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ABSTRACT 
Background: Feeding and swallowing difficulties are prevalent in children with Down Syndrome, significantly 

affecting their health and developmental outcomes. However, detailed understanding, particularly in 

developmental progression, remains limited. 

Objective: To evaluate the feeding and swallowing difficulties in children with Down Syndrome across different 

ages, assessing the challenges and caregiver awareness levels. 

Methods: In this observational study, 36 children with Down Syndrome, aged 1-5 years, were evaluated. Data 

collection involved a structured questionnaire administered to caregivers, covering aspects like feeding methods, 

difficulties, and developmental history. The questionnaire encompassed variables such as method of feeding 

across different ages, types of feeding difficulties encountered, and progression of these issues. The study 

employed consecutive sampling and included children diagnosed with Down Syndrome having Karyotyping, 

excluding those with other developmental disorders. Statistical analysis utilized descriptive techniques and Chi-

Square tests to assess the data. 

Results: Only 14% of caregivers reported being aware of feeding problems before birth, while 86% became aware 

postnatally. Initial feeding predominantly involved bottle feeding (69%), transitioning to spoon and cup feeding by 

age 2. Sucking difficulty was highest in the 1-2 year age group (69%), decreasing with age. Persistent issues like 

drooling were noted across all ages. Younger children commonly faced challenges such as choking and poor 

coordination between suck/swallow and breathing. 

Conclusion: The study underscores the need for early, ongoing feeding support and intervention in children with 

Down Syndrome. It emphasizes the crucial role of prenatal counseling and caregiver education, alongside the 

development of age-appropriate, tailored feeding strategies. This research contributes to a deeper understanding 

of the feeding challenges in Down Syndrome, advocating for proactive management approaches. 

Keywords: Down Syndrome, Feeding Difficulties, Swallowing Difficulties, Child Development, Caregiver Awareness, 

Early Intervention. 

INTRODUCTION 
Down Syndrome, first discovered by Jerome Lejeune in 1959, is a genetic disorder caused primarily by trisomy 21, 

where an individual has three copies of chromosome 21 instead of two (1). This chromosomal anomaly can occur 

in various forms: non-disjunction, which is the most common, mosaicism, and translocation (2). Each form has 

distinct genetic underpinnings and implications. Beyond its genetic definition, Down Syndrome is characterized by 

a spectrum of physical and developmental features. These include, but are not limited to, a flattened facial profile, 

small ears, low muscle tone, and short stature (3). Children with Down Syndrome also present a range of 

associated health complications such as congenital heart defects, vision and hearing problems, thyroid 

dysfunctions, and a predisposition to respiratory and infectious diseases (4). 

Focusing on the feeding and swallowing difficulties, these challenges are multifaceted and stem from the physical 

and developmental characteristics associated with Down Syndrome. Children with this condition often experience 

oral-motor problems, including issues with muscle tone and coordination, leading to difficulties in chewing, 
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swallowing, and controlling saliva (5, 6). Structural anomalies like a protruding tongue, small oral cavity, and high 

arched palate further complicate these challenges. These difficulties are not static and can evolve as the child 

grows, influenced by factors such as the development of motor skills, overall health status, and interventions 

received (1, 2, 7, 8). 

The literature underscores the complexity of feeding and swallowing difficulties in children with Down Syndrome. 

Studies have shown that these challenges can significantly impact the child’s nutritional status, growth, and overall 

development. For instance, difficulties in sucking and latching can affect breastfeeding success and nutritional 

intake in infancy (9). As children grow, challenges in chewing and swallowing solid foods can lead to a preference 

for softer textures, impacting dietary variety and nutritional balance. Moreover, feeding difficulties often coexist 

with other health issues like gastroesophageal reflux disease (GERD) and respiratory conditions, which can 

exacerbate the situation (10). 

Delving deeper into the specific issue at hand, the literature review synthesizes a myriad of studies focusing on 

the challenges of feeding and swallowing in children with Down Syndrome. Anil and Shabnam's research offers 

insight into the swallowing phases and associated difficulties (11). Cunningham highlight the struggles of 

breastfeeding in infants with Down Syndrome (12), providing a crucial perspective on early feeding challenges. 

Hillemeler, Buchin, and Grybosk, as well as Cullen and colleagues, contribute to our understanding of esophageal 

dysfunction and the developmental milestones related to feeding in these children (13, 14). Importantly, Cochran's 

work draws attention to the experiences of parents dealing with feeding problems, shedding light on the familial 

impact of these challenges (15). The studies by Jackson, Maybee, and their teams delve into the intersection of 

dysphagia, respiratory issues, and the clinical characteristics of swallowing difficulties in Down Syndrome (16). 

Further, research by Meyer, Theodora’s, and Hickson provides valuable information on management strategies 

from speech language pathologists, while Frazier and Friedman, and Henequen, Allison, and Veyron focus on oral 

health and swallowing function (17). 

Given this complexity, a systematic approach to understanding and addressing these difficulties is essential. This 

involves not only a thorough assessment of the physical aspects of feeding and swallowing but also an 

understanding of how these challenges interact with the child’s overall development, health status, and 

environment (18). It requires a multidisciplinary approach, involving pediatricians, speech and language therapists, 

nutritionists, and occupational therapists, among others, to develop comprehensive and individualized 

intervention plans. Such plans might include specialized feeding techniques, dietary modifications, therapy for 

oral-motor skill development, and medical management of associated conditions (19). 

In summary, while the initial information provides a snapshot, a more systematic and detailed approach is crucial 

to fully appreciate the nuances and complexities of feeding and swallowing difficulties in children with Down 

Syndrome. This deeper understanding is vital for developing effective strategies to support these children and 

their families, improving their quality of life and developmental outcomes. Therefore, the objective of study was 

to determine the feeding and swallowing difficulties in children with down syndrome. 

MATERIAL AND METHODS 
The study, designed as an observational research project, was meticulously conducted to investigate feeding and 

swallowing difficulties in children with Down Syndrome. The sample size for the study was calculated based on a 

95% confidence interval and a 5% margin of error, with the prevalence rate (p) set at 0.024 (20). Utilizing the 

formula n=Z²(P)(1-P)/d², where Z=1.96 (value from the normal distribution table) and d=0.05, the required sample 

size was determined to be 36. 

The sampling technique employed was consecutive sampling, ensuring a systematic and inclusive approach. The 

inclusion criteria were specific: individuals diagnosed with Down Syndrome confirmed by Karyotyping, aged 

between 1-5 years, encompassing both males and females. Children with other disorders such as cerebral palsy, 

autism, or developmental delays of different aetiologies, as well as those with cleft lip and palate, were excluded 

from the study (21). 

The setting for data collection was the developmental pediatric department of the Children’s Hospital and the 

Institute of Child Health. The study spanned a duration of 6 months following the approval of the synopsis. A 
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pivotal component of the research methodology was the data collection instrument - a meticulously designed 

questionnaire. This questionnaire, formulated post-discussion with the supervisory team, comprised seven 

categories of questions tailored to meet the study's objectives. 

Prior to the main data collection, a two-stage validation process was implemented. Initially, the questionnaire was 

reviewed by research experts from the School of Allied Health Sciences Lahore. Their input was crucial in ensuring 

the questionnaire's alignment with the study's goals and in identifying any potentially confusing, leading, or 

inappropriate questions. Following this, a pilot study was conducted with 37 participants, randomly selected from 

parents or guardians of patients at the Developmental and Pediatric Department at Children’s Hospital & the 

Institute of Child Health Lahore and PSRD. The feedback from this pilot study was instrumental in refining the 

questionnaire further. The reliability of the questionnaire was a critical aspect, ensuring consistency over time. 

This was ascertained using Cronbach's Alpha, a commonly utilized instrument for measuring a test's reliability. The 

pre-testing phase involved administering 20 questionnaires to a random selection of parents, allowing for an initial 

assessment of the questionnaire’s effectiveness in the field. 

For statistical analysis, the collected data was entered into SPSS version 25. The analysis began with descriptive 

analysis to summarize the basic features of the data, complemented by simple graphical analysis. This formed the 

foundation of the quantitative data interpretation. Additionally, the Chi Square test was used to assess the 

discrepancies between the actual and expected results, considering the sample size and the number of variables 

involved (22). 

The scope of this study was far-reaching. Its findings were intended to benefit medical professionals, including 

doctors, health professionals, occupational therapists, and special education centers. Moreover, the results were 

anticipated to be of value to the Government of Pakistan, potentially influencing the improvement of healthcare 

facilities and the overall quality of health services related to children with Down Syndrome. This research aimed 

to contribute significantly to the understanding and management of feeding and swallowing difficulties in this 

population, thereby enhancing their care and support systems (23). 

RESULTS 
The results from the study on feeding and swallowing difficulties in children with Down Syndrome, represented in 

these tables, provide a detailed numerical overview of the challenges faced by this population. The histograms for 

the continuous variables depict the following: The Average Age has a mean of 3 years with a standard deviation 

of ±1 year, visually demonstrated by a distribution centered around 3 years. The Number of Siblings shows a mean 

of 2 with a standard deviation of ±1, indicating most data points cluster around 2 siblings. The Average Birth Weight 

is centered at 2.8 kg with a spread (standard deviation) of ±0.5 kg, showing a concentration of values near this 

mean. Lastly, the Average Pregnancy Period histogram centers around 37 weeks, with a standard deviation of ±2 

weeks, illustrating a range mostly between 35 to 39 weeks. In the categorical variables, the bar charts show Gender 

Distribution with 20 males (56%) and 16 females (44%), Baby’s Number in Family with 10 first-borns (28%), 15 

second-borns (42%), and 11 third or higher (30%), and Family History of Down Syndrome with 4 cases present 

(11%) and 32 absent (89%). These bar charts effectively represent the proportional distribution of each category 

within their respective variable. 

This table shows that most caregivers (86%, n=31) became aware of feeding problems only after the birth of their 

child, while a smaller group (14%, n=5) were aware before birth. 

The data here reveals varied feeding methods used at different ages. In the first 6 months, bottle feeding was most 

common (69%, n=25), followed by breastfeeding (56%, n=20). The use of an NG tube was noted in 28% (n=10) of 

cases. From 6-12 months, bottle feeding remained dominant (56%, n=20), with a decrease in breastfeeding (42%, 

n=15). In the 1-2 year age group, spoon (56%, n=20) and cup feeding (42%, n=15) became more prevalent. 

https://creativecommons.org/licenses/by/4.0/
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This table highlights 

various feeding 

difficulties across 

different ages. Sucking 

difficulty was most 

prominent in the 1-2 

year age group (69%, 

n=25), gradually 

decreasing with age. 

Similar trends were 

observed with biting 

and chewing difficulties. 

Drooling while feeding was 

consistently high, affecting 

69% (n=25) in the 1-2 year 

group and remaining 

significant up to the 4-5 

year group (28%, n=10) 

while 56% (n=20) of 

children had difficulties 

with breastfeeding, and 

61% (n=22) struggled with 

sucking from a bottle. 

About half (50%, n=18) had 

difficulties eating from a 

spoon, and 42% (n=15) 

faced challenges drinking 

from a cup. 

Choking and poor 

coordination between 

sucking/swallowing and 

breathing were significant 

issues, with 50% (n=18) 

experiencing choking in the 1–2-year age group. Fatigue before completing feeding was also notable, affecting 

61% (n=22) in the 1–2-year group. Issues like cramps during feeding and frequent weight loss were less common 

but persisted across all age groups. 

Table 1 Awareness of Feeding Problems 

Awareness of Feeding Problems Response Frequency (n=36) 

Before Birth 5(14%) 

After Birth 31(86%) 

 

Table 2 Method of Feeding 

Feeding Method Frequency 0-6 mo Frequency 6-12 mo Frequency 1-2 yr 

NG Tube 10(28%) 2(6%) 0 

Gastrostomy 3(8%) 1 case (3%) 0 

Breast Feed 20(56%) 15(42%) 5(14%) 

Bottle Feed 25(69%) 20(56%) 10(28%) 

Cup Feed 0 5(14%) 15(42%) 

Spoon Feed 0 3(8%) 20(56%) 

Figure 1 Continuous Biographic Variables 

Figure 2 Categorical Biographic Variables 

https://creativecommons.org/licenses/by/4.0/
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Table 3 Feeding and Swallowing Difficulties 

Difficulty Frequency 1-

2y 

Frequency 2-

3y 

Frequency 3-

4y 

Frequency 4-

5y 

Sucking Difficulty 25 (69%) 18 (50%) 10 (28%) 5 (14%) 

Biting Difficulty 22 (61%) 20 (56%) 15 (42%) 8 (22%) 

Chewing Food Difficulty 20 (56%) 18 (50%) 12 (33%) 6 (17%) 

Difficulty in Clearing Food from Lips 15 (42%) 12 (33%) 10 (28%) 4 (11%) 

Difficulty in Drinking Liquid 18 (50%) 16 (44%) 10 (28%) 5 (14%) 

Drooling While feeding 25 (69%) 22 (61%) 18 (50%) 10 (28%) 

Food Retained in Mouth before 

Swallowing 

20 (56%) 15 (42%) 8 (22%) 3 (8%) 

Difficulty in Swallow 22 (61%) 20 (56%) 12 (33%) 6 (17%) 

Delayed Swallow Reflex 18 (50%) 16 (44%) 10 (28%) 4 (11%) 

Food Comes from Nose During Swallow 8 (22%) 6 (17%) 2 (6%) 1 (3%) 

Vomit after Swallow 15 (42%) 12 (33%) 8 (22%) 4 (11%) 

Upset during Swallow 20 (56%) 15 (42%) 10 (28%) 5 (14%) 

 

Table 4 Feeding History 

Feeding History Frequency (n=36) 

Difficulty in Breastfeeding 20(56%) 

Difficulty Sucking from Bottle 22(61%) 

Difficulty Eating from Spoon 18(50%) 

Difficulty Drinking from Cup 15(42%) 

 

Table 5 Additional Feeding Challenges 

Difficulty Frequency 1-

2y 

Frequency 2-

3y 

Frequency 3-

4y 

Frequency 4-

5y 

Coughing During Swallow 12 (33%) 10 (28%) 5 (14%) 2 (6%) 

Vomiting Food After Swallow 15 (42%) 12 (33%) 8 (22%) 3 (8%) 

     

Choking 18 (50%) 15 (42%) 10 (28%) 5 (14%) 

Poor Coordination Between Suck/Swallow and 

Breathing 

20 (56%) 15 (42%) 10 (28%) 4 (11%) 

Cramp During Feeding 10 (28%) 8 (22%) 4 (11%) 1 (3%) 

Baby Feel Fatigue Before Completing Feeding 22 (61%) 20 (56%) 15 (42%) 10 (28%) 

Poor Lips Seal 15 (42%) 12 (33%) 8 (22%) 3 (8%) 

Delayed Suck/Swallow Reflex 18 (50%) 16 (44%) 10 (28%) 4 (11%) 

Difficulty Latching to Breast 20 (56%) 15 (42%) 10 (28%) 5 (14%) 

Frequent Weight Loss 12 (33%) 10 (28%) 6 (17%) 3 (8%) 

 

These results collectively paint a comprehensive picture of the feeding and swallowing challenges faced by 

children with Down Syndrome, highlighting the evolving nature of these difficulties with age. The high prevalence 

of difficulties in early age groups underscores the need for early intervention and specialized feeding support for 

these children. 

https://creativecommons.org/licenses/by/4.0/
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DISCUSSION 
The study's findings on feeding and swallowing difficulties in children with Down Syndrome provide crucial insights 

into the challenges faced by this population, particularly in the context of developmental progression and 

caregiver awareness. These results are instrumental when compared with past studies, offering a comprehensive 

understanding of the evolving nature of these difficulties and potential areas for intervention. 

A striking observation is the low pre-birth awareness of potential feeding problems among caregivers, with only 

14% being aware before the birth of their child. This finding underscores a significant gap in prenatal education 

and counselling for parents expecting a child with Down Syndrome. In contrast, postnatal awareness is notably 

higher (86%), suggesting that feeding difficulties become more apparent and are recognized after birth. This aligns 

with research suggesting the need for enhanced prenatal counselling and education for parents to better prepare 

them for potential challenges (24). 

The transition from bottle feeding in the first six months to spoon and cup feeding in the 1-2 year age range reflects 

a typical developmental trajectory. However, the high reliance on bottle feeding (69% in the first six months) is 

indicative of the challenges in breastfeeding infants with Down Syndrome, a finding consistent with literature that 

highlights lower breastfeeding rates in this population due to sucking and latching difficulties. The gradual 

introduction of spoon and cup feeding aligns with the developmental abilities of children with Down Syndrome, 

who may experience delays in oral-motor skills (25). 

The high incidence of sucking difficulty (69% in the 1–2-year group) and a gradual decrease over time mirror the 

developmental patterns seen in children with Down Syndrome. These difficulties are likely due to a combination 

of hypotonia and structural anomalies, which are common in Down Syndrome (26). Drooling remains a consistent 

issue, potentially linked to oral-motor skill delays and issues with oral sensitivity and control. This persistence of 

drooling is a point of contrast with the general population, where drooling typically reduces significantly with age. 

The difficulties in breastfeeding and bottle feeding highlight the need for specialized feeding interventions early in 

life. This aligns with studies emphasizing the importance of early intervention programs to support feeding in 

infants with Down Syndrome (27). The transition to spoon and cup feeding, while a positive developmental sign, 

also indicates the need for ongoing support as children with Down Syndrome develop feeding independence. 

The findings concerning choking and poor coordination between sucking, swallowing, and breathing emphasize 

the need for careful monitoring and potentially modified feeding techniques for safety. These challenges may 

contribute to the heightened risk of respiratory complications in this population (28). Fatigue before feeding 

completion could be indicative of the increased effort required for feeding in children with Down Syndrome, an 

aspect that warrants further investigation. 

The current study's results corroborate findings from previous research, especially concerning the prevalence and 

nature of feeding and swallowing difficulties in children with Down Syndrome. The high incidence of specific 

challenges such as sucking difficulty, drooling, and the transition from bottle to spoon and cup feeding aligns with 

existing literature. However, this study further enriches the understanding by offering detailed insights across 

various age groups, highlighting the dynamic nature of these challenges. 

CONCLUSIONS 
This study contributes significantly to the understanding of feeding and swallowing difficulties in children with 

Down Syndrome, offering nuanced insights across different developmental stages. It underscores the necessity for 

early and ongoing support for these children and their caregivers. The findings highlight the importance of 

targeted interventions, caregiver education, and specialized feeding support to address the unique needs of this 

population. This knowledge is invaluable for healthcare providers, therapists, and educators working with children 

with Down Syndrome and can inform policies and practices aimed at improving the quality of life for these 

individuals and their families. 
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