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Abstract
Introduction: Children with developmental delay and neurological impairment 
(NI) frequently have gastrointestinal disorders that interfere with oral food intake. 
For children, enteral tube feedings (EN) are sometimes used. Some parents of 
tube-fed children seek to provide foods, via feeding tube, they believe are more 
healthful.

Objective: Primary objective assessed meeting daily calorie goals; secondary 
objectives assessed meeting protein-intake, formula intolerance, and quantifying 
adverse events.

Design: A prospective, observational study enrolled children requiring EN. 
Participants (N=21, 1-13 years) had enteral access via gastrostomy tube; were 
tolerant of their pre-study EN; and received ≥90% of nutritional needs via EN. 
Study formula (SF), 1.0 kcal/mL, provided 15%, 51% and 34% of calories from 
protein, carbohydrate and fat, respectively, and contained ingredients from foods 
such as tomatoes, peas, green beans, peaches, chicken, and cranberry juice. 
Children received SF for 7 days.

Results: On average, 60% (n=12) of children met at least 90% of calorie goals, and 
90% (n=18) met at least 70% of calorie goals, and 90% (n=18) met daily protein 
goals. All continued EN during entire study interval. Of 160 total feeding days, 
only 5 days reported adverse events, which were determined by a physician as 
unrelated or unlikely-related to SF.

Conclusion: The commercially-made, food-based formula tested was a safe, 
convenient, and nutritionally-balanced enteral feeding for children with NI and 
associated feeding disorders. Calorie and protein goals were achieved without 
notable intolerance and no reports of serious adverse events. The SF is a practical, 
nutritionally-complete, real-food option for enteral feedings in children with NI.

Keywords: Enteral Nutrition, Home care services, Neurologic Disorders, Nutrition, 
Pediatrics.
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Introduction
Up to 90% of children with developmental delays have some 
degree of feeding disorder as a result of neurological or 
neuromuscular impairment, physical anomalies, or sensory 
and behavioral food aversions [1] Children with neurological 
impairment (NI) frequently have a gastrointestinal (GI) disorders 
such as gastro esophageal reflux disease (GERD), dysphagia, or 
dysmotility, conditions that can interfere with adequate oral food 
intake [2-4] For children who cannot eat sufficient food safely and 

in a reasonable amount of time, enteral tube feedings are usually 
used [5]. 

Children with neurodevelopmental disorders differ in their 
physical capabilities, activity levels, and caloric needs. Individual 
enteral diets must reflect these differences, providing adequate 
amounts of protein without excess calories in order to prevent 
muscle wasting or becoming overweight [6,7] Other health 
conditions such as constipation and micronutrient deficiencies 
are also common in these children [8-10] and may require added 
nutrients or modification of the enteral formula.
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Some parents of tube-fed children with NI and associated 
feeding problems have expressed dissatisfaction with standard 
commercial formulas (SCF), reporting symptoms of GI intolerance 
in their child, and a desire to provide foods they believe are more 
healthful [11-13]. Some parents choose to blenderize food at home 
for tube feeding (H-BTF). While this allows parents to individualize 
HEN to meet a child’s needs and the parents’ preferences, H-BTFs 
may be time-consuming to prepare and without menu and recipe 
planning assistance with a registered dietitian nutritionist, H-BTFs 
may contain inconsistent or incomplete nutritional content [14].

In a growing trend, more commercially-blenderized food mixes 
and food-based commercial formulas have become available 
(Figure 1). Made in facilities registered by the Food and Drug 
Administration (FDA) and in compliance with good manufacturing 
processes, these food blends are designed as a safe, convenient, 
and nutritionally balanced alternatives to H-BTFs [15]. Indeed, 
survey results showed that a quarter to a third of parents 
interested in food-based enteral feeding are using these formulas 
some or all of the time [11,14].

Based on these observations, we hypothesized that a commercial 
enteral formula containing ingredients from real foods can 
meet estimated nutritional needs of children with neurological 
impairment without a significant increase in GI intolerance. This 
paper reports the results of a prospective, observational study 
of children requiring enteral tube feeding who received enteral 
formula containing real food ingredients. The primary objective 

of the study was to assess the proportion of these children who 
met daily calorie goals, and the secondary objectives were to 
evaluate the proportion of these children who met daily protein 
goals, formula tolerance, irritability and the incidence and nature 
of adverse events (i.e., safety).

Research Methodology
Study design
This was a single-center, prospective, observational study of tube-
fed children. The study was designed to assess how effectively an 
enteral formula containing real food ingredients met nutritional 
goals, as well as assessing its safety and tolerance. 

Study participants
To achieve the desired trial size, our goal was to enroll 20 children; 
21 were enrolled between April and November 2016. To be eligible 
for inclusion in the study, children had to be between the ages of 
1 and 13 years; have established enteral access via gastrostomy 
tube (G-tube); be tolerant of their pre-study enteral feeding; and 
regularly receive 90% or more of their nutritional needs (without 
the use of modular protein supplements) via enteral tube for at 
least 9 days. Children were excluded from the study if they had 
any medical conditions that would prevent enteral feeding into 
the gut and/or if investigator determined enteral feeding was 
not appropriate, any condition that would contraindicate use 
of the study product, such as, food allergies to study formula 
ingredients, if they were considered at risk for poor compliance 
to the study protocol, or were participating in another conflicting 
clinical trial at the time of this trial. We received informed consent 
from the legal representative for each child enrolled in the trial. 
Participants were recruited from the outpatient Pediatric GI 
clinic by the investigator. Since only one formula was offered in 
this study, the participants were not randomized. Formula was 
masked with the use of a non-commercial study formula label. 

Study procedures
Upon enrollment, the study center’s registered dietitian 
nutritionist (RDN) completed a nutrition assessment to establish 
calorie and protein needs for each child. The RDN determined pre-
study (PSF) and SF prescriptions based on established nutritional 
goals. The SF was a 1.0 kcal/ml pediatric formula containing 
ingredients from foods (tomatoes, peas, green beans, peaches, 
chicken and cranberry juice). It provided 15%, 51% and 34% of 
calories from protein, carbohydrate and fat, respectively, and 
2 g fiber per 250mL of formula (COMPLEAT® PEDIATRIC, Nestlé 
HealthCare Nutrition, Bridgewater, New Jersey, USA). 

Following consent and enrollment, caregivers were given a diary 
to record daily formula intake of their current enteral formula. 
Caregivers recorded one day of the child’s PSF intake (day -1). 
Starting on day 0, the children switched to the SF, as prescribed 
by medical providers, and continued for 7 full days (days 0 to 7). 
On day 8, the children returned to the clinic for the final study 
visit. During days 0 to 7, the children were fed exclusively the 
SF via a feeding tube, according to RDNs prescription. In a daily 
diary, caregivers logged the quantity of formula consumed; 

Figure 1 Enteral tube feeding options for home enteral nutrition 
(HEN).

A range of home enteral nutrition (HEN) feeding options are now 
possible
• SCF – Standard Commercial Formulas (SCF)
• F-CF – Commercially prepared tube feeds containing more food
    based ingredients than in CF
• H-BTF – Home-made food, blenderized for tube feeding
• C-BTF – Commercially-prepared food, blenderized for tube feeding
   (C-BTF)
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tolerance (stool frequency and consistency, incidence of 
vomiting, flatulence) and incidence of adverse and including 
serious adverse events. An RDN reviewed non-study enteral and 
oral intake to ensure compliance with inclusion criteria.  Each day, 
caregivers also rated their child’s level of irritability/mood based 
on a 5-point scale. A physician determined whether any reported 
adverse events were related to the feeding of the SF. 

Statistical analyses
 The study used a convenience sample of children [16]. The analysis 
is based on 21 children, of whom twenty completed the study 
and one withdrew early. The children who completed the study 
were those who consumed an average of at least 90% of calories 
from the SF over 7 days and received no more than 10% of caloric 
needs from non-study formula or other foods. Data captured on 
paper-based case report forms and in each participant’s diary 
were entered into an electronic database. All data entries were 
checked for accuracy by a second team member.

Descriptive statistics were used to summarize all study measures. 
Means, standard deviations, minimum, and maximum values are 
presented for continuous data, and counts and percentages are 
presented for categorical data. The summary of demographics, 
diagnoses, and daily calorie and protein needs at enrollment were 
based on 21 children, while end-of-study measures (caregivers’ 
tolerance assessments, percentages of daily calorie and protein 
intake needs that were met) are reported for the 20 children who 
completed the study. When a range was provided for nutritional 
prescriptions or intake measures, the lower end of the range was 
used for analyses. Some data cleaning was performed on the GI 
tolerance measures; for example, when a diary entry recorded 
“No” to experiencing a tolerance measure but also reported 
a frequency for that measure, a query was issued to the clinic 
study coordinator to resolve the discrepancy, and the data were 
updated accordingly. Analyses were conducted using Stata 
Statistical software, version 15.0, and figures were created using 
R version 3.3.2 [17].

Ethical approval and informed consent
This study was approved by an Institutional Review Board IRB, 
(tracking number: NES1-16-164) of an independent group 

(Copernicus Group IRB, Durham, NC, USA). The study fulfilled all 
requirements for human research, including written informed 
consent and the Declaration of Helsinki and Good Clinical 
Practice. This trial was registered at ClinicalTrials.gov (identifier: 
NCT02779335).

Results
Patient characteristics
Twenty-one children fed via G-tube were enrolled; one child 
was withdrawn early due to a single episode of emesis. Baseline 
demographics for participants (N=21) show that the mean 
age of study children was 6.4  ± 3.3 years (range: 2.1, 13.1) at 
enrollment; other characteristics are reported (Table 1). All 
children had a primary diagnosis of feeding disorder secondary 
to developmental delay or other neurological disorders. 

At the time of enrollment, the reported mean caloric need was 
1288 kcal/day (range: 750, 2585) and the mean protein need was 
38 g/day (range: 21, 84). Mean fluid intake need was 1,383 mL/
day (range: 950, 1840 mLs).

Percent of daily calorie intake met using the 
study formula
We analyzed the percentages of daily calorie intake met for days 
1 through 7 for 20 children (Figure 2). On average, 60.0% (n=12) 
of children met at least 90.0% of calorie goals, and 90.0% (n=18) 
met at least 70.0% of the calorie goals. Three children exceeded 
their calorie goal (intake > 110.0%). The overall mean percentage 
of daily calories met was 94.8% per participant per day (26.0% to 
156.0%). Calorie intake was similar with either formula, 1245.5  ±  
473.2 (PSF) and 1205.4  ±  451.9 kcal/day (SF).

Percent of daily protein intake met using the 
study formula
We calculated the percentages of daily protein goal met over the 
course of the study for 20 children (Figure 3). On average, 90.0% 
(n=18) of children met their daily protein goals. The percentage 
of daily protein goals met ranged from 36.0% to 222.0%, and the 
overall mean was 130.9% ± 35.8% per child per day. The mean 
protein intake per day was 39.4 ± 17.3 (PSF) and 48.2 ± 18.1 g/day 

Table 1 Characteristics of study children (n=21).

Sex n (%) Age and Anthropometrics Mean ± SD [Min, Max]
Male 12 (57.1) Age at enrollment  (years) 6.4  ± 3.3 [2.1, 13.1]
Female 9 (42.9) Height (cm) 110.2  ± 21.0 [80, 150]

Diagnosesa n (%) Weight (kg) 20.6  ± 8.6 [9.5, 36.9]
Developmental delay 19 (90.5) BMI (kg/m2) 16.2  ± 2.8 [11.8, 22.6]

Seizure disorder 6 (28.6) BMI percentile (%)b 46.2  ± 39.1 [1, 99]
Trisomy 21 1   (4.8) Weight for age percentile (%)c 35.2  ± 33.2 [0, 89]

Failure to Thrive 4 (19.0) Height for age percentile (%)c 33.1  ± 35.9 [0, 99]
GERD 13 (61.9) Weight for height percentile (%)c,d 37.4  ± 38.8 [0, 98]

Constipation 10 (47.6)
a Multiple diagnoses may be given to a participant
b Missing BMI percentile data on one participant
c Among participants age 10 and under
d Missing weight for height percentile data on five participants
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Figure 2 Percentage of daily calorie intake met (N=20).

Note: The percentages of daily calorie goals met by twenty participants are shown in the heatmap over seven days. The participants are shown 
in rows, and study days are shown in columns. The higher and lower percentages are shown in red and white, respectively, as shown by the color 
key at the bottom. The mean percentages over seven days for each participant are shown at the right side of the heatmap.

Figure 3 Percentage of daily protein intake met (N=20).

Note: The percentages of daily protein goals met by twenty participants are shown in the heatmap over seven days. The participants are shown 
in rows, and study days are shown in columns. The higher and lower percentages are shown in red and white, respectively, as shown by the color 
key at the bottom. The mean percentage over seven days for each participant is shown at the right side of the heatmap.
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(SF). Fifteen (75.0%) children received at least 90.0% of protein 
goals without exceeding 110.0% of their calorie goals.

Gastrointestinal and adverse events
The results of gastrointestinal tolerance assessments based on the 
twenty caregivers’ reports are summarized (Table 2). The mean 
number of stools per child per day for PSF and SF was unchanged, 
with a 20.0% decrease in mean number of hard-to-pass stools 
and reports of flatulence. Watery stools and reports of vomiting 
remained unchanged. Out of 20 children, five experienced at 
least one gastrointestinal adverse event on one day of the study 
(5 days of 160 total study feeding days). These adverse events, 
however, were either unrelated or unlikely to be related to the 
SF based on medical provider assessments. For all children, tube 
feedings were continued through the entire study interval. As 
noted previously, one child was withdrawn early due to a single 
episode of emesis.

Discussion 
For children who have feeding disorders and require enteral 
nutrition, our study results demonstrate that a commercial 
enteral formula that includes ingredients from foods, including 
fruit and vegetables, can meet calorie and protein goals without 
increasing adverse events. In fact, a majority of these children 
(60%) met their estimated daily protein goals without exceeding 
calorie needs, meaning the SF met their needs efficiently and 
effectively.

SCFs, widely used since the 1970’s, have improved the nutritional 
status and quality of life of many children, including those with NI 
[12,13,18]. However, SCFs have limitations. They are associated 
with GI intolerance in some children, may lack fiber and certain 
nutrients derived from fruits and vegetables, and do not 
accommodate parents’ growing interest in providing “normal” 
food to their tube-fed children [11-13]. Furthermore, children 

Table 2 Caregiver tolerance assessment (n=20).

Caregiver tolerance assessment Pre-study formula (Based on day -1) Study formula(Mean of days 1 – 7)
GI Tolerance
• Number of stools per child per day

Mean value  ± SD 1.3 ± 1.1 1.2 ± 1.0
[Min, Max] [0,4] [0,4]

• Stool consistency, percent of stools (%)
Hard to pass 20.00% 8.00%

Smooth and soft 28.00% 44.40%
Watery 4.00% 2.50%

• Vomiting
Number of children (%) 19 (95.0) 18.1 (90.7)

• Gas
Number of children (%) 13 (65.0) 10.6 (52.9)

• Mood
Number of children (%)

Happy 11 (55.0) 13.1 (65.7)
Content 8 (40.0) 3.6 (17.9)

GI: Gastrointestinal; SD: Standard Deviation

Table 3 State of the art for pediatric home enteral nutrition.

Which children use enteral nutrition?
·         There are nearly 200,000 pediatric patients on home enteral nutrition in the US [30].
·         Most are children with developmental delays and feeding disorders due to neurological impairment (NI) or neuromuscular conditions [1].
·         Children with NI frequently have feeding and swallowing problems and GI dysfunction that interferes with normal nutrition [1,5].
There is a growing trend towards feeding real foods and their components.
·         There is growing evidence that real food in enteral feeds can help improve GI tolerance [11, 19-25]
·         Improved tolerance likely results from increased viscosity and from development of a more diverse microbiome, which follows intake of varied 
nutrients and fiber in a diet based on real foods [22].
Home-made FB-HENs are not convenient to prepare, and nutrition quality can vary.
·         Preparation is time-consuming [13,27].
·         Only 50% of parents report receiving recipe guidance from an HCP [11,31].
·         Nutrition can be inconsistent day to day; with lower nutrient reserves, children are more sensitive to calorie and macronutrient shortfalls 
than adults [32].
·         To ensure optimal intake of macro- and micronutrients, nutrition guidance and monitoring is advised [4,5,32].
·         Many RDNs report feeling unprepared to offer recipes for home-made BTF [11,28].
Abbreviations: US, United States; GI, gastrointestinal; RDN, registered dietitian nutritionist.
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with NI who are fed SCF may not obtain sufficient amounts of 
certain micronutrients because they are unable to consume 
quantities of standard enteral formulas to deliver appropriate 
levels of micronutrients as they are designed for the caloric 
requirements for healthy children [4,5]. Furthermore, because 
SCF is formulated for healthy children, a child with NI and lower 
activity may not be able to consume enough SCF to receive 
adequate levels of certain micronutrients.

There is a small but growing body of evidence that enteral 
formulas with real food ingredients are safe and can help improve 
GI tolerance compared to SCF [11,19-25] Some parents of children 
who have transitioned to H-BTF report fewer symptoms of tube 
feeding intolerance (reflux, gagging, diarrhea, and constipation) 
[26] Such H-BTF-fed children also met nutrient or growth goals, 
though to do so typically required feeding greater volumes of BTF 
compared to SCF [11,21,22] (Table 3). 

Nutrition experts suggest several possible mechanisms for 
improved GI tolerance. These include increased viscosity of the 
feed that, like thickened commercial formula, [5] helps reduce 
regurgitation and aspiration pneumonia; and improved dietary 
diversity which contributes to microbial diversity [22]. Indeed, 
a recent prospective study of GI health in medically-complex 
children found stool-bacteria diversity was improved when the 
children transitioned from SCF to H-BTF [21] In another study of 
70 children requiring tube feeding, those who consumed home-
made or commercially-prepared BTF received identical caloric 
and micronutrient profiles to children who were fed SCF, with 
the exception of vitamin D [22]. Followed for a year, the BTF-
fed children had less abdominal pain and fewer GI symptoms 
compared to the SCF-fed children, and significantly fewer visits 
to the emergency room (43%), fewer hospital admissions (53%), 
and fewer admissions for respiratory issues (67%) [22]. 

For families, however, use of H-BTF presents 
challenges
Preparation can be labor-intensive, blends must be served within 
2 hours of preparation, and enteral feeding tubes can become 
clogged by small food pieces [11,14]. Caregivers must take into 

account any special food needs, food allergies, and the day-
to-day variability of the blend’s nutritional content and/or the 
child’s physical activity while making sure their child receives 
adequate—but not excess—fluid and macro- and micronutrients 
as they grow [27]. Despite the complexity of preparation, only 
half of parents undertaking this task had help with recipes from 
a healthcare provider (HCP) [11]. Furthermore, a survey found 
parents and HCPs had a hard time finding a local pediatric RDN 
to provide recommendations in H-BTF preparation, and nearly 
30% of RDNs reported feeling the need for more training [28]. 
Results of a recent study showed that with guidance, H-BTF could 
be prepared safely in home environments [29].

Our study had some limitations. Due to its relatively short 
duration (7 study-feeding days), we were unable to evaluate the 
long-term effects of the SF on growth and development. While a 
majority of children (60%) met 90% of their calorie goal, not all 
of them did. Nevertheless, this and a previous study 24 suggest 
that a commercial formula made with real food can be an option 
to address malnutrition caused by feeding disorders in children. 
Also limiting our study was that all children were recruited 
from a single center, and the possibility of increased variability 
in the measures studied (i.e., formula intake, tolerance, mood, 
adverse events) since it was reported by caregivers rather than by 
centralized, trained study personnel [30-32]. 

Conclusion
In conclusion, the commercially-made, enteral nutrition 
formula with food ingredients tested is a safe, convenient, 
and nutritionally-balanced solution for children with feeding 
disorders secondary to developmental delay and NI. The formula 
met calorie and protein goals without notable intolerance in 
children and with no reports of serious adverse events. It is a 
practical, nutritionally-complete, real-food option for parents 
who are unable to prepare home-made BTF. It is also appropriate 
option for quick meals or as a portable out-of-home option in 
settings away from refrigeration, or where there are limitations to 
providing home-made blenderized tube feedings, such as when a 
child is at school.

References
1	 Kleinert JO (2017) Pediatric feeding disorders and severe 

developmental disabilities. Semin Speech Lang 38: 116-125.

2	 Penagini F, Mameli C, Fabiano V (2015) Dietary intakes and nutritional 
issues in neurologically impaired children. Nutrients 7: 9400-9415.

3	 Quitadamo P, Thapar N, Staiano A (2016) Gastrointestinal and 
nutritional problems in neurologically impaired children. Eur J 
Paediatr Neurol 20: 810-815.

4	 Romano C, Dipasquale V, Gottrand F (2018) Gastrointestinal and 
nutritional issues in children with neurological disability. Dev Med 
Child Neurol 60: 892-896.

5	 Romano C, van Wynckel M, Hulst J (2017) European Society for 
Paediatric Gastroenterology, Hepatology and Nutrition guidelines 
for the evaluation and treatment of gastrointestinal and nutritional 

complications in children with neurological impairment. J Pediatr 
Gastroenterol Nutr 65: 242-264.

6	 Marchand V, Motil KJ, Nutrition NCo (2006) Nutrition support for 
neurologically impaired children:   A clinical report of the North 
American Society for Pediatric Gastroenterology, Hepatology, and 
Nutrition. J Pediatr Gastroenterol Nutr 43: 123-135.

7	 Schoendorfer N, Tinggi U, Sharp N (2001) Protein levels in enteral 
feeds:  do these meet requirements in children with severe cerebral 
palsy? Br J Nutr 107: 1476-1481.

8	 Chong SK Gastrointestinal problems in the handicapped child. Curr 
Opin Pediatr 13: 441-446.

9	 Malone C, Sharif F, Glennon-Slattery C (2016) Growth and nutritional 
risk in children with developmental delay. Ir J Med Sci 185: 839-846.

10	 Sullivan PB, Juszczak E, Lambert BR (2002) Impact of feeding 
problems on nutritional intake and growth:  Oxford Feeding Study II. 
Dev Med Child Neurol 44: 461-467.



7© Under License of Creative Commons Attribution 3.0 License

Vol.6 No.4:3
2020                  Journal of Clinical Nutrition & Dietetics

ISSN 2472-1921

11	 Johnson TW, Spurlock AL, Epp L (2018) Reemergence of blended 
tube feeding and parent's reported experiences in their tube fed 
children. J Altern Complement Med 24: 369-373.

12	 Krom H, van Zundert SMC, Otten MGM (2019) Prevalence and side 
effects of pediatric home tube feeding. Clin Nutr 38: 234-239.

13	 Oparaji JA, Sferra T, Sankararaman S (2015) Basics of blenderized 
tube feeds:   a primer for pediatric primary care clinicians. 
Gastroenterology Res 12: 111-114.

14	 Epp L, Lammert L, Vallumsetla N (2017) Use of blenderized tube 
feeding in adult and pediatric home enteral nutrition patients. Nutr 
Clin Pract 32: 201-205.

15	 Bennett K, Hjelmgren B, Piazza J (2020) Blenderized tube feeding:  
health outcomes and review of homemade and commercially 
prepared products. Nutr Clin Pract 35: 417-431.

16	 Chouinard J, Czerkies L, Cekola P (2017) ABSTR:  Meeting nutritional 
needs with reformulated adult tube feeding formulas in Abstracts 
from Dietetic Research Event:  June 8 and 9, 2017. Can J Diet Pract 
Res 78: 150-163.

17	 R Core Team (2016) The R Project for statistical computing. https: //
www.r-project.org,

18	 Dipasquale V, Ventimiglia M, Gramaglia SMC (2019) Health-related 
quality of life and home enteral nutrition in children with neurological 
impairment:  A report from a multicenter survey. Nutrients 11.

19	 Abu-Elmagd K, Todo S, Tzakis A (1994) Three years clinical experience 
with intestinal transplantation. J Am Coll Surg 179: 385-400.

20	 Epp L (2018) Nutrition issues in gastroenterology, series #176:  
Blenderized feeding options - The sky's the limit. Pract Gastroenterol 
42: 30-39.

21	 Gallagher K, Flint A, Mouzaki M (2018) Blenderized enteral nutrition 
diet study:  feasibility, clinical, and microbiome outcomes of providing 
blenderized feeds through a gastric tube in a medically complex 
pediatric population. JPEN J Parenter Enteral Nutr 42: 1046-1060.

22	 Hron B, Fishman E, Lurie M (2019) Health outcomes and quality of 
life indices of children receiving blenderized feeds via enteral tube. J 
Pediatr 211: 139-145 e131.

23	 Pentiuk S, O'Flaherty T, Santoro K (2011) Pureed by gastrostomy tube 
diet improves gagging and retching in children with fundoplication. 
JPEN J Parenter Enteral Nutr 35: 375-379.

24	 Samela K, Mokha J, Emerick K (2017) Transition to a tube feeding 
formula with real food ingredients in pediatric patients with intestinal 
failure. Nutr Clin Pract 32: 277-281.

25	 Todo S, Tzakis A, Abu-Elmagd K (1994) Current status of intestinal 
transplantation. Adv Surg 27: 295-316.

26	 Trollip A, Lindeback R, Banerjee K (2020) Parental perspectives on 
blenderized tube feeds for children requiring supplemental nutrition. 
Nutr Clin Pract 35: 471-478.

27	 Zettle S (2016) Deconstructing pediatric blenderized tube feeding:  
getting started and problem solving common concerns. Nutr Clin 
Pract 31: 773-779.

28	 Johnson TW, Spurlock A, Pierce L (2015) Survey study assessing 
attitudes and experiences of pediatric registered dietitians 
regarding blended food by gastrostomy tube feeding. Nutr Clin 
Pract 30: 402-405.

29	 Milton DL, Johnson TW, Johnson K (2020) Accepted safe food-
handling procedures minimizes microbial contamination of home-
prepared blenderized tube-feeding. Nutr Clin Pract 35: 479-486.

30	 Mundi MS, Pattinson A, McMahon MT (2017) Prevalence of home 
parenteral and enteral nutrition in the United States. Nutr Clin Pract 
32: 799-805.

31	 Weeks C (2019) Home blenderized tube feeding:  A practical guide 
for clinical practice. Clin Transl Gastroenterol 10: e00001.

32	 Carter H, Johnson K, Johnson TW (2018) Blended tube feeding 
prevalence, efficacy, and safety:  What does the literature say? J Am 
Assoc Nurse Pract 30: 150-157.

https://www.r-project.org
https://www.r-project.org



