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Abstract

Primary care physicians are in a unique position to provide a holistic and in-
dividualized care to their patients with Down Syndrome. These patients share
common medical problems with general population; however, they often
are medically complex and present with cardiac, orthopedic, and endocrine
challenges such as overweight-obesity and related comorbidities that occur
with more frequency in this unique population. The prevention of over-
weight-obesity is an important public health issue for both the general popu-
lation and for the population of individuals with Down Syndrome. If abnor-
mal weight gain is treated early and effectively many secondary comorbidities
can be prevented or ameliorated. This case report discusses the impact of
implementing a Consistent Individualized Carbohydrate controlled An-
ti-inflammatory Nutrition plan (C-ICAN) as part of the treatment plan for a
young woman with Down Syndrome (DS). The C-ICAN meal plan is a low
glycemic load meal plan with 30% to 35% calories from fat, 20% to 25% calo-
ries from protein, 40% to 45% calories from carbohydrate, and goal of 25 gm
fiber per day. The C-ICAN meal plan combines the Mediterranean diet be-
cause of its well-established anti-inflammatory, and cardiovascular benefits,
with a high protein and low glycemic-load meal plan to improve satiety and
glycemic control. In this case the patient and her caregivers adjusted to a
structured meal pattern well, weight balance resulted, and mealtime stress
was reduced.
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1. Background

The genetic disorder of Down Syndrome (DS), results when there is a third copy
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of chromosome 21 (HSA21). It is a well-recognized clinical condition with dis-
tinctive facial features, morphological abnormalities and of intellectual disabili-
ties (ID). DS occurs approximately in 1 in 700 live births. It is one of the most
common chromosome abnormalities in humans [1]. Evidence has shown that
Down Syndrome patients are likely to have a more obese body habitus than the
general population without DS and lean body mass [2] [3] [4]. Front line physi-
cians are in a unique position to provide individualized care to their patients
with Down Syndrome and other developmental disabilities across the lifespan.
Individuals with Down Syndrome have medical problems common in the gener-
al population; however, they some problems such as muscular hypotonia, leu-
kemias, sleep apnea, obesity and associated comorbidities, early dementia, and
accelerated aging to name only a few, occur with more frequency in this unique
population [5] [6] [7].

Overweight-Obesity are terms used to describe fat storage which is frequently
but not always complicated by co-morbidities such as metabolic syndrome,
hypertension, diabetes, cardiovascular diseases, cancer, and psychological stress,
and contribute to a decreased quality of life [8] [9]. Ominously, the rate of obes-
ity and overweight continues to increase each year in the United States [10]. Ob-
esity and overweight are issues which impact us in two ways, as individuals and
at the community level. The Global Burden of Disease study (GBD) in 2016
finds that high BMI, poor diet, and high fasting blood glucose levels are increas-
ing and among the most pressing national public health concerns the United
States faces today [11] [12] [13]. It is well established in the literature that obesi-
ty and chronic disease costs include large health care expenditures, decrease
productivity, disability, and human suffering [14] [15].

Approximately 1% to 3% of the United States population are diagnosed with
intellectual and developmental disabilities [16]. Research has shown that the
prevalence of obesity and overweight is greater among the population individu-
als with intellectual and disabilities (IDD) than the general population [17].
While there has been a great deal of research regarding obesity in the general
population, the literature is sparse in addressing this issue in the segment of the
population who have IDD, such as Down Syndrome (DS) [4] [17] [18]. Individ-
uals with DS are noted to have a decrease in total energy requirements likely
secondary to decreased lean muscle mass among other yet determined factors3.
Individuals with DS generally exhibit lower levels of physical fitness and higher
levels of fatness compared to their peers in the general population [19] [20].

Recent NHANES surveys in the USA and found that eating frequency was in-
versely associated with body weight status [21]. Meal pattern/timing and com-
position matters for the general population and for individuals with DS and
other IDD. Fat although calorically dense it provides satiety and important nu-
trients to the diet. Protein is also an important component of meals. Substituting
protein for simple carbohydrate enhances satiety, diet induced thermogenesis

and is associated with improved blood pressure [22]. Furthermore, when in a
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negative calorie balance situation as in a weight loss diet, protein helps preserve
lean body mass which minimizes the loss of or resting energy expenditure (REE)
[23]. Many different types of diets will enable individuals to lose weight yet
keeping the weight off long term is the problem. It has been estimated that only
1 in 6 overweight adults report having maintained a weight loss of approximate-
ly 10% for 1 one year [24]. Evidence is building that following a low glycemic
load diet attenuates the fall in resting energy expenditure (REE) that results after
weight loss. Additionally, a calorically restricted low glycemic diet has been
shown to result in decreased BMI, insulin resistance, percentage body fat, and
leptin concentrations [25] [26] [27]. Beyond these macronutrients, when dis-
cussing the prevention of obesity and its associated co-morbidities in individ-
uals with DS or even those in the general non-affected population 2 priorities
must be kept in mind: first, there must be adequate nutrition, of both macro
and micronutrients, to stay in anabolism. Secondly, individuals need to feel
secure and have self-determination regarding their food choices as is develop-
mentally appropriate for them if any meal plan is to become a new lifestyle
pattern.

The case presented here illustrates the weight and diet challenges commonly
faced by young adults with DS. Initially the standard dietary approach was un-
dertaken with initial success that waned over time. The problem of overweight
obesity is a complex multidimensional problem generally that is even a bit more
complex for an individual with DS. In this case, due to a weight gain pattern, in-
crease physical mobility challenges, and behavior changes the nutrition plan
changed and was individualized for this patient and the C-ICAN meal pattern
was implemented.

The C-ICAN diet is a consistent individualized carbohydrate anti-inflammatory
nutrition plan that provides a structured, moderate fat, low glycemic load meal
pattern. This meal plan not only provided better weight management, eliminated
hunger, and improved our patient’s quality of life it also improved the family
mealtime dynamics. The C-ICAN meal pattern may even enable patients with
Down Syndrome to be tracked on the growth charts of typically developing
children and be compared to the average body mass indices (BMI) of adults in

their age range.

1.1. Data Sources and Methodology Ease of Use

After IRB approval and permission was obtained from the patient’s parents a re-
trospective case study was undertaken. The patient’s medical records were
de-identified and collected. Reported histories, nutritional interventions and
treatment plans, consultations, and physical findings to include trending BMIs
from April of 2009 to January 2017 were reviewed. A literature review was com-

pleted using both the VCOM library catalogue and PubMed using keywords to

» « » « » <« » «

include “Down Syndrome,” “nutrition,” “obesity,” “body mass index,” “comor-

» «

bidities,” “medical nutrition therapy,” “trisomy 21,” “adult,” “primary care,” and
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“preventative care.” Growth charts of normal female patients were obtained
from the CDC and growth charts of female Down Syndrome patients without
medical nutritional therapy (MNT) were obtained from the Journal de Pedia-
tria4. BMI data for adult female patients with and without Down Syndrome was
obtained from the Journal of Intellectual Disability Research 2. Growth chart
data and adult BMI data were compared to the growth chart and serial BMIs of

the Down Syndrome patient receiving MNT in this case study.

1.2. Case Presentation

20-year-old women with Down Syndrome presented in feeding clinic with com-
plaints of abnormal weight gain, GERD, constipation, hypotonia, and history of
erosive esophagitis. Recent EGD showed mild gastritis. Caregiver reported re-
cent increase in patient complaining of hunger, resulting in uncontrolled snack-
ing and behavior challenges. Family history of hyperlipidemia and hypertension.
Initially patient was prescribed a standard 1500 calorie DASH diet which im-
proved her symptoms for two plus years. However, over time a slow weight gain
trend emerged, and lack of satiety became problematic. To provide satiety we
individualized her diet by increasing the total fat, protein, and fiber content, and
lowered the caloric content to prevent weight gain. The final diet (The C-ICAN
meal pattern) consisted of 1200 to 1400 calorie low glycemic load, moderate fat,
and high fiber diet was ordered and implemented along with meal patterning.

The family and patient were also encouraged to keep an active lifestyle.

1.3. Case Report Summary

The patient was referred to the feeding and growth clinic by her primary care
physician for gastroesophageal reflux disease (GERD) with abnormal weight
gain. Past medical history included Ventricular septal defect (VSD) repair in in-
fancy, hypotonia, dysphagia, aerophagia, constipation, a tonsillectomy and ade-
noidectomy for sleep apnea, and GERD with erosive esophagitis. The patient’s
GERD was largely controlled with medications, with minimal discomfort which
varied with the meals she consumed. Her initial physical exam revealed Ht. 56.75
inches, weight 115.25 lbs. BMI 25.25 kg/m? She was followed by a registered di-
etician and initially placed on a structured diet plan, which included breakfast,
lunch, and dinner, with 2 - 3 snacks per day. The diet plan mirrored a 1500 calo-
rie Dietary Approach to Stop Hypertension (DASH) diet, which allows 27% total
calories from fat, 18% from protein and 55% from carbohydrates. Her BMI
slowly increases up to 29.02 during almost 3 years. It is important to note that
patient had increasing joint pain which limited her mobility in the previous year.
Overweight-obesity are proinflammatory. During a follow-up visit the mother
reported that for the last 4 months the patient was sneaking foods outside of the
diet plan and had complaints of hunger.

Due to the increasing BMI and the marked change in the patient’s behavior

which impacted the patient-family dynamics negatively the nutrition treatment
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plan change. The C-ICAN meal plan was implemented and adjusted to a 1200 -
1400 calorie, 30% to 35% heart healthy fat, 1.3 gm protein/kg, low glycemic load
meal plan. These 3 meals and 3 snack pattern was calculated to have 30 grams of
complex carbohydrates per meal and 15 grams per snack, with protein evenly
spread throughout her meals and snacks (~0.6 gm protein/gram carbohydrate).
The patient enjoyed low glycemic fruits/vegetables, rich in nutrients and fiber,
which benefit both the microbiome and gastrointestinal motility. The meal plan
continued to include three meals per day with 3 snacks per day. In addition to
the C-ICAN plan the patient and family were encouraged to be physically active
45 to 60 mins daily. The regular structure of the meal plan eased the patient’s
anxiety, provided satiety, and increased compliance with the diet. The patient’s
BMI decreased to 25.70 kg/m? in approximately 16 months.

Three months later the patient had an elective laparoscopic hysterectomy with
salpingectomy, and the caregivers were unable to implement the C-ICAN plan
due to family restructuring. On a follow-up visit the patient presented to clinic
with a new diagnosis of psoriatic arthritis which was followed by rheumatology.
At this visit her BMI was 29.63 kg/m?* The family situation had stabilized; so, at
the C-ICAN was restarted and followed consistently. Importantly the patient
and family restarted her previous physical activity routine. Over time, the pa-
tient’s BMI decreased to 28.50 kg/m? in May-2016; and it was expected this trend
would continue to her goal BMI of 25 kg/m? providing the current nutrition plan

was adhered to and dietitian support continued.

2. Conclusion

This case illustrates that a Consistent-Individualized Carbohydrate An-
ti-inflammatory Nutrition plan (C-ICAN) structured, high fiber, moderate fat,
high protein, and low glycemic diet, was effective in this patient in managing
obesity, preventing weight gain, improved patient’s satiety, and decreased ca-
regiver stress. Interestingly the patient’s challenges with constipation and ref-

lux also abated.

3. Results

A calorie controlled, a structured, high fiber, moderate fat, high protein and low
glycemic diet was effective for this patient. When she followed the diet plan
closely her BMI decreased to 25.71 kg/m® At a BMI of 25.71 kg/m? she was in
the 25th percentile for a Down Syndrome female without MNT (Figure 1) and
below the 85th percentile for a 20-year-old on a standard female growth chart
(Figure 2). Furthermore, throughout the ages of 20 - 27 years, her BMI consis-
tently remained lower than that of same-aged females with Down Syndrome and
was only slightly higher than the BMIs of same-aged females without Down
Syndrome (Figure 3). Even when facing barriers to physical activity and an in-
creased propensity to gain fat mass after her hysterectomy, the patient’s BMI was

maintained around 28 kg/m?.
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Figure 1. Growth chart of a patient with Down Syndrome without MNT. The patient’s
BMI at age 20 was 25.945, which falls in the 50th percentile for an 18-year-old on this

growth chart.
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Figure 2. Growth chart of an average developing female. The patient’s BMI at age 20 was
25.945, which falls below the 85th percentile on this growth chart.
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4. Discussion

Down Syndrome is associated with many health challenges including, but not
limited to, physical facial abnormalities, cardiac defects, and developmental ab-
normalities. Notably, DS is associated with increased risk of overweight, obesity,
metabolic syndrome, obstructive sleep apnea, thyroid disorders, autoimmune
disease, hypotonia, and premature aging [13]. However, individuals with DS
have the predisposition for altered body composition, overweight and obesity
with early nutritional and lifestyle intervention; this does not need to be the case.
Individuals with DS can develop healthy self-help behaviors given appropriate
nurturing and tools [28] [29]. Diet intervention needs to minimize food jags and
cue healthy food choices. Individuals with DS will accept less preferred foods or
new foods, if given structured choices such as: “Would you like an apple or an
orange?” versus “What do you want to eat?” Another concern common in the
population affected with Down Syndrome is feeding problems which are devel-
oped from hypotonia and/or poor oral coordination that persist throughout the
life span. These challenges not only impact feeding but can also contribute to
other health issues such as constipation or risk of aspiration.

Given the complexity of obesity, what is the best diet pattern to recommend
for individuals with Down Syndrome who potentially face health challenges
unique to their diagnoses? Considering the complexities of both we imple-
mented a calorie controlled, structured, high fiber, moderate fat, high protein,
and low glycemic load meal plan for this patient. The Medical Nutrition Therapy
(MNT) plan was: ~35% heart healthy fat, 1.3 gm protein/kg, low glycemic load

diet with 30 grams of carbohydrates per meal and 15 grams per snack, with pro-
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tein spread throughout the meal plan to provide nutritional need and increase
satiety [22] [29] [30]. The C-ICAN diet provides foods rich in monounsaturated
fatty acids, which reduces systemic chronic inflammation [29].

Patients with intellectual disabilities are more likely to have poor quality diets
compared to the general population. Individuals with DS frequently lack inde-
pendence in the selection and preparation of their food choices, with a large role
played by caregivers [30]. The C-ICAN meal patterning provides both the
structure and guidance, which helped with patient acceptance of the meal plan.
This enabled the caregivers to effectively implement the nutrition treatment
plan. The structure of this diet plan could easily be followed even when multiple
caregivers were involved in patient care if all caregivers involved understood the
patient’s nutrition plan. The frequency and composition of meals in the struc-
ture of this diet plan helped to decrease hunger felt by the patient, improve die-
tary satisfaction, and discourage her from sneaking food.

This retrospective case study is limited in that it is restricted to one patient’s
case, however, given the promising findings in this report there is an obvious
need for further research involving anti-inflammatory nutrition interventions
paired with a structured behavior plan as part of the overall goal of preventing

obesity and associated co-morbidities in individuals with Down Syndrome.
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