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Adults with Down syndrome often need help to keep their
weights at healthy levels, and yet the prevention and treat-
ment of overweight among them are rarely addressed. This
article provides a brief review of the problem and recom-
mendations to overcome the many barriers to maintaining
healthy weight and eating patterns encountered by persons
with Down syndrome and their families. The primary causes
of their weight problems are environmental; degree of in-
tellectual disability and congenital conditions play lesser
roles. Nutr Today. 2014;49(3):109Y119

Down syndrome (DS) was first identified in 1866
by the English physician John Langdon Down.1,2

It is characterized by an extra chromosome on
chromosome 21. The incidence of DS is approximately
1 in 733 live births, making it the most common genetic
condition in persons with special needs.2 Until recently,
most persons with DS died in early adulthood of congenital
heart defects, pneumonia, or other types of respiratory in-
fections.3,4 Better treatments of these comorbidities have
lengthened the lifespan of people with DS from the age of
25 years in the 1980s to over 50 years today.2,5

Down syndrome is characterized by low muscle tone, short
stature, upward slanting eyes, a flattened nose, small ears,
and a single crease across the palm of the hand.2,6 Health
problems associated with the disorder include poor denti-
tion, celiac disease, and constipation.2,6 All of these influ-
ence weight and nutritional status; therefore, it is necessary

to deal with diet-related chronic disease risks associated
with overweight that affect the many adults with DS.2,5

Today, most adults with DS live in their communities in
various supported living situations where they often work
part time, volunteer, and learn community living skills.
Therefore, the community food- and nutrition-related is-
sues that affect people with DS, as well as their special
needs for living healthy lives, must be addressed not only
by their families or caretakers but also by those in the
wider community.
This article addresses overweight and obesity, which are
major health issues among adults with DS. It summarizes
the barriers to prevention or treatment and recommends
ways to overcome them and to achieve healthy weights
and better nutrition.

OBESITY IN ADULTS WITH DS

Prevalence of Obesity
People with intellectual disabilities (IDs) have more com-
plex health issues and higher mortality rates than do those
in the general population, and some of these differences
are caused by weight problems.7 The prevalence of obe-
sity (ie, a body mass index [BMI] 930 kg/m2) in adults with
ID is estimated to be about 39% in women and 28% in men
older than 16 years, whereas in the general population, its
prevalence is 25% in women and 23% in men of the same
age.8,9 The prevalence of overweight and obesity in the
DS population is higher than in other populations with ID
and the general population (Table 1).8Y17 Statistics on the
prevalence of overweight or obesity in DS are not defin-
itive. Unfortunately, data stratified by level of ID, setting,
and age is not available.

Risk Factors for Overweight/Obesity in DS
The biological risk factors for overweight include hypothy-
roidism and decreased resting metabolic rate (Table 2).18Y21

Fujiura et al13 found that although the energy intakes in
adults with DS were comparable with or below those in the
general population, those with DS were still heavier than the
US averages.
Although other causes of excess weight are important
and need to be dealt with or ruled out, most of the causes
of obesity in DS are largely lifestyle and environmentally
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related. Thus, emphasis in treatment should be placed on
altering dietary intake and physical activity to achieve
and maintain a healthy weight (Table 2).5,22,27 In a study
of individuals with ID living in community settings, more
than 70% of men and women consumed high-fat diets
(930% of calories from dietary fat) and less than 10% of
either sex consumed the recommended amount of fruits
and vegetables per day.22

Lack of physical activity is another major contributor to
overweight and obesity. In only 1 study did most (60%)
adults with DS who were surveyed report that they ‘‘ex-
ercised’’ daily, but other studies reported that those with
DS were more sedentary than those without DS.28 More
than 50% of individuals with ID engage in little or no
leisure-time physical activity, just as is true in the general
population.24

Consequences of Obesity in DS
The leading causes of death in the United States in 2010
were heart disease, stroke, diabetes, and cancer, all of
which are adversely influenced by overweight and ex-
cessive dietary intake.25,29,30 Weight status and diet also
contribute to the development of hypertension, which
is a strong risk factor for cardiovascular disease, especially
in people with ID.29 Obesity can also cause obstructive
sleep apnea, which, if left untreated, can lead to hyper-
tension, heart failure, and death.6 Because people with
DS have a longer lifespan than in prior times, lead sed-

entary lifestyles, and remain obese, the incidence of these
diseases is likely to increase among them in the future.29

BARRIERS TO HEALTHY WEIGHT
MAINTENANCE AND NUTRITION
EDUCATION

There are no commonly agreed upon, evidence-based
weight maintenance and nutrition education interventions
for people with DS. Ideally, any weight management and
education program should consider the participants’ phys-
ical and intellectual abilities, which may act as barriers to
healthy eating if these are not addressed (Table 3).

Degree of ID
Obesity is inversely correlated with the degree of ID in DS,
perhaps because of differences in functionality and degree
of independence (Table 4).27,31 Adults with DS who have
mild to moderate ID generally have higher functional abil-
ity compared with those with severe ID, and they tend
not to be as closely monitored with respect to their eating
andphysical activity patterns. Thosewith severe ID tend tobe
more dependent on family or caregivers, and their weight
statuswill thereforedependon theactionsof their caregivers.

Activities of Daily Living and Instrumental
Activities of Daily Living
The DS individual’s activities of daily living (ADLs) need
to be assessed, including eating, feeding, oral care, and
mobility.35 It is also important to evaluate functioning with

TABLE 2 Biological and Lifestyle-Related Risk Factors for Obesity in Down Syndrome
(DS)6,15,18Y26

Biological Risk Factors Lifestyle-Related Risk Factors

Hypothyroidism Dietary intake

Estimated prevalence: 8%Y12% (incidence increases with age) Varies based on residence of individual based on level of
supervision and opportunities to make food choices

Underproduction of thyroid hormones cause energy
imbalance, which may contribute to weight gain

BMI is associated with setting

May cause tired and sluggish feeling and make physical
activity difficult

Most individuals consume high-fat diets and do not eat the
recommended amounts of fruits and vegetables per day

Treated with thyroxine replacement

Lower RMR Physical activity

Prevalence and incidence are inconclusive Physical activity guidelines for Americans with disabilities

Short stature is positively associated with lower fat-free mass,
thereby necessitating fewer energy needs

150 min/wk of moderate-intensity or 75 min/wk of
vigorous-intensity aerobic activity

On an eating pattern containing the same amount of food
energy, individuals with DS may be in positive energy balance
and storing fat

Adults with DS tend to leave sedentary lifestyles and rarely
engage in physical activity or other leisure activities

Abbreviations: BMI, body mass index; RMR, resting metabolic rate.
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respect to the instrumental ADLs. These are not necessary
for basic existence but allow people with DS to live more
independently. They include food preparation, shopping,
transportation, and managing finances.35 Adults with DS
who are more independent usually have higher ADLs and
instrumental ADLs. However, they may not have the knowl-
edge to choose and prepare healthy foods independently,
and so they too need help.

Residential Settings
Rimmer et al15 found that adults with ID who live in less
restrictive settings are more likely to be obese than those
who live in more supervised environments. Obesity is less
prevalent in residential settings, where there is more con-
trol by staff over meals and activities.26 Why this is so may
be because people with mild to moderate ID often make
their own, sometimes unhealthy, choices regarding food
and exercise.15,22,24,26,32 It is also possible that family
members use food as a reward or as a bribe to induce

compliant behavior, which creates adverse incentives for
healthy eating and inappropriate food choices.

Knowledge and Educational Barriers
The level of knowledge of the individual with DS and
that of his/her caretakers varies. A study conducted on
38 Australian teenagers with DS and their families found
that only 53% of the teenagers understood the benefits of
exercise, and their knowledge about healthy eating was
also poor.28 When asked about favorite foods, 58% of the
teens with DS chose foods high in fat and sugar, and 81%
reported eating them daily.28 Although 72% of the par-
ticipants reported understanding the relationship be-
tween health and diet, only 2 of the 38 teenagers could
describe what the relationship might be.28 Less than half
could accurately name a healthy food when asked, and
31% named foods high in fat, whereas 25% did not know.28

Moreover, 37% of participants considered soft drinks to be
healthy, whereas only 21% believed milk was healthy.28

TABLE 3 Barriers toHealthyWeightMaintenanceandNutritionEducation inDownSyndrome
(DS)15,16,26,31Y33

Degree of ID Obesity is inversely related to the degree of ID because of functional ability and its
relationship to living environment.

The actual degree of ID may not contribute to overweight and obesity in adults with
DS as heavily as the degree of independence and functionality of these individuals
in these various settings.

ADL and IADL ADL and IADL are associated with functional ability but do not suggest greater
knowledge of health and nutrition.

ADL and IADL affect what an individual with DS can eat, how it is eaten, what foods
are available and accessible, and how much energy is expended on a day-to-day basis.

Residential setting Residential setting of the DS individual is determined by the level of ID and functional
ability of the individual with DS.

BMI is associated with residential setting and tends to be lower in more restrictive settings.

Knowledge and education Lower cognitive abilities correlatewith less nutrition knowledge and the inability to foresee
health risks associated with excessive body weight, thus leading to poor dietary choices.

Individuals with DS are often not given the opportunity to gain adequate knowledge in
health and nutrition tailored to their intellectual abilities and skills.

Socioeconomic status Greater opportunities to choose high-calorie and high-fat foods in low-income settings.

Low income status is associated with suboptimal nutrient intake and low fresh fruit
and vegetable availability.

More corner stores and fast-food restaurants in low-income areas and lower
concentrations of supermarkets.

Unsafe or unaffordable means of exercise.

Access to gyms and activities Lack of access to gyms and activities because of cost, transportation, and
appropriateness of activities at the gym.

Abbreviations: ADL, activities of daily living; BMI, body mass index; IADL, instrumental activities of daily living; ID, intellectual disability.

112 Nutrition Today\ Volume 49, Number 3, May/June 2014

Copyright © 2014 Wolters Kluwer Health | Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Given the lack of knowledge or understanding about health
and food, it is not surprising that 48% of participants chose
high-fat or high-sugar meals.28

Socioeconomic Status Barriers
Socioeconomic status (SES) influences obesity risk in
adults with DS as it does in other parts of the population.
Food choices are based on factors other than nutritional
quality, such as cost and preference, and they may be-
come barriers against reducing the prevalence of over-
weight and obesity.33 Adults of low SES with DS may be
eligible for food assistance programs. It is unknown how
many people with DS use these resources, but perhaps, if
they were made simpler and easier to understand with
assistance provided to gain access to them, there might
be an increase in participants with DS.33

Lack of Access to Gymnasiums and Other
Physical Activities
Many adults with DS do not participate in regular phys-
ical activity, which may sometimes be because of a poor
level of functional ability, but probably more often to bar-
riers due to SES or less access to gyms and recreational

activities.36,37 Adults with DS may be dependent on other
people and means of transportation; therefore, support
for transportation is needed to help increase physical
activity in this population. In addition, once adults with DS
are at a gym or health club, they also need to be provided
with equipment and activities that are safe and easy to
learn and handle independently. Recreational sports that
are more individually based, such as swimming and run-
ning, may be easier for adults with DS to partake in because
these sports donot incorporate the intellectual complexities
of team sports. Special Olympics programs exist in every
state and provide a wide variety of individual and team
sports in which all persons with ID can participate and
increase their physical activity with peers.

Comorbidities
Comorbidities, or secondary conditions that reduce the
person’s independence, occur frequently in people with DS
andmakenutritioneducationmore challenging (Table 5).6,38

Low muscle tone, a characteristic that is evident in all people
with DS, is a major barrier in overcoming overweight and
obesity.2,6 Hypotonia, as well as other physical limitations
like hypermobility,maymakephysical activitymore difficult

TABLE 4 Levels of Intellectual Disabilities and Characteristics at Each Level34

Level IQ Range Characteristics/Abilities

Mild 50Y70 Participates in and contributes to their families and communities

Works in supported or open employment

May live and travel independently with some support and help with finances and events in daily life

Capable of learning to read and write

May develop important relationships, marry, and have a family with outside support

Moderate 35Y50 Participates in a range of activities with family, friends, and acquaintances

Understands schedules and events if provided with pictures and visual prompts

Makes choices and has preferences about when he/she would like to do, eat, drink, etc

May recognize some words in context that are used commonly

May develop independence in personal care

May have important relationships

Requires lifelong support in planning and organizing tasks and activities

Severe G35 Recognizes familiar people and may develop strong relationships with family or caregivers

Little or no speech; relies on gestures, facial expressions, and body language to communicate

Requires lifelong assistance with activities of daily life, communication, and accessing/participating in
services and activities

Abbreviation: IQ, intelligence quotient.
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and may prevent individuals from engaging in exercise and
doing it effectively.Thus, increasingmusclemass, and thereby
increasing metabolism, may be more difficult to achieve.37

Some people with DS may also have sensory processing
disorders (SPDs) in vision, hearing, or touch that affect their
dietary intake.41 Adults with DS who have SPD may avoid
certain foods that stimulate a negative response due to the
sights, smells, sounds, tastes, and textures of the particular
food. Therefore, SPD can make nutrition education difficult
because dietary choices and exercise in these individuals
are not necessarily knowledge based. In these situations,
therapeutic interventions may be more beneficial than
simple educational measures at integrating healthy foods
into these individuals’ diets.

RECOMMENDATIONS FOR
INTERVENTIONS WITH DS

The prevention and treatment of obesity in DS are best
approached from a multidisciplinary perspective. Ac-

tions are needed at all levels of care throughout the life
stages (Table 6).

What Registered Dietitians and Nutritionists
Can Do to Prevent Overweight/Obesity in DS
Dietitians can behelpful at all life stages of individuals with
DS with different levels of ID. Monitoring and assessing
weight and nutritional status are important at all ages.
Currently, standard practice is to plot a child on both DS
and Centers for Disease Control and Prevention growth
charts and to make an educated assessment from the
interpretation of both charts. According to the American
Academy of Pediatrics, however, clinicians should use the
standard growth charts when assessing patterns of growth
and weight gain, which should include weight for height
and BMI.42 Down syndrome growth charts are not reflec-
tive of the current population, and clinicians should use the
Centers for Disease Control and Prevention growth charts
until new DS growth charts are developed.42 For adults
with DS who are older than 20 years, BMI is the only tool

TABLE 5 Comorbidities That Are Barriers in Down Syndrome6,31,38Y40

Comorbidity Characteristics Issues
Recommendations to
Overcome Barriers

Hearing and vision Various degrees of hearing
and vision loss

Affects how health
information is presented to
people with Down syndrome

If hearing loss is the primary
issue, concepts taught will
need to be visual that
incorporates pictures for
easy understanding

Impedes ability to
independently shop for
healthy foods

If vision loss is the main barrier,
concepts will need to be
taught verbally and require
more repetition

Both hearing and vision loss
may necessitate sole
education to caregivers

Mental health and cognition Mental health deteriorates
with age

Communication, fatigue, and
decreased memory may inhibit
the ability to learn and apply
healthy eating to lifestyles38

Medication may be necessary
to treat anxiety and depression
and to slow the progression
of Alzheimer’s disease

Anxiety, depression, social
withdrawal, loss of interest,
diminished self-care,
dementia, and Alzheimer’s
disease are common

May also lead to a decline in
routine activities and abilities

Repetition with multiple
examples may increase
memory/learning capacity

Behavioral problems Attention deficit disorder,
impulsiveness, inattentiveness,
obsessive-compulsive behavior,
oppositional behaviors

May not directly affect weight
but impairs caregivers’ abilities
to communicate nutrition
education effectively

Treat the underlying cause of
the behavioral problem with
medication and/or behavioral
therapy

May be caused by underlying
medical problems: hearing,
vision, gastrointestinal,
thyroid, anemia, constipation,
depression, anxiety, and sleep
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TABLE 6 Recommendations for Interventions in Individuals With Down Syndrome (DS)

Recommendations/interventions for dietitians, individuals with DS, and caregivers of those with DS.
Abbreviation: ID, intellectual disability.
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that is available. Dietitians should recognize, however, that
the BMI of adults with DS may need to be interpreted dif-
ferently because DS patients often show signs of prema-
ture aging, includingdiabetes, hypertension, and functional
decline, that are influenced by overweight and obesity.43

Nutritional assessment for people with DS should include
anthropometry, biochemistry, clinical assessment, and die-
tary intake, with an emphasis on physical activity, feeding
ability, oral health, fluid and fiber intake, nutrition knowl-
edge, and access to healthy foods.
Dietitians must also help adults with mild to moderate ID
associated with DS who live more or less independently.
Some people with DS have inappropriate eating behav-
iors similar to those of the general public, including con-
sumption of high-fat foods and low levels of physical
activity.22,24,26 Diets high in fat may lack protein and the
vitamins and minerals, such as vitamins A, C, and E and
zinc, that support immune health and reduce oxidative
stress.44 Thus, diets poor in nutritional quality, often as-
sociated with obesity, may be more detrimental in individ-
uals with DS who may have an inherently compromised
immune system.44,45 To promote overall health and healthy
weight, dietitians should emphasize balanced diets high in
fruits and vegetables to incorporate these essential nutrients.
Dietitians can help adults with DS and their caretakers by
providing them with the skills necessary to make healthier
food choices.
All healthcare professionals who intend to work with the
DS population should seek opportunities that expose
them to everyday issues related to DS. The Down Syn-
drome Nutrition Handbook by Joan Medlen, MEd, RD,
LD, is a useful resource for healthcare professionals work-
ing with people with DS.46

Education
Early intervention in children with DS has been shown to
have long-term positive effects on cognition, communi-
cation, and social-emotional functioning, and therefore,
it should be encouraged.47,48 All 3 components may have
a positive impact on the individual’s ability to learn about
health and nutrition later on as an adult. Health and nu-
trition education in childhood may show long-term effects
on nutritional and weight status as adults.
Children with DS need health and nutrition information
to prepare them for the transition from family care to
independent living or community living when they reach
adulthood. Adults with DS and their families should be
aware of and seek out services that may be offered through
the state in which they live. These individual support plans
should include programs or individual supports for teach-
ing persons about healthy eating, cooking skills, grocery
shopping, and exercising. It is important that the health
information provided be easy to comprehend, and educa-
tional materials and techniques should be tailored to their

learning abilities, living situation, finances, preferences,
health, and physical abilities.

Health Promotion Programs
Adults with DS may benefit from health promotion pro-
grams either through the community or through the resi-
dences in which they live. People with DS often have
reduced short-term memory and a short attention span,
and so adults with DS may learn better with short, succinct
lessons repeated many times.49 Health promotion pro-
grams need to address the issue of poor dietary intake that
follows a model that integrates behavioral, environmen-
tal, and medical factors in an effort to increase knowledge,
preferences, skills, and self-efficacy.49

Some weight loss interventions have shown a reduction
in mean BMI over a period as little as 6 weeks (the level
of ID and setting were not provided for the participants
in this study, however).50,51 Mann et al31 found that fruit
and vegetable consumption increased with increased
knowledge among people with ID. One study on the ef-
fects of physical activity on weight loss in participants with
DS found no changes in weight but found improvements
in cardiovascular fitness, muscle strength, and endurance.50

Thus, although physical activityYbased interventions are
not effective in weight loss, they may be beneficial in
preventing weight gain and the development of other
diseases.50

Education and Involvement of Caregivers
Educating caregivers is a necessary step in preventing and
treating obesity in DS because some caregivers have neg-
ative influences on dietary intake and physical activity.52Y54

Melville et al54 found that caregivers generally have poor
knowledge of physical activity recommendations (fre-
quency, duration, and intensity) and poor dietary knowl-
edge, particularly about recommendations for daily intake
of total fat, calories, and sodium. Caregivers heavily weighted
knowledge and skills, motivation for change, and lifestyle
choices as the main barriers for the people whom they
cared for. Finances, transportation, and lack of personal
choice were less heavily weighted.54 In fact, these latter
factors are truly significant barriers to healthy lifestyles for
people with ID, and helpers of all types should be made
aware of them.
Caregiver involvement has been shown to influence di-
etary intake in people with ID. Adolfsson et al55 found
that more meals were prepared with fresh ingredients
when caregivers were involved and gave recommenda-
tions to the participants preparing the meals as opposed
to participants preparing meals with no supervision. Fresh
fruit and vegetable intake was highest when caregivers
were involved in meal preparation.55 However, although
intake was considerably lower, total calorie and saturated
fat intake was highest when caregivers were in control of
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the participants’ meal preparation, suggesting that care-
giver education is still an important factor in obesity.55

Health Screening and Management
Primary care physicians should prioritize persons with
DS as they conduct standard health/wellness protocols
and not bypass people with DS or make exceptions be-
cause of theperson’s ID.Health screeningsmaybeprovided
byphysicians orother organizationsdedicated topeoplewith
ID and should incorporate current guidelines (Table 7).57

Although there are many screening tools and monitor-
ing guidelines, many people with ID receive suboptimal
care.57 Health professionals should actively reach out to
this underserved population and offer routine health screen-
ings and/or care through various venues and organizations.
The Special Olympics, for example, offers health screenings
in 7 areas through their Healthy Athletes programs: Fit Feet
(podiatry), FUNfitness (physical therapy), Health promotion
(nutrition, health, an well-being), Healthy Hearing (audiol-
ogy), MedFest (sports physical examination), Opening Eyes
(vision), and Special Smiles (dentistry).57

CONCLUSION

Although people with DS have some physiological con-
ditions that predispose them to excess body fatness, pres-

ent research implicates that most of the excess weight is
more heavily influenced by environmental factors. Knowl-
edgeable dietitians who understand the challenges that
people with DS face are important resources for address-
ing theweight issue inpeoplewithDS. Educationof people
with DS and their caregivers on nutrition and healthful
eating is a critical aspect of weight maintenance and must
be tailored to their individual needs.
Further research is needed on overcoming the barriers to
maintaining healthy weight and nutrition status that strati-
fies data by the level of ID and setting. Energy needs should
be estimated for people with DS. Recommendations must
be individualized to each person and at each level of care
starting in childhood and continue through adulthood.
Lastly, awareness needs to be raised among the commu-
nity, and the medical community needs to recognize and
aggressively address the health issues that occur with this
population. AdultswithDSwho learn to live healthier lives
lighten their caregivers’ burdens and can hopefully con-
tribute more to society.
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Editor’s note: Readers should remember that there is so much variability in Down syndrome
individuals in terms of the role of lifestyle and diet’s contributions that it is important to work
closely with medical experts to ensure that interventions are appropriate for each person’s
situation. Also, although beyond the scope of this article, the importance of fitness and physical
activity should be emphasized.
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