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Abstract

Objective: To identify the nutritional diagnoses (DN) of people using home
enteral nutrition (NED), through the application of the second step of the
Nutrition Care Process (PCN), using the Standardized Nutrition Care Process
Terminology (TPCN). Methods: Observational, cross-sectional and descriptive
study with people using NED assisted by the Program of Nutritional Care for
People with Special Feeding Needs (PAN) of a municipality in the Southern
region of Brazil. Data collection occurred between June 2016 and February
2018, including socioeconomic, demographic, food security, medical history,
nutritional status, and food consumption data, and were obtained from
people using NED and their caregivers. The DN were identified according to
the TPCN of the Academy of Nutrition and Dietetics (AND), organized into
(IN), (NC),
Behavior/Environment (CN). Results: 123 people participated, with a mean age

three domains: Intake Clinical Nutrition and Nutritional
of 63.7 + 21.1 years and a per capita income of 2.6 minimum wages; 41 DN
were identified, the most prevalent being: suboptimal fiber and vitamin D
intake (100%), swallowing with difficulty (100%), physical inactivity (79.7%),
suboptimal self-care management (79.7%), self-feeding with difficulty (79.7%),
suboptimal magnesium (68.3%) and folate (67.5%) intake, unintentional
weight loss (56.9%), food insecurity (51.2%), and suboptimal protein intake
(50.4%). Conclusion: The most frequent DN are related to the intake of
essential nutrients, difficulties with swallowing and self-feeding, self-care, and
physical activity practice. The standardized diagnosis can guide prioritization

and increase the effectiveness of home nutritional intervention.

Keywords: Diagnosis. Enteral Nutrition. Nutritional Therapy. Nutritional
Assessment. Nutrition Surveys. Home Care.

Resumo

Objetivo: Identificar os diagnodsticos nutricionais (DN) de pessoas em uso de
nutricdo enteral domiciliar (NED), por meio da aplicacao do segundo passo do
Processo do Cuidado em Nutricdo (PCN), utilizando a Terminologia
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Padronizada do Processo do Cuidado em Nutricdo (TPCN). Métodos: Estudo
observacional, transversal e descritivo com pessoas em uso de NED atendidas
pelo Programa de Atencdo Nutricional as Pessoas com Necessidades
Especiais de Alimentacdo (PAN) de um municipio da Regido Sul do Brasil. A
coleta de dados ocorreu entre junho de 2016 e fevereiro de 2018, incluindo
dados socioeconémicos, demograficos, seguranca alimentar, histdrico
médico, estado nutricional e consumo alimentar, e foram obtidos das pessoas
em NED e seus cuidadores. Os DN foram identificados conforme a TPCN da
Academy of Nutrition and Dietetics (AND), organizados em trés dominios:
Ingestao (IN), Nutricdo Clinica (NC) e Comportamento/Ambiente Nutricional
(CN). Resultados: Participaram 123 pessoas, com idade média de 63,7 + 21,1
anos e renda per capita de 2,6 salarios minimos. Foram identificados 41 DN,
sendo 0s mais prevalentes: ingestdao de fibra e vitamina D subdtima (100%),
degluticdo com dificuldade (100%), inatividade fisica (79,7%), gerenciamento
de autocuidado subdtimo (79,7%), autoalimentacdo com dificuldade (79,7%),
ingestao de magnésio (68,3%) e folato (67,5%) subdtima, perda de peso ndo
intencional (56,9%), inseguranca alimentar (51,2%) e ingestdo de proteina
subdtima (50,4%). Conclus@o: Os DN mais frequentes estdo relacionados a
ingestdao de nutrientes essenciais, dificuldades de degluticdo e
autoalimentacdo, autocuidado e pratica de atividade fisica. O diagndstico
padronizado pode orientar a priorizagdo e aumentar a efetividade da
intervenc¢do nutricional domiciliar.

Palavras-chave: Diagndstico. Nutricdo Enteral. Terapia Nutricional. Avaliacdo
Nutricional. Inquéritos Nutricionais. Assisténcia Domiciliar.
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INTRODUCTION

The use of enteral nutrition (NE) has increased in recent decades, in part due to the growth in the prevalence of
noncommunicable diseases and conditions (DANTSs), which may cause disabilities that make oral feeding difficult." Frequently, NE
is required for prolonged periods, which may not justify hospitalization.2 In this context, Home Enteral Nutrition (NED) is
recommended by international guidelines as a reliable and effective nutritional strategy, capable of ensuring the maintenance and
recovery of nutritional status, reducing the risks of hospital infections, complications and associated costs, in addition to promoting
greater autonomy for the person using NED, better quality of life and greater proximity to family members.3

However, despite the benefits, NE, whether in the hospital or home environment, may be associated with gastrointestinal,
mechanical and metabolic complications that may impact safety and adherence to care, requiring continuous monitoring 2 Home
enteral nutrition programs have demonstrated a reduction in complications and costs; however, results may vary according to
the organization model and available support. In the United States, in 2013, the prevalence of NED use was estimated at 1,395
per million inhabitants;®in Spain, in 2019, at 98.51 per million;¢ and in Brazil, a cohort study carried out in the municipality of Curitiba
showed a 425% increase in the frequency of NED over the years from 2006 to 20157

In Brazl, although NED is provided for as a Human Right to Adequate Food (DHAA) for people with special feeding
needs and is described in the guidelines of the National Food and Nutrition Policy (PNAN)2it still represents a challenge for
both the Unified Health System (SUS) and the Food and Nutrition Security System (SISAN).2 This occurs because NED
requires articulation between health and food and nutrition security, as recommended by the PNAN, but faces difficulties,
such as the absence of a specific public budget for this modality of care. In view of this scenario, nutritional care protocols
have been formulated and implemented in the SUS™ with the aim of ensuring comprehensive health care in a safe, efficient
and effective manner.

Safety, effectiveness, high quality and cost reduction are also objectives of the Academy of Nutrition and Dietetics
(AND) in the proposal of the Nutrition Care Process (PCN)." This tool includes four steps: assessment, diagnosis,
intervention and monitoring, and can be applied in any area of the nutritionist's practice. The PCN assists in prioritizing
diagnoses and identifying interventions that may improve the outcomes of nutritional care, encouraging critical thinking
and problem solving ]'2'3 In 2014, the PCN was adapted for Brazil with the support of the Brazilian Association of Nutrition
(ASBRAN) and a group of specialists, who adapted the terms and guidelines to the reality of professional practice in the
country.™

The PCN also includes the Nutrition Care Process Terminology (TPCN), which internationally standardizes the terms used
in the four steps of the tool. This standardization represents a paradigm shift in nutritional practice, as it favors data comparability,
communication between teams and integration between different points of care, standardizes documentation and clearly
describes the observed problems, the interventions performed and their results. The second step, the DN, is the description of
the nutritional problems identified for the person or group, for which the nutritionist is responsible for intervention.’213

To date, no studies have been found on the use of the PCN in home nutritional care. It is noteworthy that people
using NED constitute a complex and heterogeneous group, varying in terms of clinical, nutritional and sociodemographic
characteristics. These factors influence dlinical evolution and nutritional prognosis, reinforcing the need for tools that allow
the systematization and standardization of care. In this sense, the application of the international standardization of
nutrition diagnoses, through the TPCN, may be a useful tool for care planning. Therefore, this study aimed to identify the
DN of people using NED, through the application of the second step of the PCN, using the TPCN.

METHOD
Study Design and Data Collection

Observational, cross-sectional study with descriptive analysis, with the participation of people using NED included in
the Program of Nutritional Care for People with Special Feeding Needs (PAN) of a municipality in the Southern region of
Brazil.
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The inclusion criteria were exclusive use of NE, being in home care through the PAN, agedover 18 years, and having
a caregiver available to participate in data collection. People with incomplete data were excluded.

Data collection was carried out from June 2016 to February 2018, and the information was obtained from both NED
users and their caregivers. Data were collected at the participants' homes and covered socioeconomic, demographic, food
security, medical history, nutritional status assessment and food consumption. No missing data were identified in the main
study variables, so all participants with complete information were included in the analysis. The sample was selected by
convenience, including eligible people assisted by the PAN during the data collection period.

Socioeconomic and Demographic Data

The demographic and socioeconomic data collected included sex, age, skin color, marital status, education, monthly
family income in minimum wages (considering R$ 937.00, approximately U$ 280.00, the minimum wage during the data
collection), receipt of retirement (social security benefit granted to workers who met requirements such as contribution
time and minimum age, ensuring a monthly income after leaving the labor market) and/or benefit from a government
program (financial or sodial assistance from a program created by the government, regardless of prior contribution). The
presence of aformal caregiver (trained and paid professional) or informal caregiver (family member or friend who assumes
responsibility for care without remuneration)™* was also recorded, as well as the education level of the person using NED
and of the caregiver.

Household Food Security
To assess food security aspects, the Brazilian Food Insecurity Scale - EBIA (short version) was used.'s
Medical History and Nutritional Assessment

Nutritional status assessment was performed by two previously trained nutritionists. The nutritionists responsible
for data collection were previously trained to ensure standardization of procedures and minimize measurement bias. Self-
reported data were complemented with clinical records whenever possible. When participants were unable to remain
upright, weight (kilograms, kg) and height (centimeters, cm) were estimated using the equations proposed by Chumleaet
al,'6'7 based on knee height (AJ) and arm circumference (CB). Although these equations were originally validated for older
adults, their use was chosen because they are a widely employed method in Brazilian clinical practice and recommended
in technical manuals of the Ministry of Health for estimating weight and height in bedridden individuals.’® Clinical
observation was performed to verify the presence of edema, which could interfere with anthropometric measurements.
This assessment was performed in a standardized manner, considering the presence or absence of edema in upper and
lower limbs, and was used as complementary information in the interpretation of anthropometry. It was not possible to
assess biochemical tests related to nutrition and malnutrition disorders due to the unavailability of information.

Dietary Intake Assessment

Dietary intake was assessed using a single 24-hour recall (24HR), applied to the main caregiver responsible for diet
administration, following a standardized protocol. In the case of NE with foods or mixed, all ingredients used were
described in detail, as well as their quantities, preparation methods and dilutions. For industrialized NE, brand, presentation
and volume used were recorded. The use of only one 24HR was chosen, considering that data collection was carried out
in only one home visit, in order to respect the routine of people using NED, caregivers and the time available for collection.
However, the adopted strategy made it possible to obtain consistent and applicable data for the proposed analysis,
espedially in the context of NED, in which there is a high standardization of the diet in use.” Macronutrient and
micronutrient values from the 24HR were calculated using an Excel spreadsheet structured based on the Table of
Reported Measures - POF 2008-2009% and calculated according to the Food Composition Table.2' For each recorded
item, the amount consumed was multiplied by the content of each nutrient present in the food according to the table,
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obtaining the individual value of energy, macronutrients and micronutrients. These individual values were summed for
each meal and subsequently for the daily total, allowing the evaluation of daily intake.

The participants’energy and protein needs were estimated, respectively, by equations that consider kilocalories (kcal)
and protein in grams (g) per kilogram of body weight per day (kcal’kg/day and g/kg/day) according to the degree of
metabolic stress.2 Carbohydrate and lipid needs were calculated individually.Z Fibers, vitamins (A, C, D, E, cobalamin,
thiamine, riboflavin, niacin, pyridoxine, folate) and minerals (calcium, iron, magnesium, potassium, phosphorus, sodium,
zinc, copper, selenium and manganese) were analyzed considering the daily reference values for sex and age group.Z2?
For the assessment of fluid intake, a recommendation of 30 to 40 milliliters (ml) per kilogram of body weight per day was
considered.®

Nutrition Diagnoses

Subsequently, the DN were identified according to the TPCN proposed by the AND and adapted by the Brazilian
Association of Nutrition (ASBRAN).™

The DN were divided into three domains: 1) Intake (IN), which contains five classes: energy balance, oral intake or
nutritional support, fluid intake, bioactive substances intake and nutrient intake; 2) Clinical Nutrition (NC) with four classes:
functional, biochemical, weight and malnutrition disorders; 3) Behavioral/Environmental Nutrition (CN) with three classes:
knowledge and belief, physical activity and functionality, and food security and access.'

The DN in the “Intake (IN)’ domain were identified using the comparison between dietary intake and the individual
recommendations for energy, micro- and macronutrients and fiber. All participants were in exclusive use of NE, with a tube
as an alternative feeding route and without full oral intake; therefore, dietary intake was evaluated based on nutritional
support, that is, on the administration of food via the enteral route, while fluid intake was analyzed considering the volume
of water administered via the enteral tube.

It was not possible to identify the DN referring to the biochemical and malnutrition disorder classes due to the
absence of these data.

For the DN in the “Clinical Nutrition (NC)' domain, data referring to clinical history and nutritional status assessment
were considered. For the Altered Gastrointestinal Function dlass, constipation was considered as fewer than three bowel
movements per week; diarrhea: three or more liquid bowel movements per day; normal: one to two bowel movements
per day.2 For the Unintentional Weight Loss class, information on recent weight changes was used. Body Mass Index (BMI)
was used to dassify participants according to the recommended cutoff points.®

For the DN in the “Behavioral/Environmental Nutrition (CN)" domain, the Physical Activity and
Functionality class was evaluated using the Subjective Global Assessment,3! verifying autonomy in physical
activity, self-care and self-feeding. The Knowledge and Belief class was not evaluated, as most participants
were unable to communicate and had their diet managed by caregivers.

Ethical Considerations

The study was conducted in accordance with the guidelines of Resolution 466/2012 of the National
Health Council. All procedures involving human beings were approved by the Research Ethics Committee of
the Federal University of Parana (CAAE: 49265615.1.0000.0102). The informed consent form (ICF) was signed
by all participants. This study followed the reporting guidelines dictated by the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE).32
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Statistical Analysis

Data were organized and analyzed using Microsoft Excel software and presented through descriptive
statistics, in absolute and relative frequency, mean, standard deviation and median (minimum and maximum
values).

RESULTS

A total of 123 people using NED were included, 64.3% older adults (n=79), with a mean age of 63.7 +
21.1 years, 50.4% (n=62) male, mostly white, more than half single, separated or widowed and with
incomplete elementary education or illiterate. The presence of an informal caregiver was predominant,
indicating dependence on support for NED management. The mean per capita income was higher than 2.5
minimum wages (approximately 2,436.20 reais / 728 dollars) and half of the participants reported receiving
retirement benefits of the person using NED or some government benefit. Regarding food security, more
than half of the participants’ households presented some degree of Food Insecurity, evidencing social
vulnerability (Table 1).

Table 1. Demographic and socioeconomic characteristics. Curitiba-PR, 2018.

Characteristics (n=123)
Age group % (n)
Adult 35,7 (44)
Elderly 64,3 (79)
Age (mean + SD) (years) 63,7+211
Sex % (n)
Female 49,6 (61)
Male 50,4 (62)
Skin color % (n)
White 80,5 (99)
Black 17,1 (21)
Asian 24(3)
Marital status % (n)
Single, separated, or widowed 60,2 (74)
Married or living with a partner 39,8 (49)
Education level % (n)
llliterate 19,5 (24)
Incomplete elementary school 34,1 (42)
Completed elementary school 16,3 (20)
Incomplete high school 1,6 (2)
Completed high school 13,8 (17)
Incomplete higher education 3,3(4)
Completed higher education 6,5(8)
Not informed 4,9 (6)
Caregiver % (n)
Formal 9,8(12)
Informal 90,2 (111)
Per capita income (mean = SD) 26+1,8
Receives retirement pension 49,6 (61)
Receives government benefit 56,9 (70)
Household food insecurity 51,2 (63)

Abbreviations: SD = Standard deviation; PAN = Nutrition Care Program.
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The most prevalent medical diagnoses were neurological diseases or conditions and cancer, present in
82.9% (n=102) of the sample. The majority (78%; n=96) made exclusive use of NE as an alternative feeding
route for a median time of one year, with more than half using gastrostomy as the access route. The most
used enteral formulation category was industrialized and more than half reported purchasing the NE
formulation with their own resources. Regarding anthropometric data, participants had a mean weight of
49.1 + 13.8kg, mean height of 159.2 + 9.9cm and mean BMI of 19.2 + 4.4kg/m?2, with most participants being
in the eutrophic state (48.0%, n=59) or underweight (43.9%, n=54), (Table 2).

Table 2. Clinical and nutritional characteristics. Curitiba-PR, 2018.

Characteristics (n=123)
% (n)
Medical diagnosis
Neurological diseases/conditions 59.3 (73)
Cancer 23.6 (29)
Other 17.1(21)
Enteral nutrition
Exclusive enteral nutrition 78.0 (96)
Oral supplementation 22.0(27)

Duration in HEN (months) (median, min-max)

12 (0,23-312)

Feeding tube position

Nasogastric 19.5 (24)
Nasoenteric 13.8(17)
Gastrostomy 59.3(73)
Jejunostomy 7.3(9)
Formula category
Industrialized 89.4 (110)
Food-based 4.9 (6)
Mixed 5.7 (7)
Formula acquisition
Purchase 64.2 (79)
PAN 23.9 (29)
Donation 5.7(7)
Health insurance 1.6(2)
Others 4.6 (6)
Anthropometry (mean + SD)
Weight (kg) 49,1 +13,8
Height (cm) 159,2+99
BMI (kg/m?) 192+44
Underweight 43,9 (54)
Eutrophy 48,0 (59)
Overweight 57(7)
Obesity grade | 1,6 (2)
Obesity grade Il 0,8 (1)

Abbreviations: cm = centimeters; kg = kilograms; SD = Standard deviation; BMI =
Body Mass Index; HEN = Home Enteral Nutrition; PAN = Nutrition Care Program.

A total of 41 DN were identified, with 70.7% (n=29) in the “Intake” domain. The DN Suboptimal fiber
intake, Suboptimal vitamin D intake and Swallowing with difficulty were observed for all people using NED
evaluated, showing common challenges in nutritional adequacy in NED. For approximately 80% (n=98), the
DN Physical inactivity, Suboptimal self-care management and Difficulty with self-feeding were identified,
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reflecting the complexity of nutritional care. The DN Suboptimal magnesium intake, Suboptimal folate intake,
Unintentional weight loss, Food insecurity and Suboptimal protein intake were observed for more than half
of the participants (Table 3), reinforcing the importance of systematic DN assessment.

Table 3. Nutrition diagnoses of participants. Curitiba-PR, 2018.

Nutrition Diagnoses (n=123)
Domain: Intake (IN) % (n)
Energy balance
Suboptimal energy intake 38,2 (47)
Excessive energy intake 35,8 (44)
Oral intake or nutrition support
Suboptimal enteral nutrition infusion 38,2 (47)
Excessive enteral nutrition infusion 35,8 (44)
Fluid intake
Suboptimal fluid intake 38,2 (47)
Nutrient intake
Excessive fat intake 89(11)
Suboptimal protein intake 50,4 (62)
Excessive protein intake 26,8 (33)
Suboptimal carbohydrate intake 8,1(10)
Excessive carbohydrate intake 0,8(1)
Suboptimal fiber intake 100 (123)
Suboptimal vitamin intake
Vitamin A 14,6 (18)
Vitamin C 17,1 (21)
Vitamin D 100 (123)
Vitamin E 19,5 (24)
Thiamine 8,1(10)
Riboflavin 3,3(4)
Niacin 4,1 (5)
Folate 67,5 (83)
Vitamin B6 89(11)
Vitamin B12 73(9)
Suboptimal mineral intake
Calcium 25,2 (31)
Iron 57(7)
Magnesium 68,3 (84)
Phosphorus 4,9 (6)
Zinc 22,8(28)
Copper 16,3 (20)
Selenium 14,6 (18)
Manganese 13,0 (16)
Domain: Clinical (NC) % (n)
Functional
Swallowing difficulty 100,0 (123)
Altered gastrointestinal function
Constipation 38,2 (47)
Diarrhea 32,0(39)
Weight status
Underweight 47,2 (58)
Unintentional weight loss 56,9 (70)
Overweight/obesity 5,7 (7)
Obesity class | 1,6(2)
Obesity class Il 0,8 (1)
Domain: Behavioral/Environmental (CN) % (n)
Physical activity and functionality
Physical inactivity 79,7 (98)
Suboptimal self-care management 79,7 (98)
Difficulty with self-feeding 79,7 (98)
Food security and access
Food insecurity 51,2 (63)

Abbreviations: IN = Intake; NC = Clinical; CN = Behavioral/Environmental.
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DISCUSSION

Most participants in this study were older adults with a medical diagnosis of neurological
diseases/conditions or cancer. The number of older adults in NED is often higher than that of adults. A study
with this population showed a prevalence of older adults (68% with a mean age of 66.7 + 17.6 years) with
neurological diseases (46.4%), followed by cancer (33.6%).” The main indications for NED are related to
dysphagia resulting from neurological impairment and cancer .2

In the retrospective study conducted by the Spanish Home Artificial Nutrition Group - NADYA,
neurological diseases and neoplasms represented approximately 83% of NED cases in the years 2018 and
2019,2 while in the United States this number reached almost 69%." The predominance of older adults
reflects the association between aging, higher incidence of neurological diseases and cancer, in addition to
functional decline and the presence of dysphagia, conditions that frequently require the use of an alternative
feeding route and reinforce the vulnerable profile of the older population.*67

In addition to the similarity in the clinical profile of participants, it is noteworthy that, both in Spain and
in the United States, the use of industrialized enteral formulas is predominant,’2 practice that was also
observed among the participants of this study. There are differences between the contexts of each country:
in Spain, NED is provided and organized by the public health systems; in the United States, coverage occurs
through public or private insurance, conditioned to specific clinical criteria;>33 in Brazil, supply remains
heterogeneous among municipalities, with variable participation of the public sector and, in some cases, the
need for direct purchase by families.3435

The use of industrialized enteral formulas had high prevalence among the participants. This information
is particularly relevant considering that the main form of acquisition is purchase and that a considerable
portion of participants present Food Insecurity at home. The PAN provides industrialized enteral formulas
only for children up to 10 years of age, while for adults and older adults the preparation of enteral nutrition
with foods is recommended through tested and analyzed prescriptions.’® Despite follow-up of dietary
prescriptions, families still choose to acquire industrialized enteral formulas.

Industrialized enteral formulas represent an important expense for families and become unsustainable
with prolonged use. NE with foods and/or mixed may be a more economical and safe alternative from a food
and nutrition standpoint.3¢ However, studies are needed to investigate the effectiveness of the different
enteral formulas used at home to support decision-making.'® This need becomes even more relevant when
considering the prolonged time in NED observed in this study, in which many participants remained on home
therapy for more than one year, requiring sustainable long-term decisions regarding the type of formula
used.

Participants in this study remained in NED for a period similar to that observed in a Polish study, where
the median length of stay was 354 days.3” Unlike Brazil, where NED programs are incipient and have limited
budgets, compromising the effectiveness of care,3 in Poland this modality of care is fully funded by the
Health System, with support from a multidisciplinary team and provision of industrialized enteral formulas
and supplies.3” In this context, the role of the nutritionist as part of the multiprofessional team and the
adoption of the PCN, based on standardized nutrition diagnoses, are fundamental to qualify nutritional care
in NED, especially in realities with structural limitations, such as the Brazilian one.

The identified DN reveal controversial results, such as a high prevalence of unintentional weight loss
and underweight concomitant with adequate or excessive energy intake. This can be explained by the
limitations of methods for assessing nutritional and metabolic status of bedridden people and those in NED,
as well as by the limitation of estimating energy requirements using equations. In practice, this may mean
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that people with adequate energy intake according to predictive equations may still maintain low weight or
weight loss due to protein deficits, micronutrients or absorption problems, highlighting the need for careful
monitoring of nutritional status.

The choice of tools, such as the 24HR, may influence the possible diagnoses. Although it is a practical,
low-cost tool widely used in clinical practice, the method reflects current intake and cannot be related to body
weight conditions or capture consolidated dietary patterns.3 However, in the context of NED, this limitation
tends to be minimized, since the administered diet shows little variation between days, due to standardization
of enteral prescription.’®3” Thus, the application of a single 24HR proved adequate to estimate intake,
especially when associated with detailed composition of formulas and administered volumes.

Likewise, the assessment of nutritional status of bedridden individuals also presents limitations,
requiring estimation of anthropometric measurements, since people with neurological diseases often
present muscle atrophy and weight 10ss.40,41 These limitations may cause underestimation or overestimation
of nutritional status, compromising the identification of real needs and increasing the risk of imprecise
diagnoses. In addition, predictive equations for energy expenditure have limited accuracy, reaching at most
70% accuracy, resulting in considerable errors.#2 These variabilities have a direct impact on nutritional
adequacy, potentially favoring energy deficits or excesses that influence clinical status, body composition and
the effectiveness of NED care.

Indirect calorimetry is the most reliable method, but its use is restricted to specialized outpatient and
hospital care due to operational limitations.#2 Correct estimation of energy requirements is essential to guide
individualized dietary prescription and the choice of formula type used at home, which may be prepared with
foods, mixed formulas or industrialized formulas.

During the preparation of manipulated NE at home (with foods, mixed or industrialized powder),
variables such as the type of food, cooking and processing methods may influence nutritional composition.*
Residues retained in the sieving process, as well as the addition of extra liquids to ensure formula fluidity,
may alter the energy density of preparations, resulting in hypocaloric diets.*? In addition, the database used
for nutritional analysis has limitations, as it does not include preparations as consumed at home. Foods are
analyzed in cooked form without salt and oil, which may lead to underestimation of lipid and sodium
contents.?’

In addition to changes in formula density, dietary monotony resulting from prolonged maintenance of
formulations with low levels of micronutrients'37 may reflect the prevalence of insufficient intake of vitamin
D, folate and magnesium observed in the present study. Nutritional adequacy of the diet, therefore, should
be evaluated by a nutritionist. Analyses of the physical-chemical composition of enteral formulas, whether
manipulated or not at home, are necessary to assess dietary intake in this population,’® as nutrient
inadequacy may cause complications such as diarrhea and intestinal constipation.

The diagnosis of suboptimal fiber intake combined with physical inactivity may cause problems such as
constipation, present in a considerable portion of participants with the diagnosis of altered gastrointestinal
function. Constipation is frequent in people receiving prolonged NE and may be exacerbated by gut
microbiota dysbiosis,* dehydration and/or opioid use.** However, it can be prevented with adequate intake
of fiber and water.#¢ It is noteworthy that all participants in this study presented deficiency in fiber intake.

In addition, physical activity is also recognized as an important factor in preventing intestinal
constipation.*” However, in the context of NED, most patients are bedridden, which contributes to the high
frequency of physical inactivity observed in this study.



@ Diagnoses in Home Enteral Nutrition

The high prevalence of DN in the “Behavioral/Environmental Nutrition (CN)" domain such as physical
inactivity, suboptimal self-care management and difficulty with self-feeding, in addition to swallowing with
difficulty, included in the “Clinical (NC)" domain, were expected in this population. In this sense, the medical
diagnoses presented by most participants in the present study may be related to neurological diseases or
sequelae frequently associated with disorders of swallowing, cognition and locomotion, in addition to
dependence on general care.*

Physical inactivity, prevalent in people using NED, may be mitigated with the implementation of more
home rehabilitation programs. Physical activity and physiotherapy sessions for older adults in the context of
disabling diseases contribute positively. Among the benefits, improvements in body composition, dietary
intake, function and muscle strength, as well as quality of life, stand out.49:5

In this sense, nutritional care for people using NED is complex, as multiple DN were identified for each
patient. Although each patient may present multiple DN, it is recommended that, in clinical practice, the
nutritionist prioritize up to three DN per visit, to enable more targeted and effective interventions, without
losing sight of the global analysis of nutritional status. In addition, the priority DN should preferably be in the
“Intake” domain, since it involves specific skills of the nutritionist.

Finally, it is highlighted that the choice of methodologies and data collection instruments directly
influences the possible diagnoses to be established. The adoption of new approaches may reveal other
relevant aspects of the nutritional status and dietary intake of people using NED, contributing to the
qualification of care. Future studies should consider not only the standardization of diagnoses, but also
methodological diversity that enriches the understanding of the food and nutrition reality of this population.

This study has some limitations. The cross-sectional design does not allow causal relationships to be
established. The application of a single 24HR, although justified by the stability of feeding in NED, may reduce
sensitivity to identify subtle variations in intake. The absence of biochemical data made it impossible to
identify diagnoses in the biochemical and malnutrition disorder domains, restricting the scope of nutritional
assessment. The need to estimate anthropometric measurements based on equations, especially among
young adults, may have influenced the accuracy of nutritional status. As strengths, the application of the
TPCN, still little explored in national studies, the expressive number of participants assisted in a public service
and the inclusion of clinical, nutritional and socioeconomic variables stand out, offering an integrated view of
the complexity of care. Despite methodological limitations, the study demonstrated the feasibility of using a
still incipient tool, but with potential to contribute to home care. Future research should deepen the
longitudinal analysis of the impact of DN on clinical evolution and prognosis of people using NED, as well as
evaluate the effectiveness of different formulas used at home and the applicability of the PCN in different
regional contexts.

CONCLUSION

This study identified the DN of people using NED through the application of the second step of the PCN,
using the TPCN. Multiple DN related to nutrient intake, functional limitations and food insecurity conditions
were identified, evidencing the complexity of home nutrition care. Standardization of DN proved applicable
and useful to systematize priority needs, allowing the planning of more targeted and effective nutritional
interventions. In addition to qualifying clinical practice, the use of the TPCN may contribute to the
development of care protocols and support public policies aimed at home care, strengthening the
organization of nutritional care.
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