 
practices, where understanding these barriers is crucial 
for critical care providers to improve nutritional support 
[16]. Consequently, protocols to overcome these barriers 
can be developed and implemented to optimize nutri-
tional support [17].

Ideally, a multidisciplinary team called Nutrition Sup-
port Team (NST) consisting of a physician, clinical phar-
macist, dietician, and nurse delivers EN to patients where 
they combine their efforts to optimize patients’ care [18]. 
Guidelines, such as those developed by the European 
Society of Parenteral and Enteral Nutrition (E.S.P.E.N.) 
emphasize the importance of cooperation between health 
care providers including physicians, clinical pharmacists, 
nurses, dietitians, and kitchen staff [19].

Clinical Pharmacists are cornerstone members of the 
NST and can potentially contribute to the care of EN 
receiving patients [20], by bringing their unique knowl-
edge of pharmacotherapeutic and pharmacokinetic 
principles to the field of nutritional support. Nutrition 
support clinical pharmacists offer a variety of valuable 
services related to EN, such as designing and implement-
ing of personalized nutrition care plans, providing direct 
patient care, monitoring the response of the patient to 
EN, enhance patients’ clinical outcomes and nutritional 
status, prevent and address EN-related problems, and 
achieve substantial cost savings [21, 22]. Therefore, EN 
offers a perfect chance for the clinical pharmacists to 
contribute as part of the NST in providing patients with 
safe and optimum nutrition care [23].

In view of the aforementioned trends, this study aimed 
at gaining a broad understanding of the role of the clini-
cal pharmacist in identifying the barriers leading to 

insufficient EN feeding in critically ill patients from the 
perspective of critical care providers so that subsequently 
interventions can be designated to overcome these barri-
ers and enhance nutritional care.

Methods
Study design
A descriptive cross-sectional study was conducted 
between January and June 2019 to identify critical care 
providers’ (i.e., physicians, clinical pharmacists, and 
nurses) barriers that impede them from applying opti-
mum EN practices using a self-administered question-
naire. Trial registration:  The trial was registered in 
ClinicalTrials.gov (NCT03698292).

Setting and participants
The study was conducted in the ICU of Al Kasr Al Ainy 
hospital, Cairo, Egypt. Full time or part time critical care 
providers who met the eligibility criteria for the study 
that included: (1) being a registered physician, clinical 
pharmacist, or nurse. (2) having experience of working 
at least 3  months in the ICU, and (3) providing direct 
patient care were enrolled in this study giving a total of 
90 participants. The study excluded critical care provid-
ers with administrative positions.

Instrument
Barriers to optimum enteral feeding practices have been 
assessed using "Barriers to Enterally Feeding Critically-ill 
Patients" Questionnaire. This barrier applies to obstruc-
tive factors experienced by critical care providers when 
supplying patients with adequate EN. The questionnaire 
consisted of 20 items with stable structure by Cahill, Day, 
Cook, and Heyland [24]. The questionnaire was cultur-
ally adapted and translated into Arabic language since it 
is the native language of the Egyptian health care pro-
viders. The questionnaire in Arabic version which has 
been uploaded on the Canadian critical care nutrition 
website (www. criti calca renut rition. com) was divided 
into 2 parts: Part A (Barriers to Delivery of Enteral Nutri-
tion) and Part B (Personal characteristics). Part A asked 
respondents to assess the significance of potential barri-
ers to supplying enteral nutrition to patients on a 7-point 
Likert scale of ’not at all’ to ’an extreme amount’. Part A 
has four subscales and 20 items, including delivery of 
enteral nutrition to the patient (7 items), Dietitian Sup-
port (4 items), ICU resources (2 items), as well as criti-
cal care provider attitudes and behavior (7 items). Scores 
of 0–6 were used to determine the barrier degree level in 
Likert 7-level grading method; 0 meaning no barrier, and 
6 meaning severe (seriously affecting EN supply). The 
questionnaire has favorable reliability and validity, where 
previous publications have shown that construct validity, 

http://www.criticalcarenutrition.com
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internal reliability and content of the instrument were 
suitable [16].

Ethical considerations
Before beginning the study, permission to use the ques-
tionnaire was obtained from the copyright holder. 
Informed consent was obtained from all subjects prior to 
participation in the study and participants were ensured 
that their responses were confidential.

The ethical approval for both the scientific and the ethi-
cal aspects to conduct the study was obtained from the 
committee of Ethics of Faculty of Pharmacy, Ain Shams 
University and the research ethics committee for experi-
mental and clinical studies at faculty of Pharmaceutical 
Sciences and Pharmaceutical Industries, Future Univer-
sity, New Cairo, Egypt. The study was registered in Clini-
calTrials.gov (NCT03698292).

Data collection
In this study, critical care providers who met the eligibil-
ity criteria and were willing to participate were included 
in the study. After reading the cover letter of the ques-
tionnaire and signifying an understanding of the purpose 
of the study, participants were invited to complete the 
questionnaire. The primary researcher was available to 
answer every question. They were given 10 min to answer 
the questionnaire, and then return it to the researcher.

Data management and analysis
The data collected have been revised, coded, tabulated, 
and added to a PC using Statistical package for Social 
Science ((IBM Corp. Released 2011. IBM SPSS Statistics 
for Windows, Version 20.0. Armonk, NY: IBM Corp). 
Data was presented and the appropriate analysis was per-
formed for each parameter according to the type of data 
obtained. For  descriptive  statistics,  with  the  Kolmogo-
rov–Smirnov test, data were checked for normality and 
expressed as mean (± standard deviation) for numerical 
parametric data and frequency and percentage for non-
numerical data. ANOVA test was used to assess the sta-
tistical significance of the difference between more than 
two study group means.

Sample size justification
Sample size was calculated using PASS program, setting 
the type-1 error (α) at 0.05 and confidence interval with 
a width equal to 0.15. Result from previous study that 
11.5% of health care workers reported that “No or not 
enough dietitian coverage during evenings, weekends 
and holidays” as a barrier for effective enteral nutrition 
practices. Based on this, the minimum required sample 
size was 70 nurses [25]. However, a larger sample size 

(90) was targeted to compensate for incomplete ques-
tionnaires and possible dropout rates.

Results
A total of 90 completed questionnaires were received (30 
physicians, 30 clinical pharmacists and 30 nurses).

Demographic characteristics of the participants
Table  1 showed the demographic characteristics of the 
studied participants of the three categories. There was 
no significant difference between the three categories 
regarding demographics.

Enteral feeding barrier score of ICU patients
The barriers questionnaire consisted of 20 barriers, 
divided into 4 subscales. As seen in Table  2, the over-
all mean scores were (65.13 ± 11.33), (71.83 ± 10) and 
(70.90 ± 8.55) for the physicians, clinical pharmacists, 
and nurses, respectively.

Delivery of enteral nutrition to the patient
Table 2 showed critical care providers’ responses towards 
the Barriers questionnaire items; for the delivery of 
enteral nutrition subscale, the sixth barrier showed the 
highest mean score for both the physicians’ and clinical 
pharmacists’ responses with mean scores of (4.27 ± 2.02) 
for the physicians and (4.5 ± 1.76) for the clinical pharma-
cists, while the fourth barrier had the lowest mean score 
in this subscale for the physicians (0.83 ± 0.9) and the 
second barrier was the lowest barrier as per the clinical 
pharmacists’ responses (0.9 ± 1.3). Whereas the nurses 
recorded the highest mean scores for the fourth barrier 

Table 1 Description of socio demographic characteristics 
among studied physicians, clinical pharmacists, and nurses

Physicians Clinical pharmacists Nurses

Age, N (%)

34 years or less 13 (43.3%) 23 (76.7%) 13 (43.3%)

35–49 13 (43.3%) 7 (23.3%) 16 (53.3%)

50–64 4 (13.3%) 0 (0%) 1 (3.3%)

Gender, N (%)

Male 14 (46.7%) 5 (16.7%) 13 (43.3%)

Female 16 (53.3%) 25 (83.3%) 17 (56.7%)

Experience years, N (%)

0–5 years 7 (23.3%) 24 (80%) 7 (23.3%)

6–10 years 14 (46.7%) 6 (20%) 10 (33.3%)

11–15 years 5 (16.7%) 0 (0%) 9 (30%)

 > 15 years 4 (13.3%) 0 (0%) 4 (13.3%)

Employment status, N (%)

Full-time 23 (76.7%) 22 (73.3%) 23 (76.7%)

Part-time 7 (23.3%) 8 (26.7%) 7 (23.3%)
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(4 ± 2.1) and the lowest for the first barrier in this sub-
scale (0.87 ± 1.14).

Dietitian support
The major barrier reported by both the physicians and 
nurses in this subscale was the third barrier with mean 
scores of (5.07 ± 1.31) and (5.8 ± 0.4) for both the physi-
cians and nurses, respectively. While the clinical pharma-
cists reported that the first barrier was the major barrier 
(5.38 ± 0.86). The lowest mean scores in this subscale 
were for the fourth barrier as reported by the physicians 
(4.23 ± 1.92) and clinical pharmacists (4.3 ± 1.5), while the 

nurses reported that the first barrier was the least impor-
tant one in this subscale (22.9 ± 1.83).

ICU resources
The 3 categories reported that the major barrier in this 
subscale was the second barrier with the highest mean 
scores of (4.5 ± 1.72), (4.3 ± 1.68) and (4.83 ± 1.68) for 
the physicians, clinical pharmacists, and nurses, respec-
tively. The lowest mean scores were for the first barrier 
(3.4 ± 1.7) for the physicians, (3.37 ± 1.97), the clinical 
pharmacists and for the nurses (1.53 ± 1.96).

Table 2 Description of critical care providers’ response as regard enteral nutrition to the Patient

Items of the Barriers to enteral feeding questionnaire Critical care providers

Physicians, 
mean, (S.D)

Clinical 
pharmacists, mean, 
(S.D)

Nurses, 
mean, 
(S.D)

A. Delivery of enteral Nutrition to the patient

1. Delay in physicians ordering the initiation of EN 1.67, (1.94) 3.83, (1.78) 0.87, (1.14)

2. Waiting for physician/radiology to read x-ray and confirm tube placement 1.33, (1.75) 0.90, (1.30) 3.3, (2.09)

3. Frequent displacement of feeding tube, requiring reinsertion 1.50, (1.33) 1.80, (1.37) 2.20, (1.54)

4. Delays in initiating motility agents in patients not tolerating enteral nutrition (i.e., high gastric 
residual volumes)

0.83, (0.91) 4.23, (1.87) 4, (2.1)

5. Delays and difficulties in obtaining small bowel access in patients not tolerating enteral nutrition 
(i.e., high gastric residual volumes)

2.03, (1.67) 1.70, (1.34) 1.93, (1.44)

6. In resuscitated, hemodynamically stable patients, other aspects of patient care still take priority 
over nutrition

4.27, (2.02) 4.50, (1.76) 3.73, (2.02)

7. Nutrition therapy not routinely discussed in patient care rounds 4.10, (1.56) 4.03, (2.22) 3.7, (1.62)

Total score of "Delivery of Enteral Nutrition" 15.73, (5.08) 21, (5.69) 19.73, (5.91)

B. Dietitian Support

1. Waiting for the dietitian to assess the patient 4.83, (1.44) 5.38, (0.86) 5.6, (0.97)

2. Dietitian not routinely present on weekday patient rounds 5.03, (1.3) 5.23, (1.28) 5.7, (0.65)

3. No or not enough dietitian coverage during evenings, weekends, and holidays 5.07, (1.31) 5.27, (1.28) 5.8, (0.41)

4. Not enough time dedicated to education and training on how to optimally feed patients 4.23, (1.92) 4.30, (1.51) 5.8, (0.41)

Total score of "Dietitian Support" 19.17, (4.64) 20, (3.87) 22.9, (1.83)

C. ICU Resources

1. Enteral formula not available on the unit 3.43, (1.7) 3.37, (1.97) 1.53, (1.96)

2. No or not enough feeding pumps on the unit 4.5, (1.72) 4.3, (1.68) 4.83, (1.68)

Total score of "ICU Resources" 7.93, (2.61) 7.67, (2.66) 6.37, (2.58)

D. Critical Care Providers’ attitudes and behavior

1. Non-ICU physicians (i.e., surgeons, gastroenterologists) requesting patients not be fed enterally 4.8, (1.47) 4.53, (1.59) 2.67, (2.17)

2. Nurses failing to progress feeds as per the feeding protocol 4.03, (1.35) 3.23, (1.74) 0.87, (0.94)

3. EN being held due to diarrhea 2.63, (1.54) 3.67, (1.71) 2.07, (1.62)

4. Fear of adverse events due to aggressively feeding patients 1.1, (1.47) 1.83, (1.84) 0.87, (1.22)

5. Feeding being held too far in advance of procedures or operating room visits 4.73, (1.64) 4.8, (1.56) 5.43, (1.14)

6. Lack of familiarity with current guidelines for nutrition in the ICU 3.7, (1.82) 1.03, (1.88) 5.93, (0.25)

7. General belief among ICU team that provision of adequate nutrition does not impact on patient 
outcome

1.3, (1.29) 4.07, (1.7) 4.07, (1.76)

Total score of "Critical Care Providers’ Attitudes" 22.3, (4.21) 23.17, (4.59) 21.9, (4.13)

Overall score 65.13, (11.33) 71.83, (10) 70.9, (8.55)
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Critical care providers’ attitudes
The first barrier in this subscale was the major bar-
rier reported by the physicians with mean score of 
(4.8 ± 1.47). The highest score barrier reported by the 
clinical pharmacists in this subscale was for the fifth bar-
rier (4.8 ± 1.56) and as for the nurses, the sixth barrier 
was the major barrier (5.93 ± 0.25). The least important 
barriers were the fourth barrier as per the physicians’ and 
nurses’ responses with mean scores of (1.1 ± 1.47) and 
(0.87 ± 1.2) respectively and the sixth barrier for the clini-
cal pharmacists (1.03 ± 1.8).

Other barriers
Some barriers were reported by the participants other 
than those in the Barriers questionnaire. Half of the phy-
sicians reported that not having enough nursing staff to 
deliver EN was an essential barrier. The majority of the 
clinical pharmacists (76.7%) reported that not knowing 

the caloric content of the feed was an important barrier 
and more than half of them (60%) reported another bar-
rier which was poor communication between ICU staff 
regarding nutrition which was also reported by (66.7%) of 
the nurses. Moreover, 60% of the nurses added that the 
poor quality of feed as well as poor storage conditions 
were other barriers to optimum EN delivery to critically 
ill patients.

By comparing between critical care providers regarding 
subscales’ scores and overall scores of Barriers Question-
naire, Table 3 showed that there was a highly significant 
difference between nurses, physicians and clinical phar-
macists regarding subscales’ scores and overall scores 
of Barriers questionnaire with the exception of ICU 
resources and critical care providers’ attitudes (Fig. 1).

Table 3 Comparison between nurses, Physician and clinical pharmacists as regard subscales’ scores and overall scores of Barriers 
Questionnaire

* ANOVA

Critical care providers P*

Physician Clinical pharmacist Nurse

Mean  ± SD Mean  ± SD Mean  ± SD

Delivery of Enteral Nutrition 
to the patient

15.73 5.08 21 5.69 19.73 5.91 0.001

Dietitian support 19.17 4.64 20 3.87 22.9 1.83 0.001

ICU resources 7.93 2.61 7.67 2.66 6.37 2.58 0.051

Critical care providers atti-
tudes and behavior attitudes

22.3 4.21 23.17 4.59 21.9 4.13 0.511

Overall score 65.13 11.33 71.83 10.03 70.9 8.55 0.023

Fig. 1 Description of critical care providers’ response as regard enteral nutrition to the patient
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Discussion
Understanding EN barriers is necessary for improving 
critical care providers’ practices and achieving optimal 
EN. Since barriers to EN are multifactorial, it is of great 
importance to identify specific barriers [25].

Unfortunately, clinical pharmacists have been provided 
fewer coverage relative to other health care providers 
such as dietitians, nurses, and physicians in most of the 
published research on attitude and knowledge concern-
ing nutritional care support [26–28]. To the best of our 
knowledge, this is the first study of clinical pharmacists’ 
attitude towards nutrition and the barriers they face in 
feeding patients who are critically ill.

This study evaluated the critical  care  providers  ’  per-
ceived EN barriers. In Delivery of EN to the patient sub-
scale, both physicians and clinical pharmacists responded 
giving the highest mean score for "In resuscitated patient, 
other aspects take priority over nutrition" barrier, and 
came as the second barrier of importance in this sub-
scale as per the nurses’ responses which came in agree-
ment with the results of another survey where the same 
barrier was reported as the highest barrier for enterally 
fed critically ill adult patients from the point of view of 
nurses [25] and also similar to the results of the study of 
Darawad et al. [29]. This reflects the complicated respon-
sibilities of the ICU environment, inadequate staffing, 
and high workload, where compared to other tasks, 
patient feeding becomes a secondary priority. Having 
negative perceptions of the importance of enteral feed-
ing and the low priority of this care leads to predisposing 
critically ill patients to malnutrition. As nutritional sup-
port in critical care units is viewed as a low priority, the 
provision of nutritional guidelines and protocols should 
therefore be mandatory [29]. Also, in this subscale nurses 
reported that the most important barrier was delay in ini-
tiating and giving motility agents and this came in agree-
ment with Cahill et  al. where nurses reported that this 
item was one of the most important barriers [25].

The highest mean scores in this study were for the "Die-
titian Support" as well as "Critical Care providers’ atti-
tudes" for the three categories of critical care providers, 
where "Dietitian Support" subscale’s overall mean scored 
the highest from the nurses’ perspective, this result was 
consistent with the literature in which "Dietitian Support" 
and "the Delivery of Enteral nutrition" scored the highest 
on barriers’ subscales [25]. In this subscale, unavailabil-
ity of dietitians in holidays or waiting for the dietitian to 
assess the patients were important barriers as reported 
by the respondents. Cahil et al. [25] previously reported 
this variable as one of their study’s 10 most common 
variables. Although nutritional support is a collaborative 
task, and the availability of dietitians is crucial for pro-
viding safe and effective nutritional care practices [30]. 

However, Dietitians do not seem to have devoted enough 
time to discuss the concerns of individualized patients’ 
problems even if they were available in ICU.

In the ICU resources subscale, the unavailability of 
pumps was the major barrier facing the critical care pro-
viders. The use of enteral feeding pumps is now a stand-
ard procedure for patients who need assistance meeting 
nutritional requirements and is now known to be the 
most effective means of providing enteral feeding across 
all patient groups and care settings [31], their unavailabil-
ity hinders patients’ optimal supply of EN [32].

Regarding the "Critical Care Providers’ attitudes" sub-
scale, EN interruptions either due to non-ICU physicians 
requesting to stop EN or holding of EN prior procedures 
were the two major barriers as reported by the physicians 
and the clinical pharmacists, respectively. For critically ill 
patients, EN is usually delayed until acute medical issues 
are stabilized; for days, it is often not started or restarted 
[33]. Similarly, EN was disrupted in critically ill patients 
in several studies [34, 35]. Additionally, some studies 
have resulted in patients receiving just 50% to 76% of the 
energy needed in the studies [33, 35, 36]. Most feeding 
interruptions occur because of bedside and operating 
rooms’ procedures and tests. McClave et  al. reported 
that procedures have resulted in the longest cessation of 
enteral nutrition, accounting for 35% of the interruption 
time [37].

Also, in the critical care providers’ attitudes subscale, 
unfamiliarity of the nutrition guidelines was reported as 
the most important barrier as perceived by nurses. Sev-
eral studies have indicated that although nutrition is a 
significant concern in hospitals, little attention has been 
paid to the way nurses administer enteral feeding [2, 38]. 
There are wide variations in nutritional support manage-
ment that may be related to knowledge gaps or to a lack 
of knowledge of the recent nutritional guidelines [39]. 
Therefore, approaches to increased awareness among 
all ICU team members of the evidence that supports 
guideline recommendations for better outcomes as lack 
of knowledge of guidelines may affect practice [40]. Fur-
thermore, participants have also reported no education 
or training on nutrition as an important barrier where 
minority of them confides that they are receiving nutri-
tion therapy training at their hospital. In fact, there are 
numerous methods to challenge these issues. Primarily, 
by introducing well-developed advanced nutritional care 
curricula at both the undergraduate and the postgradu-
ate level to enhance the nutritional science and improve 
clinical practice. In addition to all of that, these problems 
can be solved by introducing a continuous clinical train-
ing program specifically on nutrition support, which can 
ensure that critical care providers are up to date with 
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current knowledge and the latest nutrition guidelines [41, 
42].

Concerning the barriers reported by the provid-
ers other than those mentioned in the questionnaire; 
poor Communication between ICU staff was reported 
by nurses as one of the important barriers that hinders 
implementation of optimal nutrition therapy. These 
results came in agreement with another study that 
stated that lack of communication between the ICU 
members led to delays in EN initiation and progress 
[29]. Another barrier reported by physicians was "insuf-
ficient nursing to deliver nutrition" which was similar 
to the results reported by another study [25] where it 
was the highest score barrier.

By identifying the important barriers to apply-
ing optimal enteral feeding practices in critically ill 
patients, clinical pharmacists have demonstrated their 
beneficial role in NST, the next step is to link or cus-
tomize interventions to avoid these barriers.

Conclusion
In this study, many significant barriers to the adequate 
delivery of EN to critically ill patients have been high-
lighted by the clinical pharmacist, providing a better 
understanding of the modifiable challenges facing criti-
cal care providers when delivering optimal EN to criti-
cally ill patients and pointing out some of the factors 
that contribute to the observed gap between recom-
mendations of nutrition guidelines and real practice. 
Overcoming these defined barriers may be a successful 
strategy to enhance the practice of nutrition and close 
the gap between guidelines and real practice. More 
clinical studies are required to determine the barriers 
to enteral feeding in different populations and the opti-
mal protocols to overcome these barriers.

Abbreviations
EN  Enteral nutrition
ICU  Intensive care unit
NST  Nutrition support team
ESPEN  European society of enteral and parenteral nutrition

Acknowledgements
We thank all physicians, clinical pharmacists, and nurses at the Intensive care 
unit of Al Kasr Al Ainy hospital for their kind support to participate in this 
study.

Author contributions
EE—collected data, analyzed data, wrote manuscript. MH—performed power 
calculations, participated in the design of the study, critical revision of the 
manuscript. ED—participated in the design of the study, critical revision of the 
manuscript. AB—critical revision of the manuscript. NS—participated in the 
design of the study, critical revision of the manuscript. RA—critical revision 
of the manuscript. All the co-authors had access to the study data, they had 
reviewed and approved the final manuscript. All authors read and approved 
the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was done in accordance with the ethical guidelines of 
the 1975 Helsinki Declaration. The ethical approval for both the scientific and 
the ethical aspects to conduct the study was obtained before initiation of the 
study from the committee of Ethics of Faculty of Pharmacy, Ain Shams Univer-
sity (serial number of protocol: Ph.D. No.54) and the research ethics committee 
for experimental and clinical studies at faculty of Pharmaceutical Sciences 
and Pharmaceutical Industries, Future University, Cairo, Egypt. The study was 
registered in ClinicalTrials.gov (NCT03698292).

Consent for publication
The authors declare no conflict of interest.

Competing interests
The authors declare that they have no competing interests.

Received: 11 February 2023   Accepted: 25 June 2023

References
 1. Fideles GM, De Alcantara-Neto JM, Peixoto Junior AA, De Souza-Neto 

PJ, Tonete TL, Da Silva JE (2015) Pharmacist recommendations in an 
intensive care unit: three-year clinical activities. Rev Bras Ter Intensiva 
27:149–154. https:// doi. org/ 10. 5935/ 0103- 507X. 20150 026

 2. Mula C (2014) Nurses’ competency and challenges in enteral feeding in 
the intensive care unit (ICU) and high dependency units (HDU) of a refer-
ral hospital. Malawi Malawi Med J 26:55–59

 3. O’Leary-Kelley C, Bawel-Brinkley K (2017) Nutrition support protocols: 
enhancing delivery of enteral nutrition. Crit Care Nurse 37:e15–e23. 
https:// doi. org/ 10. 1111/ nicc. 12107

 4. Jarden RJ, Sutton LJ (2015) A practice change initiative to improve the 
provision of enteral nutrition to intensive care patients. Nurs Crit Care 
20:242–255. https:// doi. org/ 10. 4037/ ccn20 17650

 5. Elmokadem EM, El Borolossy RM, Bassiouny AM, Hanna MG, Darweesh 
EAG, Sabri NA (2021) The efficacy and safety of itopride in feeding intoler-
ance of critically ill patients receiving enteral nutrition: a randomized, 
double-blind study. BMC Gastroenterol 21:126. https:// doi. org/ 10. 4037/ 
3544- 3553

 6. Peng J, Cai J, Niu ZX, Chen LQ (2016) Early enteral nutrition compared 
with parenteral nutrition for esophageal cancer patients after esophagec-
tomy : a meta-analysis. Dis Esophagus 29:333–341. https:// doi. org/ 10. 
1111/ dote. 12337

 7. O’Leary-Kelley CM, Puntillo KA, Barr J, Stotts N, Douglas MK (2005) Nutri-
tional adequacy in patients receiving mechanical ventilation who are fed 
enterally. Am J Crit Care 14:222–231. https:// doi. org/ 10. 4037/ ajcc2 005. 
14.3. 222

 8. Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC, Casaer MP (2019) 
ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr 
38:48–79. https:// doi. org/ 10. 1016/j. clnu. 2018. 08. 037

 9. Heyland DK, Dhaliwal R, Wang M, Day AG (2014) The prevalence of iatro-
genic underfeeding in the nutritionally “at-risk” critically ill patient: Results 
of an international, multicenter, prospective study. Clin Nutr 34:659–666. 
https:// doi. org/ 10. 1016/j. clnu. 2014. 07. 008

 10. Cahill NE, Dhaliwal R, Day AG, Jiang X, Heyland DK (2010) Nutrition 
therapy in the critical care setting: what is “best achievable” practice? An 
international multicenter observational study. Crit Care Med 38:395–401. 
https:// doi. org/ 10. 1097/ CCM. 0b013 e3181 c0263d

https://doi.org/10.5935/0103-507X.20150026
https://doi.org/10.1111/nicc.12107
https://doi.org/10.4037/ccn2017650
https://doi.org/10.4037/3544-3553
https://doi.org/10.4037/3544-3553
https://doi.org/10.1111/dote.12337
https://doi.org/10.1111/dote.12337
https://doi.org/10.4037/ajcc2005.14.3.222
https://doi.org/10.4037/ajcc2005.14.3.222
https://doi.org/10.1016/j.clnu.2018.08.037
https://doi.org/10.1016/j.clnu.2014.07.008
https://doi.org/10.1097/CCM.0b013e3181c0263d


Page 8 of 8Elmokadem et al. Future Journal of Pharmaceutical Sciences            (2023) 9:56 

 11. Cahill NE, Murch L, Cook D, Heyland DK (2014) Implementing a multifac-
eted tailored intervention to improve nutrition adequacy in critically ill 
patients: results of a multicenter feasibility study. Crit Care 1:R96. https:// 
doi. org/ 10. 1186/ cc138 67

 12. Powers J, Samaan K (2014) Malnutrition in the ICU patient population. Crit 
Care Nurs Clin North Am 26:227–242. https:// doi. org/ 10. 1016/j. ccell. 2014. 
01. 003

 13. Seron-Arbeloa C, Zamora-Elson M, Labarta-Monzon L, Mallor-Bonet T 
(2013) Enteral nutrition in critical care. J Clin Med Res 5:1–11. https:// doi. 
org/ 10. 4021/ jocmr 1210w

 14. Kim H, Stotts NA, Froelicher ES, Engler MM, Porter C (2012) Why patients 
in critical care do not receive adequate enteral nutrition? A review of the 
literature. J Crit Care 27:702–713. https:// doi. org/ 10. 1016/j. jcrc. 2012. 07. 
019

 15. Wei X, Day AG, Ouellette-Kuntz H, Heyland DK (2015) The association 
between nutritional adequacy and long-term outcomes in critically 
Ill patients requiring prolonged mechanical ventilation: a multicenter 
cohort study. Crit Care Med 43:1569–1579. https:// doi. org/ 10. 1097/ CCM. 
00000 00000 001000

 16. Cahill NE, Murch L, Wang M, Day AG, Cook D, Heyland DK (2016) The 
validation of a questionnaire to assess barriers to enteral feeding in criti-
cally ill patients: a multicenter international survey. BMC Health Serv Res 
14:197. https:// doi. org/ 10. 1186/ 1472- 6963- 14- 197

 17. Heyland DK, Dhaliwal R, Cahill NE, Carli F, Flum D, Ko C (2013) Driving 
perioperative nutrition quality improvement processes forward! JPEN J 
Parenter Enteral Nutr 37:83S-98S. https:// doi. org/ 10. 1177/ 01486 07113 
496822

 18. Lane C, Wedlake LJ, Dougherty L, Shaw C (2014) Attitudes towards and 
knowledge of nutrition support amongst health care professionals on 
London intensive care units. J Hum Nutr Diet 2:339–351. https:// doi. org/ 
10. 1111/ jhn. 12152

 19. Zargarzadeh AH, Jacob S, Klotz RS, Khasawneh FT (2011) Clinical 
pharmacists and basic scientists: do patients and physicians need this 
collaboration? Int J Clin Pharm 33:886–894. https:// doi. org/ 10. 1007/ 
s11096- 011- 9562-6

 20. Rollins C, Durfee SM, Holcombe BJ, Kochevar M, Nyffeler MS, Mirtallo J 
(2008) Standards of practice for nutrition support pharmacists. Nutr Clin 
Pract 23:189–194. https:// doi. org/ 10. 1177/ 08845 33608 316164

 21. Tucker A, Ybarra J, Bingham A, Blackmer A, Curtis C, Mattox T (2015) 
American society for parenteral and enteral nutrition (a.s.p.e.N.) standards 
of practice for nutrition support pharmacists. Nutr Clin Pract 30:139–146. 
https:// doi. org/ 10. 1177/ 08845 33614 550318

 22. Giancarelli A, Davanos E (2015) Evaluation of nutrition support pharma-
cist interventions. JPEN J Parenter Enteral Nutr 39:476–481. https:// doi. 
org/ 10. 1177/ 01486 07114 551025

 23. Elmokadem EM, Sabri NA, Roshdy TA, Hasanin AM (2015) Clinical out-
come study of critically ill septic patients given taurine supplemented 
enteral nutrition. Int J Pharm Sci Res 6:3544. https:// doi. org/ 10. 1186/ 
s12876- 021- 01712-w

 24. Heyland DK, Cahill NE, Day AG, Cook D (2013) Development and 
psychometric properties of a questionnaire to assess barriers to feed-
ing critically ill patients. Implement Sci 8:140. https:// doi. org/ 10. 1186/ 
1748- 5908-8- 140

 25. Cahill NE, Murch L, Cook D, Heyland DK (2012) Barriers to feeding criti-
cally ill patients: a multicenter survey of critical care nurses. J Crit Care 
27:727–734. https:// doi. org/ 10. 1016/j. jcrc. 2012. 07. 006

 26. Karim SA, Ibrahim B, Tangiisuran B, Davies JG (2015) What do healthcare 
providers know about nutrition support? A survey of the knowledge, 
attitudes, and practice of pharmacists and doctors toward nutrition sup-
port in Malaysia. JPEN J Parenter Enteral Nutr 39:482–488. https:// doi. org/ 
10. 1177/ 01486 07114 525209

 27. Awad S, Herrod PJ, Forbes E, Lobo DN (2010) Knowledge and attitudes of 
surgical trainees towards nutritional support: food for thought. Clin Nutr 
29:243–248. https:// doi. org/ 10. 1016/j. clnu. 2009. 08. 016

 28. Vetter ML, Herring SJ, Sood M, Shah NR, Kalet AL (2008) What do resident 
physicians know about nutrition? An evaluation of attitudes, self-per-
ceived proficiency and knowledge. J Am Coll Nutr 27:287–298. https:// 
doi. org/ 10. 1080/ 07315 724. 2008. 10719 702

 29. Terblanche E (2019) The role of dietitians in critical care. J Intensive Care 
Soc 20:255–257. https:// doi. org/ 10. 1177/ 17511 43718 774715

 30. Tepaske R, Binnekade JM, Goedhart PT, Schultz MJ, Vroom MB, Mathus-
Vliegen EM (2006) Clinically relevant differences in accuracy of enteral 
nutrition feeding pump systems. JPEN J Parenter Enteral Nutr 30:339–343. 
https:// doi. org/ 10. 1177/ 01486 07106 03000 4339

 31. White H, King L (2014) Enteral feeding pumps: efficacy, safety, and patient 
acceptability. Med Devices 7:291–298. https:// doi. org/ 10. 2147/ MDER. 
S50050

 32. Rice TW, Swope T, Bozeman S, Wheeler AP (2005) Variation in enteral 
nutrition delivery in mechanically ventilated patients. Nutrition 21:786–
792. https:// doi. org/ 10. 1016/j. nut. 2004. 11. 014

 33. O’Meara D, Mireles-Cabodevila E, Frame F, Hummell AC, Hammel J, Dweik 
RA (2008) Evaluation of delivery of enteral nutrition in critically ill patients 
receiving mechanical ventilation. Am J Crit Care 17:53–61. https:// doi. 
org/ 10. 4037/ ajcc2 008. 17.1. 53

 34. Elpern EH, Stutz L, Peterson S, Gurka DP, Skipper A (2004) Outcomes 
associated with enteral tube feedings in a medical intensive care unit. 
Am J Crit Care 13:221–227. https:// doi. org/ 10. 4037/ ajcc2 004. 13.3. 221

 35. Kim H, Shin JA, Shin JY, Cho OM (2010) Adequacy of nutritional sup-
port and reasons for underfeeding in neurosurgical intensive care unit 
patients. Asian Nurs Res 4:102–110. https:// doi. org/ 10. 1016/ S1976- 
1317(10) 60010-2

 36. Darawad MW, Alfasfos N, Zaki I, Alnajar M, Hammad S, Samarkandi OA 
(2018) ICU Nurses’ Perceived Barriers to Effective Enteral Nutrition Prac-
tices: A Multicenter Survey Study. Open Nurs J 12:67–75. https:// doi. org/ 
10. 2174/ 18744 34601 81201 0067

 37. McClave SA, Sexton LK, Spain DA, Adams JL, Owens NA, Sullins MB 
(1999) Enteral tube feeding in the intensive care unit: factors impeding 
adequate delivery. Crit Care Med 27:1252–1256. https:// doi. org/ 10. 1097/ 
00003 246- 19990 7000- 00003

 38. Persenius MW, Hall-Lord ML, Wilde-Larsson B (2009) Grasping the 
nutritional situation: a grounded theory study of patients’ experiences in 
intensive care. Nurs Crit Care 14:166–174. https:// doi. org/ 10. 1111/j. 1478- 
5153. 2009. 00331.x

 39. Kenny DJ, Goodman P (2010) Care of the patient with enteral tube feed-
ing: an evidence-based practice protocol. Nurs Res 59:22–31. https:// doi. 
org/ 10. 1097/ NNR. 0b013 e3181 c3bfe9

 40. McClave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR, Braunsch-
weig C (2016) Guidelines for the Provision and Assessment of Nutrition 
Support Therapy in the Adult Critically Ill Patient: Society of Critical Care 
Medicine (SCCM) and American Society for Parenteral and Enteral Nutri-
tion (A.S.P.E.N.). JPEN J Parenter Enteral Nutr 40:159–211. https:// doi. org/ 
10. 1177/ 01486 07115 621863

 41. Abou El Fadl DK, Aly YAF, Darweesh EAG, Sabri NA, Ahmed MA (2023) 
Assessment of neonatal intensive care unit compliance with standard 
precautions of infection control and identification of enabling factors. 
Future J Pharm Sci 9:1–13. https:// doi. org/ 10. 1186/ s43094- 022- 00456-y

 42. Kris-Etherton PM, Akabas SR, Bales CW, Bistrian B, Braun L, Edwards MS 
(2014) The need to advance nutrition education in the training of health 
care professionals and recommended research to evaluate implementa-
tion and effectiveness. Am J Clin Nutr 99:1153S-S1166. https:// doi. org/ 10. 
3945/ ajcn. 113. 073502

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1186/cc13867
https://doi.org/10.1186/cc13867
https://doi.org/10.1016/j.ccell.2014.01.003
https://doi.org/10.1016/j.ccell.2014.01.003
https://doi.org/10.4021/jocmr1210w
https://doi.org/10.4021/jocmr1210w
https://doi.org/10.1016/j.jcrc.2012.07.019
https://doi.org/10.1016/j.jcrc.2012.07.019
https://doi.org/10.1097/CCM.0000000000001000
https://doi.org/10.1097/CCM.0000000000001000
https://doi.org/10.1186/1472-6963-14-197
https://doi.org/10.1177/0148607113496822
https://doi.org/10.1177/0148607113496822
https://doi.org/10.1111/jhn.12152
https://doi.org/10.1111/jhn.12152
https://doi.org/10.1007/s11096-011-9562-6
https://doi.org/10.1007/s11096-011-9562-6
https://doi.org/10.1177/0884533608316164
https://doi.org/10.1177/0884533614550318
https://doi.org/10.1177/0148607114551025
https://doi.org/10.1177/0148607114551025
https://doi.org/10.1186/s12876-021-01712-w
https://doi.org/10.1186/s12876-021-01712-w
https://doi.org/10.1186/1748-5908-8-140
https://doi.org/10.1186/1748-5908-8-140
https://doi.org/10.1016/j.jcrc.2012.07.006
https://doi.org/10.1177/0148607114525209
https://doi.org/10.1177/0148607114525209
https://doi.org/10.1016/j.clnu.2009.08.016
https://doi.org/10.1080/07315724.2008.10719702
https://doi.org/10.1080/07315724.2008.10719702
https://doi.org/10.1177/1751143718774715
https://doi.org/10.1177/0148607106030004339
https://doi.org/10.2147/MDER.S50050
https://doi.org/10.2147/MDER.S50050
https://doi.org/10.1016/j.nut.2004.11.014
https://doi.org/10.4037/ajcc2008.17.1.53
https://doi.org/10.4037/ajcc2008.17.1.53
https://doi.org/10.4037/ajcc2004.13.3.221
https://doi.org/10.1016/S1976-1317(10)60010-2
https://doi.org/10.1016/S1976-1317(10)60010-2
https://doi.org/10.2174/1874434601812010067
https://doi.org/10.2174/1874434601812010067
https://doi.org/10.1097/00003246-199907000-00003
https://doi.org/10.1097/00003246-199907000-00003
https://doi.org/10.1111/j.1478-5153.2009.00331.x
https://doi.org/10.1111/j.1478-5153.2009.00331.x
https://doi.org/10.1097/NNR.0b013e3181c3bfe9
https://doi.org/10.1097/NNR.0b013e3181c3bfe9
https://doi.org/10.1177/0148607115621863
https://doi.org/10.1177/0148607115621863
https://doi.org/10.1186/s43094-022-00456-y
https://doi.org/10.3945/ajcn.113.073502
https://doi.org/10.3945/ajcn.113.073502

	Assessment of barriers to optimum enteral nutrition practices as perceived by critical care providers
	Abstract 
	Background 
	Results 
	Conclusion 

	Background
	Methods
	Study design
	Setting and participants
	Instrument
	Ethical considerations
	Data collection
	Data management and analysis
	Sample size justification

	Results
	Demographic characteristics of the participants
	Enteral feeding barrier score of ICU patients
	Delivery of enteral nutrition to the patient
	Dietitian support
	ICU resources
	Critical care providers’ attitudes
	Other barriers

	Discussion
	Conclusion
	Acknowledgements
	References


