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Abstract
Background: Enteral nutritional therapy (ENT) has the principle of maintaining or recovering the nutritional status
of individuals who cannot or unable to feed them the oral diet. The aim of this study was to verify the clinical and
nutritional outcome of patients on ENT during the period of 1 year.
Methods: It is a quantitative, descriptive, retrospective, and documentary research, through the analysis of medical
records of all individuals who used ENT for 1 year in a public hospital of Bauru, SP, with evaluation of weight loss,
time of ENT’s use, and outcomes such as death and weaning. The collection took place in the adult hospital unit
containing 165 hospital beds, including 33 beds of the intensive care unit (ICU), and 132 beds divided into nine
clinics (surgical and medical), with reference mainly to trauma, neurosurgery, and neurology. All patients admitted
to these wards using ENT were collected.
Results: A total of 527 patients were included, and it was observed that the majority of ENT’s indications came
from neurological diseases (42.2%), with the onset of the ENT in the intensive care unit with 69.0% due to needs for
mechanical ventilation. The mean number of ENT days was 20.4 days. There was a positive correlation between the
percentage of weight loss and time of ENT’s use (p < .0001). There was worst outcome and lower weaning rate in
the elderly.
Conclusions: It has been shown that the longer the time of ENT’s use, the greater the percentage of weight loss
of these individuals; malnourished patients present longer time using the therapy, and the elderly presented higher
mortality rate.
Keywords: Enteral nutrition, Inpatients, Patient outcome assessments

Background
There are several clinical situations related to nutritional
status, one of them is malnutrition, and it is classified as
“a morbid state secondary to a deficiency or relative/excess of one or more essential nutrients, clinically manifested, or detected through biochemical, anthropometric,
topographical, or physiological tests” [1].
The occurrence of malnutrition in hospitalized individuals
is a public health problem that has been widely described
[2–5]. According to Naberet al. [3], the prevalence of malnutrition may vary between 20 and 50% of hospitalized
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individuals depending on the nutritional screening method
used. It is associated with a significant increase in morbidity
and mortality, time, and cost of hospitalization. A long
period, or even a short period without adequate food intake,
may cause damage to organic functions [2].
In hospitalized individuals, malnutrition is a result of a
number of factors and may be associated with disease
and/or treatment [5]. Inadequate food consumption is one
of the main causes and is related to several clinical situations that may lead of losing appetite or impeding food intake, as well as investigation and treatment procedures
that require the fasting and/or changes in diet composition. Delay in nutritional screening and inadequate intervention may also result in the worsening of nutritional
status during hospitalization [5].
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In case of inability of food intake orally, or if intake is
not sufficient to supply energy and protein intake, the
enteral nutritional therapy (ENT) is the first choice [6].
ENT is a set of therapeutic procedures, used for the
maintenance or recovery of nutritional status, to supply
nutrients through the digestive tract when it is functioning by gastric or enteral probes. Among its advantages,
the following can be highlighted: prevention of intestinal
mucosal atrophy, protection against bacterial translocation (displacement of bacteria from the lumen of the
gastrointestinal tract to sterile sites), and reduction of inflammatory response, improving the immune response,
reducing the incidence of complications, and providing
exogenous energy substrates in order to overcome intense catabolism and repair injuries [4].
Despite the benefits of ENT, there might be some
complications during its use such as malposition and obstruction of the probe, contamination during handling/
installation of ENT inadequate dietary administration, or
formula intolerance [7]. There is also a risk of hypoalimentation, leading to increased hospitalization, respiratory compromise with increased mechanical ventilation,
delay in healing of lesions, and loss of intestinal integrity
and immune response leading to weight gain and
hospitalization costs. On the other hand, it can offer an
excess of calories, especially when the person is fasting.
It may lead to Refeeding Syndrome, causing metabolic
complications, electrolyte imbalance, respiratory compromise, hepatic dysfunction, increased morbidity and
mortality, physiological stress, abnormal glucose metabolism, and increased carbon dioxide production [8].
Nasoenteric tubes (nasogastric, nasoduodenal, and
nasojejunal) are usually reserved for short-term (less than
30 days) enteral feeding [9]. For medium- and long-term
enteral feeding, gastric feeding is the most common type
of enteral feeding. Due to low cost, less invasive, and no
need for general anesthesia in most cases, percutaneous
endoscopic gastrostomy (PEG) is considered to be a better
choice than surgical methods [10].
This study investigates the characteristics of individuals using this alternative feeding method and the main
reasons for ENT administration, as well as the outcomes
of individuals hospitalized in a public hospital. The aim
of this study was to verify the clinical and nutritional
outcome of patients on ENT during the period of 1 year.

Methods
This is a quantitative, descriptive, retrospective, and
documentary study that aims to verify the clinical and
nutritional outcome of patients on ENT during the
period of 1 year.
The study was approved by the Ethics and Research
Commission of the Sacred Heart University under number of opinions 2.031.670, approved also by the Nucleus
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of Research and Teaching of the hospital unit. No informed consent form was signed, since the data collected were already performed as routine in the sector.
The analyzed public hospital is located in the
center-west of the state of São Paulo in Brazil. The adult
hospital unit has 165 hospital beds, including 33 beds of
the intensive care unit (ICU), and 132 beds divided into
nine clinics (surgical and medical), with reference mainly
to trauma, neurosurgery, and neurology. There are
around 750 to 800 hospitalizations per month.
In total, 574 individuals which started ENT in this
period were included and retrospectively registered.
However, some individuals had to be excluded: 6 individuals because they were under 18 years old, 38 individuals because on the last day of collection they were still
using ENT and an outcome could not be analyzed, and 3
individuals who did not have a nutritional evaluation.
Then, 527 medical records were considered.
To obtain the data of the research, we analyzed data
collected monthly by the clinical nutrition team. Information from individuals who used ENT from May 2016
to April 2017 was obtained, such as age, sex, initiation of
therapy, medical specialty, reason for initiation of ENT,
initial nutritional status, final nutritional status, percentage of weight loss, duration of ENT’s use, and outcome
of the subjects. The main outcomes evaluated were ENT
weaning and mortality.
The nutritional status was classified according to the
body mass index (BMI) for age group, classifying nutritional status of adults (< 60 years) according to WHO,
1997 [11], and nutritional status of the elderly (>
60 years) according to Lipschitz, 1994 [12].
For the analysis of weight, the following was considered:
the weight of the first evaluation prior to starting ENT and
the weight when the therapy was over. For adults and the
elderly, they were classified into three groups: low weight,
eutrophic, and overweight. The percentage of weight loss
was performed according to Blackburn (1977) [13].
The normality of the data was analyzed using the Shapiro Wilk test. For comparison between two groups, the
Student’s t test was used when the continuous variables
presented normal distribution and the Mann-Whitney test
when they had a non-normal distribution. For comparison
between groups of categorical variables, the chi-square
test or Fisher’s exact test was used. Correlations between
continuous variables were performed using the Pearson
correlation or Spearman correlation if the variables presented normal or non-normal distribution, respectively.
Data analyses were performed using the SAS System
software. The level of significance was 5%.

Results
The study included 527 medical records of individuals
aged between 18 and 97 years old, with a mean age of
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64.5 ± 20.1 years. 65.6% were elderly (≥ 60 years old) and
predominantly male (57%). In cases of re-hospitalization
and the need for ENT within the analyzed period, the
medical record was included again as a new individual.
When analyzing the hospitalization profile, 42.2% were admitted to neurological specialties (neurosurgery/neurology),
with diseases such as ischemic and hemorrhagic brain vascular accident, cranial trauma, subdural hematoma,
among others; with relevant hospitalizations for specialty
of the medical clinic (29.84%); and followed by cardiology/
cardio surgery (8%), orthopedics (5.3%), general surgery
(3.6%), nephrology (3.4%), head and neck surgery (3%),
and other specialties (4.8%).
The main sector with the need of stating ENT was the
intensive care unit (ICU, 69.01%), followed by the medical clinic (23.18%), the surgery clinics (5.13%), and the
neurological sectors (2.66%).
The high number of ENT in the ICU was due to tracheal intubation or tracheostomy associated with mechanical ventilation. This was the main reason for initiating
ENT(52.9%). Another relevant cause of initiating of
ENTwas due to neurological changes (lowering of consciousness level/drowsiness) due to the complications/
consequences of the hospitalization pathologies (14.1%).
The decrease in general state/lowering of the level of consciousness not associated with neurological pathologies
add up to 11.4% of the reasons for initiating ENT,
followed by insufficient oral intake (4.18%), motor swallowing (3.6%), oral ingestion by non-functioning upper
gastrointestinal tract (1%), and severe cachexia/malnutrition (0.6%).
The mean number of days of use of ENT in the 527
medical records analyzed was 20.4 days, with a minimum of 1 day and a maximum of 242 days of the
therapy.
Correlations among weight loss percentage and initial/
final BMI with the time of ENT’s use can be observed in
Table 1. There was a positive correlation between weight
loss percentage and the time of ENT’s use (p < .0001). In
relation to the BMI measured at the beginning of the
therapy, no statistical difference was observed associated
with the time of ENT’s use. However, when evaluating at
the final moment, a negative association with the time of
ENT’s use (p = 0.0002) was observed, demonstrating that

the lower the BMI during the use of ENT, the longer
these individuals remained with this route of feeding.
Regarding the outcome of these individuals, some of
the individuals were weaned from ENT, with hospital
discharge receiving a via oral exclusive diet (29.3%);
17.9% of individuals returned to home dependent on
ENT, being advised about the therapy at the time of discharge and referred to outpatient units; 1.1% of individuals had to suspend ENT due to the impossibility of
using the gastrointestinal tract (GIT), initiating exclusive
parenteral nutrition; 1.3% of individuals were transferred
to other hospitals/counties, however, a large number of
individuals who used ENT died (50.2%).
When analyzing weaning of ENT with the time of
ENT’s use, no statistical difference was observed among
variables (p = 0.61). However, individuals who died were
the ones with the lowest time of ENT’s use (p = 0.007)
(Table 2).
Evaluating the outcomes and the age groups, it can be
observed that adults had a higher weaning rate than the
elderly (p < .0001). In relation to death, a higher rate was
observed among the elderly (p < .0001), as shown in
Table 3.
Tables 4 and 5 show the classification of ENT weaning
and death outcomes according to BMI at the initial and
final moments. It was observed that the group that presented ENT weaning had a higher BMI (p = 0.006) at the
initial moment, however with no statistical difference at
the final moment. Regarding death, no statistical difference was observed in the BMI at both moments.

Table 1 Variables related to the time of ENT’s use in the
individuals evaluated

Table 2 Outcomes related to the time of ENT’s use in the
individuals evaluated

Variable

Outcomes

Time of ENT’s use (days)
Coef.

p

Loss of weight (%)

0.424

< 0.0001

Initial BMI (kg/m2)

− 0.042

0.32

− 0.164

0.0002

2

Final BMI (kg/m )

Data were expressed as correlation coefficient and p value. Pearson’s
correlation was used

Discussion
The need to indicate the beginning of ENT is related to
the individual’s clinical conditions because they cannot or
want to receive oral feeding and medications [14, 15]. Improperly supplied nutritional support results in loss of
weight and general worsening of nutritional status, increasing the risk of mortality and morbidity, hospitalization
time, and thus increasing health costs. There are several
causes that can lead to hospital malnutrition, such as the
disease itself, prolonged or unnecessary fasting prescription, and even the triviality of malnutrition in the clinical
routine [15, 16].

ENT Weaning

Death

Time of ENT’s use (days)

p

Yes

12.0 (6.0–21.0)

0.61

No

12.0 (5.0–26.0)

Yes

10.5 (4.0–22.7)

No

14.0 (6.7–26.2)

0.007

ENT enteral nutritional therapy. Data were expressed as median (including the
lowest and highest quartile). Student’s t test was used followed by Mann-Whitney
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Table 3 Outcomes related to age groups
Outcome (%)

Adults (< 60 years old)

Elderly (> 60 years old)

p

Table 5 Outcomes related to BMI classifications at the final
moment

ENT weaning

91 (58.71)

64 (41.29)

< .0001

Outcomes

Death

60 (22.73)

204 (77.27)

< .0001

ENT weaning

ENT enteral nutritional therapy. Data were expressed in absolute numbers and
percentages. The chi-square or Fisher exact test was used

Regarding the age of the individuals studied, Carvalho
et al. [7] evaluated 65 individuals from a university’s hospital who benefited from ENT during hospitalization, observing a mean age of ± 48 years. Santos [17] found among
the group studied the mean age of 69 years ± 17.5 years,
from a philanthropic hospital analyzing 688 individuals
during 4 years. Pérez [18] analyzed 160 individuals in ENT
for 6 months, observing the mean age of 60 years. The
variation of the mean age is due to the type of hospital analyzed, as well as predominant diseases at least. The mean
age of hospitalized individuals analyzed in this study is
close to the literature, 64.5 years ± 20.13 years.
The population of hospitalized individuals (229 individuals) studied by Nogueira [19] was a large part of the elderly, with 64.5% of the total, corroborating the results
obtained in 65.6% of elderly individuals. Older people have
more fragile health in relation to chronic degenerative diseases (cardiovascular, oncology, mental alterations, pathologies that affect the motor system and senses), increasing
the frequency of disease affection and sequels, and consequently needing to use more the health services [6].In
addition, the aging of our population makes health professionals maintain more intense and specific care, especially
when it comes to hospitalization, which can lead to fragility
syndrome, sarcopenia, and other complications that increase with age.
In the study by Nozaki [8], after analysis and comparison between two hospital units, it was observed that in
both hospitals, the majority of the study population was
male, 71.4% and 66.7%, respectively. Similar to the result
obtained in this study (57%), Nogueira [18], analyzing
229 individuals, also observed a greater percentage of
men (55.0%) in ENT use. In contradiction to these data,
we found other studies with a higher percentage of
women using ENT, again emphasizing the variation due
to the specialty and type of hospital [7, 20].
Table 4 Outcomes related to BMI classifications at the initial
moment
Initial BMI (kg/m2)

p

Yes

25.2 (21.4–28.4)

0.006

No

23.7 (19.4–27.3)

Yes

23.9 (19.6–27.7)

No

24.2 (20.5–27.7)

Outcomes
ENT weaning

Death

0.86

BMI body mass index, ENT enteral nutritional therapy. Data were expressed as
median (including the lowest and highest quartile). Student’s t test was used
followed by Mann-Whitney

Death

Final BMI (kg/m2)

p

Yes

23.4 (20.2–26.7)

0.17

No

22.8 (18.8–26.7)

Yes

23.4 (19.5–27.2)

No

22.5 (19.3–26.0)

0.11

BMI body mass index, ENT enteral nutritional therapy. Data were expressed as
median (including the lowest and highest quartile). Student’s t test was used
followed by Mann-Whitney

It was analyzed, in our study, that the sector with the
highest frequency of onset of ENT was the ICU (69.0%).
A survey of 361 individuals in ENT also observed a greater
number of catheter passages for naso-enteral feeding in
intensive care units (85.0%), sequenced by the wards [20].
Another study that analyzed two different hospitals found
that in the hospital, 1.80% of the individuals using this
therapy were hospitalized in the ICU, and in hospital 2,
this number was 77.8% [8]. Critical individuals evolve with
a complex and variable high metabolic rate, consequently
decreasing muscle supply, wound healing, and cognitive
impairment, and it is like benefiting the early diet to alter
the physiological response to this stress, justifying the high
onset of ENT in intensive care [21]. Most of the indications pointed out in our study are related to the need for
mechanical ventilation, but with a functioning GIT, which
leads to alternative feeding. ENT weaning is performed
after weaning from mechanical ventilation, at a safe moment, often being hampered by weakened neurological
status. Neurological-based pathology is also one of the
causes for the need for ENT, due to the risks of dysphagia,
low food intake, neurological confusion, and lowering of
the level of consciousness, which may lead to malnutrition/weight loss due to inadequate consumption.
Even though neurological individuals are the largest
percentage requiring ENT (42.2%), the specific ward was
the one with the lowest percentage, since most individuals start nutritional therapy in the ICU, due to the severity of the disease at hospital admission.
In relation to the great part of the onset of ENT occurring in the ICU in our study, the major reason for
naso-enteric catheterization was through oro-tracheal
intubation or tracheostomy in the use of mechanical
ventilation, followed by lowering the level of consciousness in neurological individuals and lowering the level of
consciousness in other pathologies (adding 25.5%).
Other authors have also observed indications for ENT
due to sensory lowering in individuals in their analyzes
[15, 19]. In the study by Doundoulakiset al. [16], which
followed 150 insertion catheter insertion procedures in
emergency units, it was observed that 40.0% of the individuals started ENT by lowering the level of consciousness, different from what this research shows, in which
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14.7% were due to invasive or non-invasive mechanical
ventilation. Another author also observed that lowering
the level of consciousness was the most usual justification for the use of ENT [19].
The mean time of ENT’s use was 20.4 days, with a
maximum of 242 days. Santos et al. [17] observed a
shorter time of ENT’s use in their study group with an
average of 11 days in relation to this analysis and a maximum of 96 days. Sicchieri [22] had a longer mean time
of ENT’s use with 23.5 days, being very close to the
study, but with a shorter maximum time (125 days). We
observed time close to Cervo’s study [23], with an average time of 18.5 days, but the maximum time of use of
the much lower comparative study (maximum of
30 days). In spite of the time of ENT’s use close when
compared to the last two studies, when analyzing the
maximum time of ENT’s use, there is a big difference
for the hospital studied, which can be explained by the
high number of hospitalizations of the elderly (65.6%). It
might require greater care in relation to the nutritional
supply, due to the greater frequency of hospitalization
and longer hospitalization, which may require ENT for a
longer time than an adult (up to 59 years) [24]. The data
of this current study is related to the profile of the analyzed hospital, with many inpatients for neurological
complications and trauma, which can extend the treatment, increasing this time, and also explaining the maximum number of days of use (242 days), compared to
the shorter time in other hospitals.
There was no difference between the initial nutritional
status (BMI) and the time of ENT’s use, but the results
showed that the greater weight loss during ENT, the longer
the use of therapy and that the worse nutritional status
along the use of therapy, the longer the use of ENT. Santos
et al. [17] observed that there was no difference between
the time of nutritional therapy when related to the energy
supply. There is a high prevalence of hospital malnutrition
in the elderly, and it may reach up to 52% [25]. One study
verified the evolution of the elderly during hospitalization
and observed weight loss in 30.6%, with a loss greater than
2 kg during the treatment period [26]. Duarte et al. [27]
observed in their study, with adults and the elderly, significant weight loss during the period of hospitalization longer
than 15 days. The prolonged hospitalization time associated with other factors, not only the use of ENT, resulted
in weight loss, especially in the elderly.
It is important to point out that there was a bias in the
data analyzed, since only the profile of the patients in relation to the use of ENT and the time of therapy were
observed. Also, because it was a documentary work, they
were not accompanied by caloric and protein supply
prescribed and infused to verify if the weight loss of
these individuals was associated with underlying disease
and hospitalization complications.

Page 5 of 7

Regarding death, it was observed that individuals who
used ENT for a shorter time had a higher death rate.
This can be explained by the fact that the majority of individuals with ENT are in the ICU, due to the severity of
the clinical picture, and there may be a higher mortality
rate than individuals hospitalized in the sectors with a
shorter hospital stay [28].
The high death rate (50.2%) that was found was evidenced by other authors, but there was no relation to
the nutritional status [8, 29]. Santos et al. [17], analyzing
688 individuals for 4 years, did not obtain results of malnutrition directly related to death. The sequel generated
by diseases in the elderly, as mentioned, led to a lower
weaning rate in this age group when compared to adults.
This fragility of the age group explains the highest death
rate evaluated in this study for the elderly when compared to adults, and this result is confirmed in the literature [17, 28, 30].
In the literature, the weaning rate of ENT for oral nutritional therapy does not have single data, showing
weaning from 45.7 to 13.9% [8, 31]. This study showed
a return to the oral use of 29.3%, a value close to other
studies. It is worth mentioning that there is a
speech-language pathology team working in the studied
hospital, helping to withdraw ENT to the oral route,
minimizing the risks of complications and rehabilitation of swallowing disorders [19].
It is observed that has been much researched in recent years on the malnutrition of the hospitalized individuals; however, there has not been a reduction in the
number of malnourished patients over the years. Studies indicate improvements with adequate nutritional
support in improving healing, less catabolism in lesion
responses, reduction of hospitalization time and intrahospital complications, and integrity of the gastrointestinal tract [32]. Comparing Tables 4 and 5, we can
observe that the patients who presented ENT weaning
were the ones that had the highest initial BMI, however
with no difference for the final BMI, demonstrating
that a higher nutritional status at the beginning of the
use of an enteral catheter seems favor weaning. Regarding death, we did not observe a significant response regarding BMI, which may be associated with the
hospitalization profile of the hospital, with reference to
trauma, admitting polytraumatized patients, often with
associated head injury, increasing the catabolic rate,
and accelerating mass loss muscle, thus altering the
weight of this individual.
This study has raised the main findings about hospitalized patients using ENT, so that we seek strategies to reduce the time of ENTs, consequently
improving survival and quality of life, as well as reducing hospitalization costs and related risks such as
infections.
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Conclusion
It can be observed mainly that the greater time of ENT’s
use, the greater percentage of weight loss of these individuals, and malnourished patients presented a longer
time of use of this nutritional therapy. There was no difference in relation to the death rate compared to nutritional status, showing that all individuals should receive
the same importance for ENT. There is still a need for
more studies regarding the time of ENT’s use and its
consequences, so that there is an adequate and more effective intervention, reducing hospitalization time and
hospital costs.
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