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Health and disease in adults
with Down syndrome
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BACKGROUND The increasing life expectancy of persons with Down syndrome calls for
a knowledge of conditions that frequently occur in adults with the syndrome and of which
health personnel should be particularly aware.
METHOD The article is based on a literature search in PubMed and the authors' clinical
experience with the patient group.
RESULTS Altered immune system function, muscular hypotonia, dysmorphic otolaryngologic features and premature ageing contribute to health problems. The group is susceptible
to infections, particularly of the respiratory and the gastrointestinal tract. Congenital heart
defects may give rise to symptoms, also in adults. Many also develop mitral valve disease,
including those without congenital heart defects. Hypothyroidism develops in up to half, and
coeliac disease in one of five. Obstructive sleep apnoea syndrome occurs in approximately
half. Sensorineural hearing loss and cataract may occur before the age of 30. Atlantoaxial
instability occurs, and radiological examination of the neck must take place before intervention under general anaesthesia. Behavioural changes with loss of skills, withdrawal, psychomotoric retardation and mutism occur frequently from the age of 30 and may be symptoms
of mental illness or the onset of Alzheimer’s dementia.
INTERPRETATION Adults with Down syndrome need to undergo regular medical examinations, and we recommend an annual check-up with the primary doctor. Screening for
hearing loss and cataract is also recommended every three and five years, respectively.
In the event of concomitant symptoms, particularly related to neurological and psychiatric
conditions, the patient can be referred to the habilitation service.

Down syndrome is the most frequently
occurring chromosomal abnormality in
humans, and in 2010 there were 69 live
births of infants with Down syndrome in
Norway (1.1 of 1 000 live births) (1). The
syndrome is due to trisomy of the whole or
part of chromosome 21 in all or some cells
of the body and is associated with mental
retardation, congenital heart defects, gastrointestinal anomalies, reduced neuromuscular tone, dysmorphic features of the head,
neck and airways, characteristic facial and
physical features, audiovestibular and visual
impairment and a higher incidence of other
clinical disorders (2, 3).
Thanks to medical progress, particularly
in cardiovascular surgery and cancer therapy, the life expectancy of persons with
Down syndrome has increased from an average of 35 in 1982 to about 60 today (4, 5). As
a result, the health service more frequently
encounters adults with Down syndrome and
with typical health challenges. This paper
provides a brief overview of conditions that
doctors should be aware of in this patient
group.

Method
The article is based on literature identified
through search in the PubMed database with
the subject search term «Down syndrome»
and the text word «adult» combined with
each of the terms «ageing», «Alzheimer’s
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disease», «autoimmune diseases», «cognitive impairment», «dementia», «dermatitis»,
«endocrine system diseases», «epilepsy»,
«eye diseases», «gastrointestinal diseases»,
«health», «hearing loss», «heart», «immune
system diseases», «mental disorders», «musculoskeletal diseases», «neoplasms», «nervous system diseases», «obesity», «otolaryngologic diseases», «periodontal diseases»,
«seizures», «sleep apnoea syndromes» and
«thyroid gland». The search was limited to
the period 2000 – 2012 and the cut-off was
April 2012. The search did not include constraints on study design or type of article. We
first conducted a search based on conditions
that we know from our own clinical experience frequently occur in adults with Down
syndrome. The search was refined and repeated with a number of search terms after
we had read articles indicating that more conditions should be included. We identified 486
articles, and these were assessed on the basis
of the abstract. Empirical articles and reviews
dealing with clinical disorders in adults with
Down syndrome were read in full text
(n = 142). The search identified no metaanalyses. The articles regarded as of most
relevance to our subject were included. Searches in the Cochrane Library and Best Practice databases did not identify any further
relevant articles. The article is also based on
the authors’ own clinical experience with the
patient group.
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MAIN POINTS
The life expectancy of persons with Down
syndrome has increased in recent years
and is now about 60
The syndrome is associated with specific
diseases and accelerated ageing processes
A number of diseases occur more frequently
or earlier in persons with Down syndrome
Regular clinical check-ups should be carried
out by the primary doctor
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Results
A number of clinical conditions occur more
frequently in adults with Down syndrome
than in the rest of the adult population
(Table 1) (6 – 24). Some conditions are associated with specific dysmorphic features,
while others are assumed to be due to accelerated ageing processes (15, 25). Anomalous prevalence figures are quoted for some
conditions. This is primarily because the
evidence base consists of a few, small studies using dissimilar methods.

Table 1 Frequently occurring disorders in adults with Down syndrome. Estimated prevalence
in per cent. Articles from which the estimates originate in right-hand column. Anomalous prevalence figures are due to few, small studies using dissimilar methods
Medical condition

Estimated prevalence (%)

Reference

Higher infection tendency

100

(6, 7)

Gastrointestinal disorders

> 70

(8)

Mitral valve prolapse

57

(9, 10)

Alzheimer’s disease

50 – 70 (at age 60)

(5, 9, 11)

Obstructive sleep apnoea syndrome

30 – 50

(9, 12)

Persons with Down syndrome are on average mildly to moderately mentally retarded,
equivalent to a mental age of 8 – 9 years, but
there are wide individual variations (26).
Neuropsychological tests show that many
have a cognitive profile with special weakness in verbal memory and strength in solving visuospatial problems (27). The ability
to plan and change strategies is often weaker
than their mental age would imply (28).
Visual aids are more important to learning
than frequent repetition.

Cataract

17 – 29

(13)

Mitral valve regurgitation

17

(9, 10)

Atlantoaxial instability

14

(9)

Hearing loss

12 – 72

(14, 15)

Epilepsy

12 – 46

(14, 16)

Mental disorders

11 – 30

(17, 18)

Keratoconus

8 – 10

(19)

Hypothyroidism

7 – 50

(10)

Fertility

Coeliac disease

2 – 18

(20, 21)

Type 1 diabetes

4

(22, 23)

Hyperthyroidism

1–3

(24)

Atlantoaxial subluxation

1–2

(9)

Cognition

Women are usually fertile, and guidance on
contraception is necessary (15). Conversely,
men with Down syndrome are usually sterile.
Mentally retarded persons are generally at
greater risk of being sexually exploited, and
counselling on behaviour and boundarysetting may help to prevent this (29).
Cardiovascular disease

Immune-related diseases

Almost half of children with Down syndrome
have a congenital heart defect, and atrioventricular and ventricular septum defects constitute 80 % of these (10). Some will require cardiological monitoring as adults – for example
for mitral insufficiency, mitral stenosis,
outflow stenoses, residual shunt through septum, AV block, pulmonary hypertension and
development of heart failure (30, 31). Many
also develop mitral valve disease, including
those without congenital heart defects (9).

The prevalence of immune-related diseases
is higher in Down syndrome than in the general population (20).

Arteriosclerosis

The prevalence of obesity in adults with
Down syndrome has been reported to be
31 – 47 %, and it is common to find lipid
metabolic disorders such as elevated LDL
cholesterol and triglycerides and low HDL
cholesterol (10, 32). Despite this, the prevalence of arteriosclerosis is lower than among
the normal population (10).
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Infections

Low cellular and humoral immunity results
in a high incidence of infections in persons
with Down syndrome of all ages (6, 7, 33).
Infections of the middle ear, respiratory system and gastrointestinal tract are seen particularly frequently (7). Pneumonia and influenza contribute to excess mortality in persons
with Down syndrome, and infection-related
excess mortality increases with age (34).

tion and diagnostic criteria (10). There is
much to indicate that the risk increases with
age, and there do not appear to be genderrelated differences. Hypothyroidism is the
most prevalent, but the prevalence of hyperthyroidism is also slightly high (24). We
would recommend that thyroid function be
checked annually in all persons with Down
syndrome (Table 2) (14, 35).
Coeliac disease

The prevalence of coeliac disease in the general population is 0.3 – 0.5 %, while the prevalence in persons with Down syndrome is
2.5 – 18.6 % depending on patient selection
and screening method (20, 21, 36).

Thyroid disease

Down syndrome is associated with several
autoimmune diseases, and the thyroid is often
affected. The prevalence of thyroid disorders
with Down syndrome varies in the different
studies (7 – 50 %) depending on the popula-

Diabetes

The prevalence of type 1 diabetes has been
found to be over four times higher in persons
with Down syndrome than in the general
population (22).
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Table 2 Recommended routine medical follow-up of adults with Down syndrome. The recom-

Osteoporosis

Time interval1

Medical assessment

Every six months

Dental health

Down syndrome appears to be a specific
vulnerability factor for the development of
osteoporosis, and both general and compression fractures of the spine occur frequently
(4). Contributory factors may be low muscle
tone and strength, limited physical activity
and autoimmune conditions. Solberg et al.
recommend bone density measurement for
women early in the menopause (35).

Annual

Behavioural change

Obstructive sleep apnoea

mendations have been drawn up by the authors, but are based largely on the booklet Diagnosing
and treating persons with retardation and dementia (Norwegian text) (35) from the South-Eastern
Norway Regional Health Authority (Helse Sør-Øst). The booklet contains a Norwegian adaptation
of recommendations from the International Association for the Scientific Study of Intellectual
Disability (IASSID), WHO and the Ageing and Health, Norwegian Centre for Research, Education
and Service Development
Comment

Cardiopulmonary symptoms

Auscultation
Assess need for ECG, echocardiography
and referral to cardiologist
Cardiological monitoring of congenital
heart defect

Hearing

Annual clinical assessment
Audiological examination every three
years

Persons with Down syndrome have many
risk factors that make them prone to obstructive sleep apnoea syndrome, such as
abnormalities in the head, throat and respiratory system, overweight and hypothyroidism
(12). One small clinical study found a higher
incidence of severe obstructive sleep apnoea
with hypoxaemia, hypoventilation and fragmented sleep in adult patients with Down
syndrome than in subjects without the syndrome (37).

Testicular cancer

Palpation annually

Gastrointestinal diseases

Metabolism

Check TSH and T4-values annually

Vision

Annual clinical assessment
Specialist examination every 5 years

Other supplementary tests

Test fasting glucose, haematology, SR,
CRP, liver and kidney function tests, B12,
folic acid, serum iron, ferritin, lipid
status, calcium/phosphate, vitamin D

Atlantoaxial instability

X-ray of neck before general anaesthesia

Osteoporosis

Measurement of bone density early
in menopause

General screening tests

Adhere to common national guidelines

Nutrition

Recording of weight and weight change

Gastrointestinal symptoms

Other

1

In the event of abnormal findings, check-ups must be more frequent and scheduled individually

Abnormal developments in the enteric nervous system are associated with Down syndrome and gastrointestinal complications can
be found in over 70 % (8). In adults, gastrointestinal reflux, dysphagia, obstipation, diarrhoea, gallstones, achalasia and pathological
liver function tests occur most frequently.
The prevalence of Hirschsprung’s disease is
elevated, and is found in 2 – 15 %, compared
to about 0.15 % in the general population.
Periodontal disease

Gingivitis and periodontitis, often immuneconditioned, are more common in persons
with Down syndrome, and we recommend
biannual dental check-ups (9, 35).
Neoplasms

Dermatological diseases

Atopic dermatitis, vitiligo, alopecia areata,
fungal infections of the skin and nails,
seborrhoeic eczema and dry skin are more
prevalent in persons with Down syndrome
than in the general population (15, 21).

toconus occurs in 8 – 10 % and is often discovered in the teens or early twenties. Agerelated cataract may develop in the twenties
or thirties. It is recommended that adults with
Down syndrome be examined by an eye specialist every five years, more frequently in
the event that disorders are found (13, 19).
Adults with Down syndrome often develop
musculoskeletal diseases such as arthritis at
a relatively early age (4).

The incidence of cancer in persons with
Down syndrome has a distinctive profile
with a strongly elevated risk of certain types
of leukaemia in young children (38). There
is also an elevated risk of testicular cancer in
men with Down syndrome, and a number of
authors recommend annual palpation of the
testicles (20, 35). However, persons of all
ages with Down syndrome have been found
to have a lower risk of solid tumours (34,
38). The mechanisms behind this have not
yet been fully determined.

Atlantoaxial instability

Central nervous system disorders

Radiological tests show signs of atlantoaxial
instability in up to 14 % of persons with
Down syndrome, and 1 – 2 % have subluxation symptoms (9). X-rays of the thoracic
spine in neutral, flexed and extended positions are indicated if patients have symptoms
that may point to this (9). Prior to intervention under general anaesthesia, X-ray
scans of the neck of patients with Down syndrome should always be taken as standard
procedure.

Epilepsy The incidence of epilepsy increases from an estimated 2 – 6 % in childhood to
12 – 46 % in those aged over 50 (37). The
onset of seizures appears to have a triphasic
distribution, with frequent onset in early
childhood, the third decade and after the age
of 50 (16). About half of the epilepsy cases
are partial and half are generalised. Senile
myoclonic epilepsy is the most common
type in adults (39). Late-onset seizures are
attributed to neuropathological changes as

Hearing loss

Persons with Down syndrome have narrow
auditory canals, and accumulation of wax in
the external auditory canal may result is
hearing loss. Age-related sensorineural hearing loss associated with Down syndrome
occurs 30 – 40 years earlier than in the general
population and is estimated to occur in
12 – 72 %, depending on the survey method
(14, 15). Regular screening every three years
is recommended by several authors (9, 35).
Visual impairment and eye diseases

Visual impairment and eye diseases such as
astigmatism, impaired accommodation, strabismus, cataract and keratoconus are common (19). The first three conditions tend to
manifest themselves during childhood. Kera292

Musculoskeletal diseases
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with Alzheimer’s disease. The choice of
treatment depends on the type of seizure and
epilepsy syndrome and is a task for specialists.
Mental disorders

Since Langdon Down (1828 – 96) described
the syndrome in 1866, there has been a common perception that persons with Down
syndrome have a friendly, amiable personality (40). Studies confirm good general social
skills with social understanding commensurate with mental age and a special ability to
imitate gestures and mimic (41, 42). Persons
with Down syndrome appear to develop
behavioural and emotional problems less
frequently in their childhood and adolescence than persons with other causes
of intellectual disability. From the age of
20 – 30 however, a growing incidence of
anxiety and depression is found, with symptoms such as withdrawal, mutism, psychomotoric retardation, subdued moods,
passivity, loss of appetite and sleeping disorders (11). Hallucinations associated with
serious depressions are not unusual. Obsessive-compulsive disorders with retarded
movement, tics and freeze responses occur
relatively frequently, particularly in women.
Bipolar disorders and schizophrenia, on the
other hand, appear to occur relatively seldom in persons with Down syndrome. However, there is a relatively high incidence, in
women in particular, of unspecified psychoses characterised by a low level of aggression, but a high level of visual and auditory
hallucinations (40). At the same time, persons with Down syndrome often have a
strong imagination which makes it difficult
to distinguish fantasies from hallucinations
(43). Other signs of psychosis in patients
with Down syndrome are withdrawal,
mutism and retarded movement, a symptomatology similar to that of depression.
Because of their greater susceptibility to
disease and generally shorter life expectancy, persons with Down syndrome often
experience that close friends and fellow
members of collectives die. An intense fear
that their parents will die is not uncommon
either. Complicated grieving processes may
ensue, followed by prolonged helplessness,
anxiety and depression. Good psychological
preparation and support are important for
preventing this.
Alzheimer’s disease

Studies have shown that almost all persons
with Down syndrome have developed
neuropathological changes with amyloid
plaque and neurofibrillary tangles by the age
of 35 – 40 (5). The changes are most pronounced in the frontal lobes and medially in
the temporal lobes. This can most likely
explain changes in spatial orientation, language, speech and social interaction which
are frequently seen in persons over the age
of 30 with Down syndrome. The first signs
Tidsskr Nor Legeforen nr. 3, 2013; 133

of incipient dementia with Down syndrome
are often a change in behaviour, as opposed
to the normal population, where reduced
short-term memory is the most common
initial symptom (44).
Women with Down syndrome undergo
menopause earlier than women in the normal population, and menopause is found to
be correlated with age at the onset of Alzheimer’s disease (45, 46). A number of drugs
are used to delay the development of Alzheimer-type dementia in the normal population,
but there are few controlled studies of the
effect on persons with Down syndrome. In a
recently published study in which 21 persons with Down syndrome and severe cognitive impairment were randomised to either
treatment with donepezil for 24 weeks or a
placebo, a significant improvement in general and mental function was found in the
intervention group (47). However, in a study
with a similar design and 52 weeks of treatment with memantine, no effect could be
identified (48).

Concluding remarks
Primary care doctors and other health personnel who meet adult persons with Down
syndrome must be aware of the special
health problems that this group is prone to.
We believe there is a need for regular examinations with the most common disorders in
mind (Table 2), (9, 14, 35). Persons with
Down syndrome are followed up and treated
in the ordinary primary and specialist health
service. Those needing long-term, coordinated services have a right to take part in the
scheme with an individual plan to ensure
integrated, coordinated and individually
tailored services. Patients with extensive
and complex needs can be referred to the
habilitation service. This applies particularly when a change in performance and
behaviour gives rise to suspicion of a central
nervous system disease.
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