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ABSTRACT
Objective: To assess the compliance with the Nutrition Therapy Quality Indicator “prescribed versus infused volume’”
Method: Secondary data analysis, performed in four adult wards (clinical and surgical) of a Brazilian university hospital.
How to cite this article: Data were prospectively collected in two sequential periods - between June and November 2017 (cohort 1) and from
Stamm B, Beghetto MG. Enteral May 2018 to May 2019 (cohort 2). The difference between the prescribed and infused diet volume was assessed using
r,ﬁ:tt';:ﬂﬁg:;;;?N“:rztsy g'gﬁ;'}r; the Wilcoxon test; and to measure the relationship between the difference and the mean difference of the prescribed and
Enferm, 2025:46:¢20240092. htps://dol. infused volumes, the method suggested by Bland and Altman was applied.
0rg/10.1590/1983-1447.2025.20240092. Results: A total of 494 patients were included. It was observed that patients received, on average, less enteral nutrition
en than prescribed (-601.3+430ml/day), which represented approximately 46% less diet; only 17.7% of patients were able

to reach the target for this indicator (infusion of >80% of the prescribed volume). Furthermore, no patients received the
entire prescribed volume during the established period.

Condlusion: The volume of diet infused was substantially lower than that prescribed, resulting in low compliance of the
indicator monitored in the wards.

Descriptors: Quality Indicators; Health Care; Enteral Nutrition; Nursing; Patients’Rooms; Hospitalization; Patient Safety.

RESUMO

Objetivo: Avaliar a conformidade do Indicador de Qualidade em Terapia Nutricional “volume prescrito versus infundido”
Método: Andlise secunddria de dados, realizada em quatro enfermarias adultas (clinica e cirdrgica) de um hospital
universitario brasileiro. Os dados foram coletados prospectivamente em dois perfodos sequenciais - entre junho e
novembro de 2017 (coorte 1) e de maio de 2018 a maio de 2019 (coorte 2). A diferenca entre o volume de dieta prescrito
e o infundido foi avaliada por meio de teste de Wilcoxon; e para aferir a relagdo entre a diferenca e a média da diferenca
entre os volumes prescrito e infundido foi empregado o método sugerido por Bland e Altman.

Resultados: Foram incluidos 494 pacientes. Evidenciou-se que os pacientes receberam, em média, menos dieta enteral
do que o prescrito (-601,3+430ml/dia), 0 que representou cerca de 46% a menos de dieta; apenas 17,7% dos pacientes
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RESUMEN

Objetivo: Evaluar el cumplimiento del Indicador de Calidad en Terapia Nutricional “volumen prescrito versus infundido”

Método: Andlisis de datos secundarios, realizado en cuatro salas de adultos (clinica y quirdrgica) de un hospital universitario brasilefio. Los datos se recopilaron de
forma prospectiva en dos periodos secuenciales: entre junio y noviembre de 2017 (cohorte 1) y de mayo de 2018 a mayo de 2019 (cohorte 2). La diferencia entre
el volumen de dieta prescrito e infundido se evalué mediante la prueba de Wilcoxon; y para evaluar la relacion entre la diferencia y la diferencia promedio entre los

volimenes prescritos e infundidos se utilizé el método sugerido por Bland y Altman.

Resultados: Se incluyeron 494 pacientes. Se evidencid que los pacientes recibieron, en promedio, menos dieta enteral que la prescrita (-601,3+430ml/dia), lo que
represent6 alrededor de un 46% menos de dieta; sélo el 17,7% de los pacientes logrd alcanzar el objetivo de este indicador (infusion de >80% del volumen prescrito).
Ademés, ningn paciente recibid todo el volumen prescrito durante el periodo establecido.

Conclusion: El volumen de dieta infundida fue sustancialmente menor que el prescrito, resultando en un bajo cumplimiento del indicador monitoreado en las salas

de hospitalizacion.

Descriptores: Indicadores de Calidad; Atencion de Salud; Nutricion Enteral; Enfermeria; Habitaciones de Pacientes; Hospitalizacion; Sequridad del Paciente.

Hl INTRODUCTION

Enteral Nutrition Therapy (ENT) is essential to
recover or preserve the patient’s nutritional status?.
However, it may not ensure that nutritional needs are
met®, as different conditions influence patients to
receive volumes, energy intake and protein supply
lower than those prescribed®. In addition to these
challenges, patients using ENT are exposed to risks and
incidents related to the different stages of the therapy,
such as gastrointestinal, metabolic and mechanical
complications®®, which may compromise the adequacy
of the prescribed and infused Enteral Nutrition (EN)
volume.

To minimize such complications, and to act early
on deviations from expectations, entities such as the
Brazilian Society of Parenteral and Enteral Nutrition
(Sociedade Brasileira de Nutricdo Parenteral e Enteral -
SBNPE)” and the International Life Sciences Institute
(ILSI) = Brazil® recommend monitoring of Quality
Indicators in Nutritional Therapy (QINT), defined as
tools for assessing the effectiveness of the nutritional
therapy provided®. However, measuring these QINT
is not a common practice in hospital management,
due to issues of feasibility and human and financial
resources, making it necessary for healthcare institutions
to prioritize certain QINTV),

Some of the QINT have a direct interface with
nursing practices'?, which can be explained by
recommendation in specific legislation so that nursing
teams adopt indicators to ensure continuous and safe
care. One example, the indicator “prescribed versus
infused ENT volume’, monitored by the nursing team,
translates the proportion of days in which at least 80% of
the prescribed diet volume was administered, with the
target set atan infused volume >80% of the prescribed
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volume®. Besides the clinical importance for therapeutic
monitoring, the indicator also allows identifying
the factors that impact in the difference between
prescribed and infused, so that corrective actions can
be implemented by the teams, when necessary®.

Patients who receive ENT volume close to 100%
develop fewer infectious complications, maintain the
gastrointestinal mucosal integrity, have a shorter hospital
stay and are less likely to die. Despite this scientific
evidence®'>3 studies also show discrepancies between
prescribed and infused ENT volumes in hospitalized
patients. This issue is related to clinical practices and
institutional routines that do not prioritize ENT in care
practice, which can make it difficult to achieve the goals
set by national entities”? or the healthcare institution
itself. In a study conducted with 144 patients on
exclusive ENT, hospitalized in clinical and surgical wards,
found that the infused volume was only 65.3% of the
prescribed volume!. In another study, 79 adult patients
inan Intensive Care Unit (ICU) used ENT exclusively for
anaverage time of 12.3 £ 11.8 days,and 71% of patients
reached the indicator target!’”.

Traditionally, nursing plays an essential role in
monitoring QINT, especially in the “prescribed versus
infused volume”, since nurses are legally responsible™”,
for administering and verifying the acceptance of
nutrition. Furthermore, nurses should be part of
committees to evaluating ENT, based on the monitoring
of QINT in healthcare institutions, engaged in the review
of processes and identification of strategies that allow
for improved practices, in the search for continuous
quality in ENT"®. In the same way, these professionals
will be able to make real improvements that benefit
patients, reduce risks, since monitoring these QINT
specifically supports nursing care management®.



Given the above, the research question was
developed: what is the compliance of the indicator
“frequency of days with adequate administration of
the prescribed volume versus infused volume of ENT?”
And, as objective, to assess the compliance of the QINT
“orescribed versus infused volume”.

B METHOD

Thisis a secondary data analysis, reported following
the recommendations of the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guideline”,

The research setting was four adult hospital wards
— two for clinical patients and two for surgical patients
— with similar characteristics in number of beds (45
per unit), physical structure and staff, of a Brazilian
university hospital, a High-Complexity Reference Center
in Nutritional Therapy (NT) ®, which is part of the
Unified Health System (Sistera Unico de Sadide - SUS).

Data collection was conducted prospectively in two
sequential periods — between June and November 2017
(cohort 1)"?and from May 2018 to May 2019 (cohort 2)%°
(convenience sampling). The same research procedures
were maintained in both collection periods. Before data
collection from both cohorts, the research team was
trained, and the entire process was directly supervised
by an experienced nurse. Interobserver agreement was
tested®, with 451 paired observations performed, and
considering all items, there was considerable agreement
(k> 0.80)“? across all observation pairs.

The institution has a Preparation Center for
enteral diets. An open ENT system was routinely
adopted, and the diet was administered intermittently by
a gravitational method. An infusion pump was adopted
in specific clinical situations, upon medical prescription,
following institutional protocols. The multidisciplinary
team is familiar with the procedures related to all stages
of NT, from prescription to administration and recording
of care procedures.

Data from all participants in cohorts 1 and 2 were
used, including patients over 18 years of age who
required exclusive EN using an enteral tube with the
distal tip in the gastric (NGT) or enteral (NET) position,
who received enteral nutrition, either by gavage or
infusion pump, and who were in the wards selected
for the study. Patients with ostomies by gastrostomy or
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jejunostomy and who were confused and/or disoriented
were excluded. It is important to note that, patients
who were hospitalized in the same cohort at different
times, or patients from cohort 1 who were hospitalized
in cohort 2 were not included in this study.

Patients were selected through the hospital’s
electronic healthcare management system (AGHUse),
where all patient information is integrated. A research
assistant searched daily for patients using ENT on the
list generated from AGHUse, with the aim of including
all potentially eligible patients, reducing selection bias.
These patients were sequentially monitored daily, from
the beginning until discontinuation of EN administration
via NGT/NET, transfer (from a care unit or institution),
hospital discharge or death. Additionally, daily reviews of
medical progress notes, prescriptions, multidisciplinary
evaluations, and nursing records related to excretions
were performed.

For the present study, the variables that were
common in the two original cohorts were evaluated
from the previously organized databases, namely:
“clinical conditions of patients” (such as underlying
diseases, current disease, among others), ‘percentage
of diet administered”, "age”, “sex’, “length of hospital
stay”, and “period of diet use”.

The QINT “frequency of days of adequate
administration of the prescribed volume versus volume
infusedin patients on ENT"is defined as"the frequency of
days of administration of the adequate infused volume,
above 80% of the prescribed goal”®. Its calculation
is determined by the equation: [(number of patients
on ENT who did not reach the nutritional goal*100)/
number of patients on ENT]®, which expresses the result
of non-compliance with this indicator. For the purposes
of the present study, we adopted the complementary
formula, which expresses the result of compliance
with the indicator rate [(number of patients on ENT
who reached the nutritional goal*100)/number of
patients on ENT]. The proportion of ENT infused to
patients in relation to the prescribed amount was also
investigated, measured using the equation: proportional
difference = [(volume of ENT infused*100)/volume of
ENT prescribed]. For the purposes of parameterized
interpretation, and in accordance with the ILSI-Brazil
guideline®, an administered volume of ENT > 80%
of the prescribed amount was considered as “target
reached,"and < 80% as “target not reached".
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For the present study, the data from both cohorts
were gathered in a single database and analyzed using
the Statistical Package for Social Sciences for Windows
(SPSS®) version 20.0, observing the characteristics
and distribution of the variables. The normality of the
distribution of numerical variables was tested using
the Shapiro-Wilk test. The difference between the
prescribed and infused volumes of ENT was assessed
using the Wilcoxon test. The relationship between
the difference between the prescribed and infused
ENT volume was observed according to the method
suggested by Bland and Altman®?®. The significance
level adopted was 5% (p < 0.05).

The ethical and methodological aspects were
approved by the institution’s Research Ethics Committee
(Certificate of Presentation for Ethical Appreciation
No. 63247916,5,0000,5327) and all patients included
consented to participate in the study. Since this is a
secondary data analysis, the responsible researcher
authorizes its use for this purpose. The databases do
not contain patient information in accordance with
the General Data Protection Law.

B RESULTS

In this study, 494 patients were assessed for 3,365
days. Of the total number of patients from the two
combined cohorts (n = 532), 38 were excluded: 17
patients were hospitalized more than once in the same
cohort, 12 patients from cohort 1 were hospitalized again
in cohort 2, and 9 participants had their identification
data filled out (inclusion form), but did not actually use
enteral nutrition or medications through the tube and,
therefore, were not included in this analysis.

The minimum age of patients was 18 years old, and
the maximum was 104 years, with the majority being
elderly (69.4%), male (56.1%) and having completed
elementary school (complete or not) (60.1%). The
sample was followed for a median of 12 (6-20) days,
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with a hospital stay of 24 (16-39) days, with one day
being the minimum and 507 the maximum number
of days of hospitalization. Other patient characteristics
are described inTable 1.

Regarding the prescribed volume of ENT, it was
identified that the minimum was 150 ml, and the
maximum was 3600 ml, with a median of 1380 (IQ:
1080 - 1500) ml.The minimum infused volume was zero
and the maximum was 2100 ml, with a median of 690
(IQ:360 - 1000) ml. When assessing the progression of
the prescribed and infused ENT volume (Figure 1) over
the days of patient follow-up, it was observed that on
none of the days the median infused volume reaches
the prescribed volume. Patients received 45.9% less
diet than the prescribed volume.

Regarding the measurement of the QINT “frequency
of days of adequate administration of the prescribed
volume versus infused volume in patients on ENT" it
was observed that only 17.7% of patients managed to
reach the target of > 80% of the prescribed ENT volume.
Figure 2 shows the median and interquartile range of
the prescribed ENT values in the groups of patients
who reached and did not reach the target of > 80%
of the QINT. There was no difference in the volume of
ENT prescribed between the groups of patients who
reached and did not reach the target of > 80% of the
QINT (p>0.800). On the other hand, it was identified
that the group that reached the target had a lower
volume of ENT infused (p<0.000).

It was found that, on average, patients received
less ENT volume (-601.3 £430ml/day) than prescribed.
Corroborating this, the Bland-Altman plot shows the
details of the relationship between the difference
between the prescribed and infused ENT volume (in
ml) (Figure 3). The central line represents the average
of the differences (601.3 ml), and the lower and upper
lines represent the 95% limits between the infused and
prescribed volume (-1445.8 to 243.2).
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Table 1 - Sample characteristics. Porto Alegre, Rio Grande do Sul, Brazil, 2024.

Variables n =494; 100%

Age (years) 65.1 +14.1
Sex
Male 277 (56.1)
Origin
Porto Alegre 264 (53.4)
Metropolitan Region 139 (28.2)
Others 91 (184)

Education level

lliterate 73(14.7)
Elementary School (complete or not) 297 (60.1)
High School (complete or not) 103 (20.9)
Higher Education (complete or not) 21 (4.3)

Reason for Hospitalization

Neoplasms 143 (28.9)
Neurological 141 (28.5)
Gastrointestinal 75 (15.2)
Respiratory 62 (12.6)
Cardiovascular 23 (4.7)

Others 50 (10.1)

Inpatient Unit

Clinical 280 (56.7)

Surgical 214 (43.3)

Most frequent previous comorbidities*

SAH 223 (45.1)
Smoking 206 (41.7)
Neoplasms 167 (33.8)
Alcoholism 112 (22.7)
Diabetes Mellitus (DM) 100 (20.2)
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Table 1 - Cont.

Variables n =494; 100%

AMI or other arrhythmias 83 (16.8)

Previous Stroke (CVA) 57 (11.5)

Reason for NET indication

Sensory impairment 180 (36.4)
Dysphagia 91 (18.4)
Postoperative 83 (16.8)
No appetite/Malnutrition 77 (15.6)
Gastric-Enteric Disorders 63 (12.8)

Methods of EN administration

Intermittent by gravity 380 (73.1)

Continuous by infusion pump 114 (26.9)

BMI classification

Underweight (<18.5 Kg/m2) 57 (14.2)
Adequate weight (18.5 - 24.9 Kg/m?2) 173 (43.1)
Overweight (25 - 29.9 Kg/m2) 106 (26.2)
Obesity (>30 Kg/m?2) 66 (16.5)

Reason for study withdrawal

Oral Intake Acceptance 312 (63.2)
Transfer 88(17.8)
Hospital discharge 21 (4.3)
Gastrostomy/Jejunostomy 11(2.2)
Death 38(7.7)
Others** 24 (4.8)

*Multiple-response question. **Patients who transitioned to parenteral nutrition and palliative care. SAH — Systemic Arterial Hypertension; AMI — Acute Myocardial Infarction; NET — Nasoenteral Tube; GIT — Gastrointestinal Tract;
EN — Enteral Nutrition; BMI — Body Mass Index.
Source: Research data, 2024.
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Figure 1 - Progression of prescribed and administered volume of nutritional therapy, over days of follow-up. Porto Alegre,
Rio Grande do Sul, Brazil, 2024.

ENT — Enteral Nutrition Therapy; ml — milliliters.
Source: Research data, 2024.

Figure 2 - Boxplots of prescribed and infused nutritional therapy volume within 24 hours in relation to patients who did or

did not reach the target of > 80% of the indicator. Porto Alegre, Rio Grande do Sul, Brazil, 2024

QINT — Quality Indicator in Nutritional Therapy.
Source: Research data, 2024.
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Figure 3 - Bland-Altman plot showing the relationship between the mean prescribed and infused ENT volume (in ml)
(x-axis) and the difference between the prescribed and infused ENT volume (in ml) (y-axis).

NT: Nutritional Therapy; MI — milliliters.
Source: Research data, 2024.

H DISCUSSION

This study identified a large difference between the
prescribed and infused volumes over the days of ENT
in the wards. It also showed that few patients reached
the target volume of infused diet > 80%. It was also
observed that when low volumes of ENT are prescribed,
itis easier for patients to reach the QINT target.

The ENT infused volume lower than that prescribed
has already been identified previously in a study
conducted in the same hospital as the present study,
but with patients admitted to the ICU. According
to the authors, during the 30-day follow-up of 85
patients, the prescribed volume was never reached,
and approximately 40% of the prescribed ENT was
not infused®?. In another study, conducted in a public
hospital in Pard, the volume of infused ENT in the ICU
was significantly lower than the prescribed volume
(-652.5+182.2;p < 0.0001)?. Internationally, in a surgical
and trauma ICU in the United States, it was found that
the overall percentage of infused EN was 75.3%, with
trauma patients achieving higher percentages of EN
volume when compared to surgical patients (78.2%
vs. 69.99%)%),
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Several factors may contribute to the difference
between the prescribed and infused ENT volume. The
most commonly cited causes in the literature include
mechanical issues with the NET/NGT (blockages,
partial or total inadvertent removals)®9, interruptions,
whether due to fasting for procedures or surgeries®*
and gastrointestinal symptoms (intolerance) of the
patient?*?”), These aspects support the case series
showing that both the clinical conditions of the patients
and the therapeutic approach used can hinder the
achievement of the prescribed ENT volume.

To improve the achievement of the IQTN target
of “prescribed and infused volume of ENT”, a group
of American researchers developed a protocol to
improve the provision of EN for patients in a surgical
and trauma ICU.The protocol consists of a combination
of multidisciplinary strategies to (a) extend the feeding
period for surgical patients, offering EN until the onset
of anesthesia; (b) offer EN early to patients (within 48
hours of admission to the unit) and use post-pyloric
feeding tubes as the preferred method for EN; and (c)
prescribe the daily volume of EN, based on the need
for breaks and/or interruptions in the diet. The protocol
was implemented over a four-month period for 256



patients in the control group (2,663 days using EN)
and 232 patients in the intervention group (2,059 days
using EN), and the intervention group better achieved
the QINT target (52.7% vs. 65.2%; p < 0.01)“,

Discrepancies between prescribed and infused
volumes and the incomplete infusion of enteral
nutrition not only worsen patient outcomes!#'%, but
are also associated with resource and investment waste,
including enteral nutrition bottles and formulas, and
increased costs for hospitals. No studies were found in
the hospital that assessed these costs. However, this
information has been identified in the literature for
different healthcare institutions. In a tertiary hospital in
Ceard, over a year, enteral diet waste in the pulmonology
and cardiology wards for adult patients occurred
117 times (24.8%) and 42 times (8.9%) respectively.
Furthermore, a significant relationship was identified
between waste-related factors and the volume
dispensed and wasted (p < 0.005), demonstrating that,
proportionally, the greater the volume of diets destined
for a unit, the greater the volume and/or number of
waste events. The direct cost of waste identified in the
aforementioned study refers to formulas, modules and
bottles, totaling 2,714.12 BRL (in the evaluated year)?”.
The authors also emphasized that the value of wasted
enteral nutrition could have supplied the nutritional
needs of approximately 133 patients for a single day
of ENT use.

In this study, the QINT target “frequency of days
of adequate administration of the prescribed volume
versus infused volume in patients on ENT” (= 80% of
the prescribed) was reached by only 17% of patients,
a result significantly lower than that identified in the
literature, even in studies developed in other types of
healthcare units. The QINT has been little investigated in
open care units"?, with most studies focusing on ICUs®?*
262829 In an ICU of a university hospital in Jodo Pessoa/
Brazil, in the analysis of 79 medical records of elderly
patients, the indicator reached 54.6% of adequacy
(target >80%)“®.1n a study conducted in a trauma ICU
in Curitiba/Brazil, in the two years investigated, 84%
(n=163) and 85% (n=122) of patients managed to reach
the indicator target (target >70%)“. At an international
level,in a surgical and trauma ICU in the United States,
of 187 patients evaluated, 21% managed to reach the
indicator (target > 80%)“.

Enteral nutrition volume as a Quality Indicator in Nutritional Therapy in wards Il

Adequate results of the QINT are observed in
some studies with specific populations, suggesting
that achieving the IQTN target requires a planned and
individualized approach by the multidisciplinary team,
considering the actual needs and clinical conditions
of patients being assisted, and not only in values
recommended by guidelines, which sometimes do
not reflect the reality of healthcare in Brazil. In a study
with 51 patients with advanced-stage cancer admitted
to a palliative care unit in a hospital in Rio de Janeiro/
Brazil, the average infused ENT volume during the study
period was 795 ml/day, with an average of 9.6 days, and
the frequency of days of adequate administration of
the prescribed volume versus the infused volume was
92.6% (target > 809%)¢0.

When comparing prescribed and infused ENT
volumes between patients who met or did not reach the
IQTN target, the medians of the prescribed volume did
not differ. However, there was a statistically significant
difference in the volume of infused ENT (p<0.000).
Therefore, this suggests that patients evaluated by
the study at the hospital where the data collection
was performed reach the QINT target “frequency of
days of adequate administration of the prescribed
versus infused volume in patients on ENT” (= 80% of the
prescribed) when the volume of infused ENT is lower.

In the hospital investigated in this study, patientsin
the clinical and surgical wards received a lower volume of
ENT than prescribed. It is worth noting that the hospital
is a Reference Center for Nutritional Therapy and is
required to have a Multidisciplinary Nutritional Therapy
Team (MNTT)®Y. The MNTT must ensure adequate
conditions for the indication, prescription, preparation,
administration and final evaluation of ENT, with a view
to achieving the greatest benefits of the procedure
and prevent incidents and risks®?. This reality raises
the question of whether hospitals that are Reference
Centers for ENT, with evaluation and supervision of
MNTTs, are also unable to achieve the QINT target
“frequency of days of adequate administration of the
prescribed versus infused volume in patients on ENT”.

The results of this study contribute to demonstrating
that if additional measures are not implemented, the
difference between the prescribed and infused volume
of ENT will persist over the years. ENT prescription is
made based on estimates of nutritional need (equations)
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that consider patient characteristics and injury factors.
The estimate often indicates an energy-protein
prescription and diet volume that even a healthy, non-
hospitalized individual would struggle to achieve. The
literature#4%2%629 has shown that patients do not receive
the full amount of the prescribed diet.

This s a pioneering study at the national level, which
measured this indicator in adult clinical and surgical
wards with a significant number of patients, allowing
for generalization of the results. A key strength of this
study was the adoption of a cohort study, which allowed
a sequential and procedural measurement of the QINT
“prescribed versus infused volume of ENT’, since there is
alack of prospective studies in the literature to measure
this QINT. Itis also noteworthy that this research method
is feasible with the reality of Brazilian healthcare services
and care routines related to ENT. However, these findings
cannot be generalized to the international level, as there
are differences in best practices for ENT. Although the
data for this study were collected several years ago,
they were obtained using a solid research design and
methodology for data collection and analysis.

Il CONCLUSION

There was non-compliance with the QINT “prescribed
versus infused volume”in the wards, with only 17.5% of
patients reaching the target of >80% of the prescribed
volume. Furthermore, no patient received the full
prescribed volume on any of the monitoring days,
resulting in a 45.5% reduction in ENT. In this sample,
patients who had been prescribed low volumes of ENT
were more likely to reach the investigated QINT target.

This study on a specific QINT provides insights
to assess institutional performance regarding care
practices in the ENT. This can help nursing teams,
hospital managers, and decision-makers to assess the
level and variation in the quality of ENT care, as a way
of improving patient outcomes and the efficiency of
resource allocation.
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