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Background: Patients hospitalized in intensive care units are susceptible to chronic malnutrition
from changes in protein and energy metabolism in response to trauma. Therefore, nutritional sup-
port, especially enteral nutrition, is one of the most important treatment measures for these pa-
tients. However, there are several barriers in the hospitals in treating patients with enteral nutri-
tion. This study was performed to compare the perceptions of care providers (physicians and nurs-
es) on the barriers to enteral nutrition in intensive care units.

Methods: This was a cross-sectional descriptive and analytic study. This study included 263 nurses
and 104 physicians in the intensive care units of Kerman University of Medical sciences, in south
east of Iran. A questionnaire of enteral nutrition barriers in intensive care units was used. IBM
SPSS ver. 19 was used to analyze data.

Results: There was a significant difference between the two groups in the three subscales of in-
tensive care units (P=0.034), dietician support (P<0.001) and critical care provider attitudes and
behavior (P=0.031). There was also a significant difference between having completed educational
courses and the score of enteral nutrition barriers in the two groups (P<0.05); the people who re-
ceived an educational course had a better perception of enteral nutrition barriers.

Conclusions: Physicians and nurses agreed with the perception of enteral nutrition barriers, but
there was a difference in their perception on some barriers. Strategies such as in-service training
and increasing the knowledge and skills of physicians and nurses can reduce these differences.
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INTRODUCTION

Nutrition plays an important role in patients with a chronic and acute condition, but some
of these patients cannot feed themselves because of metabolic stress and/or being in an
unconscious state. Without proper nutritional support, these patients are at serious risk for
malnutrition [1-3]. Impaired immune function, increased risk of sepsis, and weakening of
respiratory muscles are some of the outcomes of malnutrition that can result in extended use
of a mechanical ventilation machine [4]. Enteral nutrition involves administering nutrients by
nasogastric, oral-gastric, or percutaneous tubes into the duodenum or jejunum and is a suit-
able strategy for patients hospitalized in intensive care units [5-9]. Enteral nutrition should
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be the first and foremost nutrition therapy in patients whose
gastrointestinal tract is functioning well. Despite the impor-
tance of enteral nutrition in intensive care units, this method is
associated with some obstacles [8].

Several types of factors prevent the implementation of
recommended guidelines in clinical practice, such as those
related to individuals, social issues, and organizations [10].
Understanding these barriers helps to identify the gap be-
tween recommended guidelines and practices and enables the
development of strategies to overcome these barriers [11,12].
The researchers reported that patients receive on average less
than 60% of their prescribed calories and protein [13].

A literature review on enteral nutrition revealed the gap
between the recommendations of evidence-based guidelines
and what is achieved in intensive care units [11,12,14,15]. A
qualitative analysis, using interviews with nutritionists, phy-
sicians, and nurses, identified several barriers to adequate
nutrition in the intensive care units, such as guidelines, imple-
mentation process, institutional factors, individual provider
behavior, and patient clinical conditions [16]. In another study,
the most important barriers included an insufficient supply
of feeding pumps, insufficient enteral formula in the unit, and
difficulties in obtaining small bowel access in patients that do
not tolerate enteral nutrition [11]. Views and attitudes of med-
ical and nursing practitioners in Australia on the barriers to
nutrition intervention in intensive care units showed that there
are competing priorities when caring for patients, and the im-
plementation of nutrition therapy is influenced by the practi-
tioner roles and expectations [15]. A study in England reported
that only half of the patients under intensive care received the
necessary nutrients. Some reasons for this included a delay in
the start and prescription of enteral nutrition, disconnection of
nutrition due to surgical and diagnostic procedures, gastroin-
testinal intolerance, and no standard protocol of enteral nutri-
tion for nurses [14].

Barriers can vary based on the different sites, local context,
and available facilitators in hospitals [17]. This indicates that
the effect of each barrier differs according to profession, sup-
porting the need to better understand the barriers faced by
each profession and how the barriers differ according to the
context [7,10]. In addition, some barriers may be common
across intensive care units, but the frequency and magnitude
of these barriers may differ due to the unique elements of the
local context and available facilitators. Therefore, critical care
providers have to be aware of enteral nutrition barriers [13].
This study aimed to compare the views of nurses and physi-
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KEY MESSAGES

= By identifying the barriers to enteral nutrition in patients
admitted to intensive care units, it is possible to plan, im-
plement and prevent complications in these patients.

= Awareness of the treatment team'’s perspective can in-
crease optimal nutritional care of the intensive care pa-
tients.

= Reducing the difference between the perceptions of phy-
sicians and nurses plays an important role in removing
enteral nutrition barriers and providing appropriate en-
teral nutrition in intensive units.

cians on enteral nutrition barriers in the intensive care units of

hospitals Kerman University of Medical sciences.

MATERIALS AND METHODS

Ethical Statement
This study was approved by the Ethics and Research Commit-

tee of Kerman University of Medical Sciences (No. IR.Kmu.
REC. 1396, 1665), After obtaining the necessary permits, the
researcher referred to the study setting at different shift works
and coordinated with participants for the study. After speci-
fying eligible participants, sufficient information about study
aims, their importance, and confidentiality was provided for
participants. The researcher tried not to refer during rush
hours and visiting hours in the department to prevent any
interference in patients’ treatment process and also to ensure
that all participants were mentally ready and had enough time
to answer the questionnaire. The questionnaires were given to
the participants and then delivered after completion.

Study Design and Setting

This descriptive-analytical cross-sectional study was conduct-
ed on intensive care units of teaching hospitals affiliated to
Kerman University of Medical Sciences University of Medical
Sciences. These centers are among the largest ones in in south
east of Iran. This study lasted from May to July 2020.

Sample Size and Sampling

The study population consisted of 110 physicians and 270
nurses working in intensive care units in 2020. The inclusion
criteria for nurses included a B.S or higher degree, while the
inclusion criteria for physicians included a specialty or higher
degree. Overall, 104 physicians and 263 nurses participated in
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the study, and the response rate was 94.5% for physicians and
97.4% for nurses.

Instrument

A demographic information form and questionnaire on the
barriers to delivery of enteral nutrition were used. The form
collected demographic and background information including
age, sex, marital status, work experience, and work experience
in an intensive care unit.

The barriers to the delivery of enteral nutrition question-
naire developed by Cahill et al. [18] in the U.S. consisted of 26
items and five dimensions. The five dimensions are as follows.
(1) “Guideline recommendations and implementation strat-
egies” includes: I am not familiar with our current guidelines
for nutrition in the intensive care unit, current scientific evi-
dence supporting some nutrition interventions is inadequate
to inform practice, the language of the recommendations of
the current guidelines for nutrition are not easy to understand,
the current guidelines for nutrition are not readily accessible
when I want to refer to them, no feeding protocol in place
to guide the initiation and progression of enteral nutrition,
and current feeding protocol is outdated. (2) “Intensive care
unit resources” includes: not enough nursing staff to deliver
adequate nutrition, enteral formula not available on the unit,
and no or not enough feeding pumps on the unit. (3) “Dieti-
cian support” includes: waiting for the dietitian to assess the
patient, dietitian not routinely present on weekday patient
rounds, no or not enough dietitian coverage during evenings,
weekends and holidays, and not enough time dedicated to
education and training on how to optimally feed patients. (4)
“Delivery of enteral nutrition” includes: delay in physicians or-
dering the initiation of enteral nutrition, waiting for physician/
radiology to read x-ray and confirm tube placement, frequent
displacement of feeding tube, requiring reinsertion, delays
in initiating motility agents in patients not tolerating enteral
nutrition (i.e. high gastric residual volumes), delays and diffi-
culties in obtaining small bowel access in patients not toler-
ating enteral nutrition (i.e. high gastric residual volumes), in
resuscitated, hemodynamically stable patients, other aspects
of patient care still take priority over, and nutrition therapy not
routinely discussed on patient care rounds. (5) “Critical care
provider attitudes and behavior” includes: non-intensive care
unit physicians (i.e. surgeons, gastroenterologists) requesting
patients not be fed enterally, nurses failing to progress feeds as
per the feeding protocol, feeds being held due to diarrhea, fear
of adverse events due to aggressively feeding patients, feeding
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being held too far in advance of procedures or operating room
visits, and general belief among intensive care unit team that
provision of adequate nutrition does not impact on patient
outcome. The 5-point Likert scale was used and included the
following: not at all important (score=1), somewhat unimport-
ant (score=2), neither important nor unimportant (score=3),
somewhat important (score=4), and very important (score=5).
The minimum and maximum scores were 26 and 130, respec-
tively. The content validity index was determined (0.92) and
the Cronbach'’s alpha coefficient was calculated to be 0.81.

Data Analysis
Data were analyzed using IBM SPSS ver. 20 (IBM Corp., Ar-

monk, NY, USA). Descriptive statistics such as frequency, per-
centage, mean, standard deviation, and inferential statistics
such as independent t-test and analysis of variance were used
in this study. Kolmogorov-Smirnov test was used to investigate
the normal data distribution in each of the measurements. The

significance level was set at 0.05.

RESULTS

In the overall participant group (263 nurses and 104 physi-
cians), most nurses were female (87.5%) and most physicians
were male (88.5%, P=0.001). Most nurses were 31-40 years old
(41.4%), and most physicians were 41-50 years old (69.2%)
(P=0.001). The majority of participants among both nurses
(76.6%) and physicians (99%) were married (P=0.001). The
clinical work experience of both nurses (33.7%) and physicians
(36.9%) was 6-10 years (P=0.67). Most nurses had 1-5 years of
work experience in intensive care units (49.6%), while most
physicians had 6-10 years in these units (35.6%) (P=0.001).
Most physicians passed an educational course on the nutrition
of patients (84.6%), while the majority of nurses had not re-
ceived such a course (70.0%) (P=0.001) (Table 1).

From the perspective of physicians, the barriers to enteral
nutrition were dietician support, resources, guideline recom-
mendations, implementation strategies, delivery of enteral
nutrition to the patient, and critical care provider attitudes and
behavior. From the perspective of nurses, guideline recom-
mendations and implementation strategies, dietician support,
resources, delivery of enteral nutrition to the patient, and
critical care provider attitudes and behavior were the barriers
to enteral nutrition. Although the mean total score of enteral
nutrition barriers from the perspective of nurses was less than
that of physicians, the difference was not statistically signifi-
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Table 1. Comparison of the demographic characteristics of physicians and nurses in ICUs

Characteristics Physician Nurse Chi-square test P-value
Sex 191.23 0.001
Female 12 (11.5) 230 (87.5)
Male 92 (88.5) 33(12.5)
Age (yr) 186.58 0.001
20-30 2(19) 103 (39.2)
31-40 5(4.8) 109 (41.4)
41-50 72 (69.2) 21 (8.0)
>50 25 (24.0) 30 (11.4)
Marital status 26.22 0.001
Single 2(19) 62 (23.6)
Married 102 (98.1) 201 (76.4)
Clinical work experience (yr) 1.56 0.67
0-5 27 (26.0) 86 (32.7)
6-10 38(36.5) 88 (33.5)
11-15 25 (24.0) 57 (21.7)
>15 14 (13.5) 32(12.2)
Work experience in ICU (yr) 15.56 0.001
1-5 32(30.8) 128( 48.7)
6-10 36 (34.6) 87 (33.1)
1-15 21(20.2) 35(13.3)
>15 15(14.4) 13 (5.0)
Educational course of nutrition for patients 89.52 0.001
Yes 88 (84.6) 79 (30.0)
No 16 (15.4) 184 (70.0)
Values are presented as number (9o).
ICU: intensive care unit.
Table 2. Comparison of the perceived mean scores of enteral nutrition barriers in physicians and nurses in ICUs
Subscale of enteral nutrition barriers Nurse Physician t-test P-value
Guideline recommendations and implementation strategies 3.91+0.05 3.77+0.10 1.27 0.205
ICU resources 3.80£0.05 3.98+0.11 -1.39 0.026
Dietician support 3.90+0.05 4.60+0.04 -9.41 <0.001
Delivery of enteral nutrition to the patient 3.66+0.05 3.50+£0.05 2.24 0.165
Critical care provider attitudes and behavior 3.52+0.05 3.33£0.04 2.71 0.007
Total 3.74+0.68 3.75+£0.04 -0.18 0.855

Values are presented as meantstandard deviation.
ICU: intensive care unit.

cant (P=0.855).

Among the subscales of enteral nutrition barriers, there was
a significant difference among the two groups in the three sub-
scales of resources (P=0.026), dietician support (P<0.001), and
critical care provider attitudes and behavior (P=0.007). Regard-
ing resources and dietician support, the highest score was from
physicians; regarding critical care provider attitudes and behav-
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ior, the highest score was from nurses. There was no significant
difference between the perspectives of physicians and nurses
in guideline recommendations and implementation strategies
and delivery of enteral nutrition to the patient (Table 2).

In the case of guideline barriers, the mean score of four
questions (including: I am not familiar with our current guide-

lines for nutrition in the intensive care unit, current scientific
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evidence supporting some nutrition interventions is inade-
quate to inform practice, the language of the recommenda-
tions of the current guidelines for nutrition are not easy to
understand, and current feeding protocol is outdated) were
significantly higher for nurses than physicians. However, in
two questions (including: the current guidelines for nutrition
are not readily accessible when I want to refer to them and
no feeding protocol in place to guide the initiation and pro-
gression of enteral nutrition), the mean score in physicians
was significantly higher than in nurses (P<0.05). In the case of
resource barriers, the mean score of the question “no or not
enough feeding pumps on the unit” was significantly higher in
physicians than in nurses (P<0.05). In the case of nutritionist
barriers, the mean score of all questions (including: waiting
for the dietitian to assess the patient, dietitian not routinely
present on weekday patient rounds, no or not enough dietitian
coverage during evenings, weekends and holidays, and not
enough time dedicated to education and training on how to
optimally feed patients) was significantly higher in physicians
than in nurses (P<0.05). Regarding barriers to enteral nutrition
delivery, the mean score of three questions (including: delay in
physicians ordering the initiation of enteral nutrition, waiting
for physician/radiology to read X-ray and confirm tube place-
ment, and frequent displacement of feeding tube, requiring
reinsertion) was significantly higher in nurses than physicians;
for the other three questions (including: delays and difficul-
ties in obtaining small bowel access in patients not tolerating
enteral nutrition (i.e. high gastric residual volumes), in resus-
citated, hemodynamically stable patients, other aspects of
patient care still take priority over, and nutrition therapy not
routinely discussed on patient care rounds), the mean score
of physicians was significantly higher than nurses (P<0.05).
Regarding the barriers related to nutritional attitude, the mean
score of three questions (including: non-intensive care unit
physicians (i.e., surgeons, gastroenterologists) requesting pa-
tients not be fed enterally, nurses failing to progress feeds as
per the feeding protocol, and general belief among intensive
care unit team that provision of adequate nutrition does not
impact on patient outcome) was significantly higher in nurses
than physicians, while for the other three questions (including:
feeds being held due to diarrhea, fear of adverse events due to
aggressively feeding patients, and feeding being held too far
in advance of procedures or operating room visits), the mean
score of physicians was significantly higher than physicians
(P<0.05) (Table 3).

These results showed that there was a significant relation-
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ship between the mean score perceived by physicians and
nurses and the educational course. The mean score perceived
by physicians and nurses who passed the educational course
was significantly higher (P<0.05).

DISCUSSION

The results of this study showed that the perceived mean to-
tal score of enteral nutrition barriers from the perspective of
nurses was lower than that of physicians, but this difference
was not statistically significant. These results indicated that
the perception and scoring of enteral nutrition barriers of both
physicians and nurses were in agreement, which was consis-
tent with the results of Chapple et al [15].

Based on the current results, physicians were considerably
more aware of the importance of resources in the intensive
care units such as no or not enough feeding pumps on the
unit. Therefore, the restriction of resources can be a big barrier
for critical care providers to follow guideline recommenda-
tions. Consistent with this result, Shayesteh et al. [17] report-
ed that one of the barriers to enteral nutrition was sufficient
resources and facilities. For example, in Iran, providing ICU
resources imposes high expenses on patients. Lack of budget
and insufficient facilities will affect the quality of treatment in
intensive care units.

Physicians assigned a higher score to all questions related
to nutritionist barriers to dietician support, meaning that from
the perspective of physicians, a lack of dietician support can
be a big barrier to proper nutrition for intensive care patients.
Most physicians indicated that a lack of dietician support can
be an important barrier for the proper nutrition of patients
hospitalized in intensive care units, and this is consistent with
the results of Shayesteh et al. [17]. In addition, a study at Hum-
mer Smith hospital in London showed that dietician support
in the intensive care units is so critical that nutrition consul-
tation and diet therapy strategies in these patients lead to a
decrease in malnutrition and improvement of weight gain [19].
The American Society for Parenteral Enteral Nutrition stated
that dietician support is vital for recovery, an increase of safe-
ty, and a decrease of treatment expenses. Hospital managers
should take into account nutrition consultation for proper en-
teral nutrition [20]. Chapple et al. [15] also emphasized the role
of dieticians along with physicians and nurses in proper enter-
al nutrition for patients hospitalized in intensive care units.

Based on the current results, the mean score of critical
care provider attitudes and behaviors (such as a request from
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Table 3. Comparison of questions of enteral nutrition barriers in physicians and nurses in ICUs

Subscale Question of enteral nutrition barriers Nurse Physician t-test P-value
Guideline recommendations and [ am not familiar with our current guidelines for nutrition in ~ 4.06+0.06 3.81£0.11 1.85 0.060
implementation strategies the ICU.
Current scientific evidence supporting some nutrition 3.80+0.68 3.50+0.12 222 0.020
interventions is inadequate to inform practice.
The language of the recommendations of the current 3.65+£0.07 3.22+0.1 3.24 0.001
guidelines for nutrition are not easy to understand.
The current guidelines for nutrition are not readily accessible ~ 3.95+0.06 4.31+0.12 =277 0.006
when | want to refer to them.
No feeding protocol in place to guide the initiation and 4.04+0.06 4.3440.12 =227 0.023
progression of enteral nutrition
Current feeding protocol is outdated. 3.94+0.06 3.46+0.13 3.62 0.001
ICU resources Not enough nursing staff to deliver adequate nutrition 3.39+0.08 3.2740.15 0.70 0.487
Enteral formula not available on the unit 4.06+0.06 4.27+0.12 -1.57 0.117
No or not enough feeding pumps on the unit 3.94+0.07 4.4040.12 -3.09 0.002
Dietitian support Waiting for the dietitian to assess the patient 3.98+0.06 4.4310.61 -3.83 0.002
Dietitian not routinely present on weekday patient rounds 3.95+0.06 4.60£0.05 -5.87 0.001
No or not enough dietitian coverage during evenings, 3.85+0.07 4.75+0.06 -7.10 0.001
weekends and holidays
Not enough time dedicated to education and training on 3.80+0.07 4.61£0.07 -6.41 0.001
how to optimally feed patients
Delivery of enteral nutrition to the  Delay in physicians ordering the initiation of enteral nutrition ~ 3.77+0.06 2.57+0.12 9.10 0.001
patient
Waiting for physician/radiology to read X-ray and confirm 3.41+0.08 2.63+0.08 5.67 0.001
tube placement
Frequent displacement of feeding tube, requiring reinsertion  3.06+0.09 1.85+0.09 7.28 0.001
Delays in initiating motility agents in patients not tolerating ~ 3.71£0.07 3.76+0.09 -0.49 0.622
enteral nutrition (i.e,, high gastric residual volumes)
Delays and difficulties in obtaining small bowel access in 3.97+0.06 4.64+0.07 -6.86 0.001
patients not tolerating enteral nutrition (i.e., high gastric
residual volumes)
In resuscitated, hemodynamically stable patients, other 3.88+0.07 4.58+0.07 -6.61 0.001
aspects of patient care still take priority over
Nutrition therapy not routinely discussed on patient care 3.81+0.07 4.45+0.07 -5.90 0.001
rounds
Critical care provider attitudes and ~ Non-ICU physicians (i.e., surgeons, gastroenterologists) 3.39+0.07 2.15+0.14 7.55 0.001
behavior requesting patients not be fed entirely
Nurses failing to progress feeds as per the feeding protocol 3.25+0.08 2.55+0.13 457 0.001
Feeds being held due to diarrhea 3.69+0.06 4.31+0.05 -6.81 0.001
Fear of adverse events due to aggressively feeding patients 3.58+0.07 4.22+0.06 -6.64 0.001
Feeding being held too far in advance of procedures or 3.96+0.07 4.71+0.06 -7.57 0.001
operating room visits
General belief among ICU team that provision of adequate 3.25+0.08 2.04+0.09 9.90 0.001

nutrition does not impact on patient outcome

Values are presented as meantstandard deviation.
ICU: intensive care unit.

non-intensive care physicians for no need for enteral nutrition,
the inability of nurses to promote enteral nutrition, accord-
ing to the nutritional protocol, and the general belief of care
providers that providing proper nutrition does not affect the
patient’s recovery) was significantly higher for nurses than that
of physicians. This result indicates that nurses had a better
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understanding that incomplete awareness or negative attitude
of critical care providers towards guideline recommendations
might lead not to following the prescribed instructions and the
patient would suffer from the side effects. The understanding
of this fact may be from nurses’ experience of inappropriate
actions of nurses and physicians regarding nutrition and
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lack of nutrition guidelines. Chan et al. [21] investigated the
performance of 1,203 nurses for tube placement verification,
management of high gastric residual volume, and response to
nutritional side effects. The results showed that nurses did not
have sufficient knowledge and efficiency in tube feeding [21].
Several studies showed that one of the important barriers to
enteral nutrition was the poor performance of care providers
and the lack of a system to evaluate their performance [22,23].
However, Mehrnosh et al. [24] reported that the nurses’ perfor-
mance for tube feeding was at an average level and considered
the accreditation time of hospitals as the reason for the relative
improvement in the performance.

Although nurses and physicians differed on some questions
in this study, they did not differ significantly overall. There was
no significant difference among the perspectives of physicians
and nurses in guideline recommendations and implementa-
tion strategies and delivery of enteral nutrition to the patient
so that the two groups agreed that features of guideline recom-
mendations and methods chosen for their implementation
could interfere with their applicability. For example, format,
writing, availability, and being up-to-date are issues that may
challenge critical care providers. Several studies have con-
firmed these results. The two groups also agreed that delivery
of enteral nutrition to patients could be a barrier to enteral
nutrition, meaning that the patient’s status plays a role in
successfully applying nutrition guidelines and implementing
nutrition guidelines for chronic patients may be more difficult.
For example, resuscitation or stabilization of hemodynamic
status is more preferred than nutrition, and sometimes there
will be a gap between the clinic and their knowledge. In this
regard, a study by Cahill et al. [11] in North America stated that
the most important nutrition barriers from the perspective of
nurses were the gap between evidence-based clinical guide-
lines and what is done in practice.

The mean score of the perceived enteral nutrition barrier
was significantly higher in physicians and nurses who passed
educational courses, indicating that training had a vital role
in increasing the perception of barriers to enteral nutrition.
Consistent with these results, Darawad et al. [25] reported that
education, the Internet, and nursing faculty were the main
sources of enteral nutrition knowledge for nurses, and the
authors concluded that awareness of responsibility, backup
documentation system, and recording current enteral nutri-
tion could be effective to improve the perception of enteral
nutrition barriers and its function. Several studies confirmed
this finding [13,22,25].
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This study had some limitations. First, the study included a
low number of physicians. Second, the participants’ data were
evaluated by a self-reported questionnaire. Therefore, a larger
sample should be used in future studies to improve potential
generalizability.

Since perceived enteral nutrition barriers in intensive care
units have been reported at an average level for care provid-
ers, and while the providers overall showed agreement in the
perception and scoring of enteral nutrition barriers, there was
a difference in perception between physicians and nurses on
some barriers. This suggests that clarifying the reasons for
these differences may help establish strategies such as in-ser-
vice training to increase the knowledge and skills of physicians
and nurses and reduce these differences. The cooperation of
the treatment team including physicians and nurses is critical
in playing an important role to remove these barriers and pro-
vide effective enteral nutrition. Deficiency in clinical guideline
recommendations, resources, dietician support, delivery of
enteral nutrition to the patient, critical care provider attitudes
and behavior are considered as enteral nutrition barriers that
negatively affect the quality of. Therefore, critical care provid-
ers’ behavior and attitude towards proper enteral nutrition may
be encouraged by providing sufficient resources, proper clin-
ical guidelines, intra-professional cooperation, and continual
training. This investigation should also be explored in other
populations. Identifying and overcoming the barriers to enteral
nutrition in patients in intensive care units will help prevent

complications in these patients and improve patient care.
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