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Background: Children with disabilities receiving long-term enteral nutrition (EN) frequently struggle with feeding issues. This study
aims to develop and validate a questionnaire to assess tube feeding challenges and nutritional problems among this group of children.
Methods: In this survey-based study, data was collected via an online survey of mothers or caregivers of children with disabilities
receiving long-term EN. The questionnaire was prepared following a literature analysis of nasogastric, gastrostomy and jejunostomy-
related complications in children. The validation of the tool was conducted with three experts in the field, followed by its translation
into Arabic. It was then pilot-tested on six mothers of children with disabilities who receive long-term EN. The reliability of the
questionnaire was assessed using Cronbach’s-alpha coefficient and measurement of test—retest inter-rater reliability.

Results: Twenty-four children were included in this study; their median age was 4.7 years. The value of Cronbach’s-alpha (o = 0.742)
suggested good reliability of the tool items among the study sample. The test-retest reliability assessed by correlation coefficients
showed a strong correlation for most items; the r-value of the overall tool was 0.922, P < 0.001.

Conclusion: Strong test-retest reliability was demonstrated by the developed EN feeding problem questionnaire. Suggesting that the
questionnaire is reliable and valid for utilisation in children with disabilities.
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Introduction

Feeding problems are common in children with disabilities. According to a recent systematic review, children who have
unilateral cerebral palsy and stroke frequently experience dysphagia, which ranges between 24.2% and 88.6%." Up to 77% of
children with disabilities report having gastroesophageal reflux disease (GERD) as one of their gastrointestinal symptoms.”
Children with neurological disabilities also experience such problems far more frequently than those who develop normally.?
The inability to safely and successfully consume food is a hallmark of feeding difficulties in children with disabilities. This can
be caused by a number of factors, such as swallowing dysfunction, gastroesophageal reflux, and poor oral-motor coordination.
Such feeding difficulties can lead to various negative health outcomes, most notably poor growth and weight loss.

Enteral nutrition (EN) via tube feeding is considered a life-sustaining and therapeutic intervention for children with
disabilities who cannot meet their nutritional requirements via oral intake. The benefits of tube feeding include improved
growth and nutritional status, malnutrition prevention, fluid intake maintenance, facilitation of intake when diet is unpalatable,
improved medication compliance, reduced risk of aspiration and complications related to GERD, and overall enhanced health-
related quality of life for children and their carers.* EN can be delivered through a nasogastric, naso-jejunal, percutaneous
endoscopic gastrostomy (PEG), or jejunostomy tube.” Gastric feeding is considered the preferable method for EN access
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because of the high feasibility of tube insertion and provision of bolus feeds.” However, long-term EN introduces various tube
feeding challenges and nutritional problems that can profoundly impact children and their caregivers.® These challenges
include mechanical issues with feeding devices, gastrointestinal complications, and psychosocial stressors, all of which can
compromise the efficacy of EN and affect the child’s quality of life. Reflux, stomach ulcers, overfeeding, and site infections are
among the frequent adverse effects linked to gastrostomy feeding in children with neurological impairment.” Nevertheless,
longer-term and more robust case series studies are required to comprehend the advantages and risks of tube feeding initiation
in children with disabilities.

Appropriate management of feeding problems in children receiving long-term EN involves recognition and control of
contributing factors, which include feeding schedule, estimation of nutrients requirements, caring of tube feeding, and
identifying EN-related complications (ie, mechanical and gastrointestinal complications).® Regular assessment and evaluation
of tube feeding problems should be conducted in children with disabilities receiving long-term EN, with collaboration between
the child’s family and a multidisciplinary healthcare team. Unfortunately, there is no available standardised tool to system-
atically assess the tube feeding challenges and nutritional problems associated with long-term EN in children with disabilities.
For instance, Bell et al (2019) developed and validated a tool to screen for problems specifically related to oral feeding,
swallowing, and undernutrition in paediatric patients with cerebral palsy, but excluded patients with feeding tubes.’ They
included questions related to oromotor function, feeding-related difficulties (such as longer mealtimes, coughing during meals,
or difficulty with particular textures), and indicators of undernutrition (such as low weight gain or growth faltering).” Similarly,
other studies have focused on developing and validating tools for assessing quality of life in adult patients receiving home EN
and parenteral nutrition.'®'" Although the NutriQoL questionnaire is thorough, its applicability to pacdiatric patients may be
limited because it was validated largely in adult populations.'® Overall, the screening tools developed by these studies did not
address the tube feeding related problems in children with disabilities. Future studies should focus on creating and validating
assessment tools that are specific to tube feeding practices, age-appropriate, and inclusive of a wider spectrum of disabilities. A
well-designed questionnaire could therefore provide a standardised method for assessing the multifaceted aspects of enteral
feeding in children with disabilities, including mechanical, gastrointestinal, and nutritional adequacy. It could also facilitate
the identification of specific problems that require intervention, guide clinical decision-making, and support research efforts
aimed at improving care practices.

The present study aims to develop and validate a comprehensive questionnaire specifically designed to assess tube
feeding challenges and nutritional problems associated with long-term EN in children with disabilities. The development
of a robust assessment tool will help to enhance clinical practice, inform targeted interventions, and ultimately improve
the quality of life for children receiving long-term EN and their caregivers.

Materials and Methods
Study Design and Sampling

In this survey-based study, all mothers or caregivers of children with disabilities receiving long-term EN (more than 4
weeks) and living in Saudi Arabia were eligible to participate. The study complies with the Declaration of Helsinki and it
was approved by the ethics committee at Taibah University, certificate number (2024/177/203 CLN). The consent for
participation was obtained through a mandatory question confirming agreement to participate in the study.

Convenient sampling method was used in this study, where data was collected via an online survey, distributed
through various social media platforms including WhatsApp and X between December 2023 and March 2024. The study
collected information on feeding challenges and nutritional problems associated with long-term EN among children with
disabilities. The participants were given the option to provide their contact information if they were willing to participate
in the test-retest reliability of the questionnaire.

Questionnaire Development and Validation

The tool was developed to collect data on the feeding challenges and nutritional problems associated with long-term EN among
children with disabilities. The development of the tool followed a step-by-step approach (Figure 1). The English-language
questionnaire was prepared following a literature analysis of nasogastric-, gastrostomy- and jejunostomy-related complications in
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Figure | Flow diagram of validation process.

children."*!” The most reported tube feeding and nutritional problems in the literature were tube leakage, tube occlusion or
obstruction, infection, vomiting, gastroesophageal reflux, diarrhoea and constipation. In addition, weight gain and weight loss
were also reported among children receiving long-term EN.

Expert validation of the tool was conducted with 3 experts in the field who provided insight into the indication of EN
among children with disabilities, feeding and nutritional problems associated with its long-term application, as well as
the challenges faced by caregivers. The questionnaire was modified according to their feedback.

The English questionnaire was then translated into Arabic-language using the forward translation method. Two
translators completed the translation and ensured the cultural appropriateness of the questionnaire. The Arabic-language
version of the questionnaire was then developed and pilot-tested on 6 mothers of children with disabilities on EN feeding.
Based on the received feedback after pilot testing, clarifications for some items were included.

The final version of the questionnaire included 15 sociodemographic questions and 12 Likert scale questions that are
related to tube feeding (10 questions to assess feeding and nutritional problems associated with EN among disabled
children and 2 questions to assess feeding difficulties experienced by the caregivers). The participants were asked to rate
the frequency of each item on a scale of 1 (Never), 2 (Rarely), 3 (Sometimes), 4 (Often) and 5 (Always). Additional 15
questions about health-related conditions and the nutritional status of the child were included in the questionnaire but
were not part of the rating scale questionnaire. These items were not selected for analysis in the current study as they
were not directly relevant to the validation study objectives. Finally, the participants were given the option to provide
their contact information if they were willing to participate in the test-retest reliability of the questionnaire.

Reliability of the Questionnaire

The reliability of the questionnaire was assessed by Cronbach’s alpha coefficient, and the test-retest inter-rater reliability
through the intraclass correlation coefficient. The participants were given a one-week gap before they answered the
questionnaire for the second time.

Statistical Analysis

Data was analysed using the Statistical Package for Social Sciences software program version 22 (SPSS 22, SPSS Inc.,
Chicago, IL, USA). The normality of continuous variables was assessed using the Shapiro—Wilk test. Data are presented
as frequencies and percentages. Continuous variables are presented as mean + standard deviation (SD) and median
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(interquartile range [IQR]). A total Likert rating score of the items was calculated for each participant to be used in the
statistical analysis. A Spearman Correlation was performed to assess inter-rater reliability between the first and the
second responses of participants to the questionnaire. An r-value of 0.8—1 was considered a strong correlation, 0.5-0.8 a
moderate correlation and 0.3-0.5 a weak correlation. p-values of <0.05 were considered statistically significant.

Results

A total of 24 children were included in the final analysis, 54.1% of them girls. The median (IQR) age of the children was
4.7 (1.9-6.9) years, with approximately 54% diagnosed with cerebral palsy. The general characteristics of the study
participants are presented in Table 1.

Around 45.8% of the participants indicated that their children sometimes experience constipation and 37.5%
vomiting. Nearly 20.8% of the participants indicated that their children sometimes experience tube obstruction, GERD
and weight loss, 17% that their children sometimes experience tube leakage, and 12.5% that their children sometimes
suffer from infection of the stoma site. Constipation was the most frequently reported nutritional problem associated with
EN among our study sample, with an average Likert score of 3 (2-3.75), followed by vomiting with 2.5 (1-3) and weight
loss 2.5 (1-3) (Table 2).

Table | Demographic Characteristics of Children Included in
the Study (n = 24)

n %
Gender
Female 13 54.1
Male I 44.9
Age
0-2 Years 6 25.0
2-5 Years 6 25.0
5-16 Years 12 50.0
Diagnosis
Cerebral Palsy 13 54.1
Mental Disabilities 4 16.6
Learning Difficulties 3 12.5
Attention Deficit Hyperactivity Disorder [ 4.1
Other 3 12.5
Living situation
Lives with both parents 24 100
Lives with mother 0 0
Lives with father 0 0
Lives with another family member 0 0
Lives in a rehabilitation center 0 0

(Continued)
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Table | (Continued).

n %
Family income
Less than 4000 6 25.0
4000-6000 5 20.8
6000-10,000 4 16.7
10,000-15,000 7 29.1
More than 15000 2 83
Average number of visits to a dietitian
Once a month 4 16.6
Once every 3 months 7 29.1
Once every 6 months 2 83
Once a year | 4.1
Does not visit dietitian 10 41.6

Note: Data are reported as frequencies and percentages.

The overall Cronbach’s alpha of the developed questionnaire was o = 0.742 suggesting a good reliability of the tool
items among the study sample. The Cronbach’s alpha coefficient did not markedly increase after deleting any item, which
indicates a similar contribution of all items to the developed tool (Table 3).

The test-retest reliability assessment showed a good correlation for most items. A strong correlation was shown for
items related to tube obstruction (r = 0.877), infection (r = 0.826), vomiting (r = 0.923) GERD (r = 0.822), and weight
loss (r = 0.856). The items related to diarrhoea (r = 0.760) and constipation (r = 0.634) showed a moderate correlation.
Items related to weight gain (r = 0.496) dumping syndrome (r = 0.480), and tube leakage (r = 0.301) showed a weak
correlation. The overall r value of all items was 0.922, P < 0.001 (Table 4).

Discussion

This study examined the relative validity and reliability of a newly developed questionnaire aimed at assessing feeding
and nutritional problems associated with EN therapy in children with disabilities. The questionnaire included 10 items to
assess feeding and nutritional problems associated with EN among disabled children and 2 items for difficulties
experienced by their caregivers. Together, all questionnaire items showed good reliability among the study sample in
determining the likelihood of tube feeding issues. Comparing the two different time points at which the questionnaire was
administered, all items were found to be significantly correlated, except for that related to tube leakage. The strength of
correlation was moderate for items related to dumping syndrome and weight gain but was strong for all others.

The measurement of tube feeding and nutritional problems in disabled children receiving EN have not been well
documented. Most of the available published research with similar topics employ questionnaires for assessing the health-
related quality of life in adult patients receiving home EN.'® A single study did evaluate a screening instrument in
paediatric patients with cerebral palsy; however, this study did not include patients receiving EN.” Using the new
instrument, the authors were able to identify all children with severe malnutrition as well as those with eating and
drinking disabilities.” This screening instrument was intended for use in an outpatient setting for patients with cerebral
palsy, who have a high prevalence of feeding/swallowing issues, which can lead to prolonged undernutrition. Another
study evaluated the validity of an Arabic version of the Feeding Handicap Index (FHI) questionnaire, which aimed at
assessing the physical, functional, and emotional effects of feeding and swallowing issues in children with disabilities."’
Unfortunately, due to the limited number of studies investigating the applicability of EN-related feeding problem

Risk Management and Healthcare Policy 2025:18 https: 751



SL

:sdyzy

81:5707 Ao1j0d 2482yl pue JusWaSeue]y siy

Table 2 Description of the Items Included in the Newly Developed Tool to Assess Feeding Challenges and Nutritional Problems Associated With Long-Term EN in Children With

Disabilities
questionnaire Item in English Questionnaire Item in Arabic Language Ranking Mean (3SD) Median
Language (£IQR)
Never Rarely Sometimes Often Always
n (%) n (%) n (%) n (%) n (%)
Tube related I How often does your child experience S5l gl et e il ey Ja 12 (50.0%) 8 (33%) 4 (17.0%) 0 0 1.67 (£0.761) 1.5 (1-2)
problems tube leakage from the stoma site?
2 How often does your child experience S5l sl Al o llila ey da |15 (62.5%) 4 (16.7%) 5 (20.8%) 0 0 1.58 (+0.830) I (1-2)
tube occlusion or obstruction?
3 How often does your child experience ¥l JR) glSa A el ) ssne e llih Sy da | 14 (58.3%) 6 (25.0%) 3 (12.5%) 1 (4.2%) 0 1.63 (+0.875) I (1-2)
infection of the tube insertion site? S 52l
Gastrointestinal 4 How often does your child experience lgind w5 all) GBSV Aa3Ne e llika oy Ja | 18 (75%) 3 (12.5%) 3 (12.5%) 0 0 1.38 (£0.711) I (1-1.75)
related problems Dumping syndrome (Group of symptoms SISV amy e ls Gl ey Laa slaal) ) el
including diarrhoea and sweating caused S0 53 A3al S any (j
by rapid gastric emptying) after the
delivery of feeding?
5 How often does your child experience S 50Y) A2all 000 any o A (e il iy |10 (41.7%) 2 (8.3%) 9 (37.5%) 2 (8.3%) | (4.2%) 225 (x1.22) 25 (1-3)
vomiting after the delivery of enteral
feeding?
6 How often does your child experience Badl) aas & sa ) Gl sl glad W) e il ey | 9 (37.5%) 6 (25.0%) 5 (20.8%) 3 (12.5%) | (4.2%) 221 (x1.21) 2 (1-3)
Gastroesophageal reflux (A condition in S 58] A3 o aa) el N Leslsinas
which the stomach contents leak
backward from the stomach into the
oesophagus) after the delivery of enteral
feeding?
7 How often does your child experience JSS e ol ) Siall 75 all) Jlgul) (g il Sy da |12 (50%) 6 (25.0%) 2 (8.3%) 3 (12.5%) 1 (4,2%) 1.96 (£1.23) 1.5 (1-2.75)
diarrhoea (The passage of 3 or more e dmy (1 5l ja S Jonay Gagy S ke Jile
loose or liquid stools per day (or more iy 51 Adacll
frequent passage than is normal)?
8 How often does your child experience Sl elsall 5ol bl 5 oal) dllaey) e cllila Sy da |3 (12.5%) 4 (16.7%) Il (45.8%) 1 (4.2%) 5 (20.8%) 3.04 (£1.26) 3 (2-3.75)
Constipation (Infrequent defecation, ) LS
painful defecation, or both)?
Nutritional status 9 How often does your child experience Sl e e llila ey Ja | 7 (29.2%) 5 (20.8%) 5 (20.8%) 4 (16.7%) 3 (12.5%) 2.63 (£1.40) 2.50 (1-4)
related problems weight loss?
10 | How often does your child experience S50 835 e ik Sy Ja |18 (75.0%) 3(12.5%) 2 (8.3%) 1 (4.2%) 0 1.42 (+£0.830) 1 (1-0.75)
weight gain?
Feeding challenges 11 | Do you find it difficult to determine your lalal 4 330 A1 Clalia¥) yasi 4 Lsa guai s | 9 (37.5%) 4 (16.7%) 6 (25.0%) 2 (8.3%) 3 (12.5%) 2.42 (£1.41) 2 (1-3)
faced by caregivers child’s nutritional requirements? SERLAN el JBa)
(Example: Caloric requirements)
12 | Do you find it difficult to provide and LS 1) llihal Dy 51 A 5 8 Lsa a3 da | 19 (79.2%) 2 (8.3%) 2 (8.3%) 1 (4.2%) 0 1.38 I (1-1)
handle tube feeding for your child? i Al sl Aalall cliald) e gane Juad s Jua s (£0.824)

(Example: How to connect and
disconnect the feeding tube accessory,

clean stoma site.)

(s Jsaa 4n
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Table 3 Internal Reliability of the Tool Items

Questionnaire Item Cronbach’s Alpha
(If Item Deleted)

Tube related | How often does your child experience tube leakage from the stoma site? 0.71
problems

2 | How often does your child experience tube occlusion or obstruction? 0.721

3 | How often does your child experience infection of the tube insertion site? 0.728
Gastrointestinal 4 | How often does your child experience Dumping syndrome (Group of symptoms 0.714
related problems including diarrhoea and sweating caused by rapid gastric emptying) after the delivery of

feeding?
5 | How often does your child experience vomiting after the delivery of enteral feeding? 0.708
6 | How often does your child experience Gastroesophageal reflux (A condition in which 0.717

the stomach contents leak backward from the stomach into the oesophagus) after the

delivery of enteral feeding?

7 | How often does your child experience diarrhoea (The passage of 3 or more loose or 0.727

liquid stools per day (or more frequent passage than is normal)?

8 | How often does your child experience Constipation (Infrequent defecation, painful 0.745

defecation, or both)?

Nutritional status 9 | How often does your child experience weight loss? 0.697
related problems

10 | How often does your child experience weight gain? 0.774
Feeding challenges Il | Do you find it difficult to determine your child’s nutritional requirements? (Example: 0.746
faced by caregivers Caloric requirements)

12 | Do you find it difficult to provide and handle tube feeding for your child? (Example: 0.716

How to connect and disconnect the feeding tube accessory, clean stoma site...)

Overall Cronbach’s Alpha for all items 0.742

questionnaires in children with disabilities, it is difficult to compare the results of the current study against other research
findings.

In the present study, the first three items of the questionnaire were related to problems associated with all types of EN
access devices. Good reliability was shown for the two items related to tube obstruction and infection of the tube
insertion site. In general, difficulties associated with enteral feeding such as tube leakage, obstruction, and infection at the
stoma site may have an impact on the quality of life of the patients.”’ Identifying such EN-related problems early is
paramount for children with disabilities, especially for avoiding undernutrition.

Problems related to gastrointestinal symptoms were covered in items 4 to 8 of the questionnaire. The test-retest
reliability correlation was significant for all items related to gastrointestinal symptoms indicating good reliability.
However, the item related to dumping syndrome showed only a week yet significant correlation. Compared to oral
feeding, tube feeding is known to speed up stomach emptying, causing dumping syndrome.?' Significant gastrointestinal
tract dysfunction, manifesting as impaired oral-motor function, GERD, aspiration, altered gastric emptying, and con-
stipation, can arise from damage to the developing central nervous system. All of these factors have the potential to
exacerbate eating difficulties in children with disabilities and provide more complex long-term management problems.**
Recognizing and treating gastrointestinal issues promptly is important as they have the potential to exacerbate problems
with nutritional status and feeding.”

Regular monitoring of nutritional status for children with neurological impairments, along with timely and suitable
treatment, is crucial for improving their health and enhancing their families’ quality of life.** For these children,
recognizing the importance of anthropometric nutritional red flags like weight status have been emphasized in the
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Table 4 Test—Retest Reliability Correlation Matrix

Questionnaire item Median (IQR) Median (IQR) r P-value
Score of Score of
Response | Response 2
Tube related I | How often does your child experience tube leakage from the stoma site? 1.5 (1-2) I (1-2.75) 0.301 0.153
problems
2 | How often does your child experience tube occlusion or obstruction? I (1-2) I (1-2) 0.877** <0.001
3 | How often does your child experience infection of the tube insertion site? I (1-2) I (1-3) 0.826** <0.001
Gastrointestinal 4 | How often does your child experience Dumping syndrome (Group of symptoms including diarrhoea I (1-1.75) I (1-2.75) 0.480* 0.018
related problems and sweating caused by rapid gastric emptying) after the delivery of feeding?
5 | How often does your child experience vomiting after the delivery of enteral feeding? 2.5 (1-3) 2.5 (1-3) 0.923** <0.001
6 | How often does your child experience Gastroesophageal reflux (A condition in which the stomach 2 (1-3) 2 (1-3) 0.822%* <0.001
contents leak backward from the stomach into the oesophagus) after the delivery of enteral feeding?
7 | How often does your child experience diarrhoea (The passage of 3 or more loose or liquid stools 1.5 (1-2.75) 2.5 (1-3) 0.760%* <0.001
per day (or more frequent passage than is normal)?
8 | How often does your child experience Constipation (Infrequent defecation, painful defecation, or 3 (2-3.75) 3 (24 0.634%* <0.001
both)?
Nutritional status 9 | How often does your child experience weight loss? 2.5 (14) 3 (14 0.856** <0.001
related problems
10 | How often does your child experience weight gain? 1 (1-1.75) I (I-1) 0.496* 0.014
Feeding challenges Il | Do you find it difficult to determine your child’s nutritional requirements? (Example: Caloric 2 (1-3) 3 (1-3.75) 0.853* <0.001
faced by caregivers requirements)
12 | Do you find it difficult to provide and handle tube feeding for your child? (Example: How to connect I (1-1) I (1-1.75) 0.693** <0.001
and disconnect the feeding tube accessory, clean stoma site...)
Total score of the tool 23 (17-28.5) 23.5 (19-28) 0.922%* <0.001

Notes: *P value is significant at <0.05 **P value is significant at <0.001.
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guidelines of the European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN).”> The
questionnaire used in this study included two items related to the weight status of the child, and both showed good
reliability. Given that children with neurological impairments often face challenges with routine assessment of body
weight due to mobility restrictions, a validated caregiver-reported tool provides a practical alternative for tracking weight
trends.

Nevertheless, the final two items of the questionnaire provide a short and simple means to identify the degree of
difficulties faced by caregivers in determining the child’s nutritional requirements and handling the tube feeding
administration. Evidence has shown that once a gastrostomy feeding tube is inserted in a disabled child, the carers’
quality of life is significantly improved.”> The perception of mothers toward tube feeding administration is very
important as it may influence adherence to feeding guidelines.”®?’ Therefore, families caring for children with a
disability must receive ongoing support regarding feeding and nutritional problems.

The current study has some limitations. The small sample size and the short duration between the two responses
might limit the applicability of the validity and reliability findings to a larger population. However, previous nutritional
studies assessing the reliability of new questionnaires have used a similar methodological approach.*®** The small
sample is considered sufficient for tool pretesting due to the exploratory nature of the current study. A strength of the
current study is that it is the first study to develop and validate a tube feeding problems questionnaire specifically
designed for disabled children with long-term EN. In addition, the newly developed questionnaire was designed and
validated based on the children’s mother’s opinions, allowing the identification of the most common feeding and
nutritional issues that can be closely observed in the home setting. Finally, the sample recruited for the study was
diverse and not restricted to only one type of disability, as in previous research.’ Therefore, the findings of this study may
be generalisable in children with different types of disabilities.

Conclusion

This study is the first to evaluate the relative validity and reproducibility of an independent questionnaire to be used by
parents/caregivers to check for feeding and nutritional problems in disabled children receiving long-term EN. The
questionnaire was found to be reliable and valid in the tested sample; thus, it could be implemented as an assessment tool
in future studies. The tool may also help in raising awareness of undernutrition and feeding issues, and in the prompt
identification of children who may benefit from early intervention and management programs, ultimately leading to better
long-term outcomes for these patients.
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