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Myotonic dystrophy type 1 (DM1) is the most common type of
muscular dystrophy in adults. Approximately 60% of individuals
report either having difficulty performing or being unable to carry
out some activities related to home management, mobility and
transportation, work and leisure. Employment, educational level and
income are, on average, lower than in the general population. The
complexity and variability of disease manifestations in DM1
undoubtedly pose a challenge as regards anticipating all potential
problems and developing a plan for health and community
management. This article presents a conceptual model for DM1
management as well as a brief discussion of an approach for
developing interdisciplinary health and community services.

M
yotonic dystrophy type 1 (DM1,
OMIM 160900) is the most com-
mon type of muscular dystrophy

in adults. Its estimated prevalence ranges
between 2.1 and 14.3 per 100 000 world-
wide, but reaches 189 per 100 000 in the
Saguenay–Lac-St-Jean region of the pro-
vince of Quebec, Canada.1 2 DM1 is an
autosomal dominant disease caused by an
unstable trinucleotide repeat expansion
of the cytosine–thymine–guanine [CTG]n
located in the 39 untranslated region of
chromosome 19q13.3.3 DM1 was first
described as a muscle disease with
gonadal involvement in 1909. Since then,
it has been recognised as a multisystemic
disorder with various impairments, espe-
cially in the muscular, respiratory, car-
diac, central nervous, endocrine and
ocular systems.4 Typical symptoms of the
disease include progressive loss of muscle
strength, usually distal to proximal, pto-
sis, weakness of facial and anterior neck
muscles, myotonia, daytime somnolence
and cataracts.4 DM1 may also affect the
ability of patients to carry out certain
daily activities and social roles.
Approximately 60% of individuals report
either having difficulty performing or
being unable to carry out some activities
related to home management, mobility
and transportation, work and leisure.5

Employment, educational level and
income are, on average, lower than in
the general population.6

The [CTG]n expansion responsible for
DM1 can vary from 50 to over 1000
repetitions, and contributes to a broad
range of different phenotypes. Four dif-
ferent clinical phenotypes are recognised
in DM1 according to age of onset in
conjunction with [CTG]n repeats: con-
genital, childhood, classic (adult) and late
onset forms.7

The diagnosis of DM1 must be con-
sidered across the entire age range of a
person’s lifespan, and the age at diagnosis
will bear management implications
according to the severity of the manifes-
tations of the disease. Onset clinical
manifestations display great variation
between and within each phenotype.
While some individuals may consult a
neurologist for typical symptoms of
severe muscle weakness and myotonia,
others may only see an ophthalmologist
for cataracts. Anticipation, defined as the
earlier onset of symptoms of increasing
severity in successive generations within
a family, also contributes to the complex-
ity of the clinical manifestations of DM1.2

This complexity not only poses a chal-
lenge in establishing a diagnosis of DM1,
but also in managing the wide variety of
disease manifestations.

Over the past 20 years, recommenda-
tions regarding diagnosis, management
and care delivery for individuals with
genetic disorders have stemmed from the
disciplines of medical genetics, paedia-

trics and neurology.8 Under optimal cir-
cumstances, fundamental components in
the clinical care of patients with genetic
diseases, such as DM1, need to include:
(a) appropriate clinical–genetic screening;
(b) specific preventive treatments; (c)
guidance and anticipation of future care
needs; (d) social evaluations to monitor
patients for complications; and (e) effec-
tive communication and trust with
patients and their families. The complex-
ity and variability of disease manifesta-
tions in DM1 undoubtedly pose a
challenge as regards anticipating all
potential problems and developing a plan
for health and community management.
DM1 patient follow-ups have been
described as fragmented, inadequate or
even deficient for many patients.4 9

Numerous factors, namely health (multi-
systemic disease with several disabilities),
economic (low income), social (poor
social support network) and low educa-
tional level, may contribute to this situa-
tion. These different factors emphasise
the need for a comprehensive manage-
ment approach in DM1 patient care. This
article presents a conceptual model for
DM1 management as well as a brief
discussion of an approach for developing
interdisciplinary health and community
services.

DEVELOPMENT OF A CONCEPTUAL
FRAMEWORK FOR MANAGEMENT
OF MYOTONIC DYSTROPHY
Developing integrated approach plans for
managing various aspects of DM1 disease
manifestations is important to ensure
optimal care. Such an integrated plan
can be enhanced through the use of a
conceptual framework illustrating the
essential items in overall management
and, more importantly, the relationship
between these different aspects of care. A
conceptual approach of this type has been
used in diseases such as spina bifida to
evaluate its usefulness in integrating
management of impairment, disability
and restrictions in participation. Such an
approach has helped develop standards of
care, integrated services and policies.10 In
DM1, this conceptual framework may
help clinicians: (1) assess all aspects of
management at a glance; (2) establish
links between several factors influencing
social participation; and (3) improve
anticipatory guidance through an ade-
quate interdisciplinary health and com-
munity management plan.

The traditional medical care model
focuses on treatment of impairments.
However, more recent models, including
the International Classification of
Functioning, Disability and Health
(ICF), have explained the process of
disablement not only in terms of the
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presence of impairments and disabilities
per se, but also in terms of changes in the
physical and social environments of
affected individuals.11 12 We will discuss
briefly two disability models—the ICF
and the application of the Disability
Creation Process (DCP) model to the
management of DM1.

International Classification of
Functioning, Disability and Health
The World Health Organisation (WHO)
recently issued the final version of the
ICIDH-2, now called the ICF.11 Many
studies have used the ICF model since
its adoption13 17 but there have been some
criticisms.14 Firstly, the model kept parts
of its linearity, which may lead the
disablement process to be viewed as
static, sequential and unidirectional.
Secondly, environment is not seen as a
definite dimension of the model but as a
contextual factor, which does not suffi-
ciently emphasise the enormous role of
environmental factors.15 As DM1 is over-
represented in the poorer strata of
society,6 the influence of environmental
factors (community management), such

as allocation of healthcare resources or
family and social support, must be inte-
grated in the global management plan,
and the conceptual framework must
recognise the impact of environmental
factors on the life of patients with DM1.
Thirdly, the possible confusion between
the terms activity and participation has
been pointed out.14 16 The ICF model has
the same list of items for activity and
participation domains, and the distinc-
tion has to be made by the user. However,
Jette et al demonstrated that activity and
participation are distinct dimensions and
should be treated as such in the WHO
model if it is to be used as a scientific
model.14 To our knowledge, in neuromus-
cular disorders, the ICF role has been
limited to classifying the impairments
and disabilities and has not been used
as a model explaining the various con-
sequences (biological, functional and
social) of the disease.9

Application of the Disability
Creation Process model to DM1
The DCP model (fig 1) resulted from the
work conducted by the Quebec

Committee on the revision of the WHO
International Classification of
Impairments, Disabilities and Handicap
model.12 The DCP model emerged from a
human development model assuming
that individuals will experience some type
of handicap situation throughout their
lives.12 The model has proven useful in
populations of patients with spinal cord
injury, cerebral palsy as well as in older
adults, with and without functional
limitations, to document the occurrence
of handicap situations and the associa-
tion with personal characteristics.18–20 The
DCP model also serves as a platform for
the design and implementation of policies
and services for various populations.

This article presents the specific health
and community aspects of DM1 manage-
ment according to the DCP model. Our
model has sought to use an evidence based
approach. Our tables illustrate many inter-
nationally accepted clinical characteristics
related to this disorder as well as more
recent findings. However, the literature on
DM1 has been categorised as poor, and
available information on the subject is
limited. Hence adaptation of the DCP

Figure 1 Disability Creation Process model (conceptual scheme).
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model has solely incorporated factors with
a presumed impact on management.
Although quality of life is a crucial dimen-
sion of rehabilitation, it is not part of the
DCP model and will not be discussed, as it
will require a paper on its own.

The model includes four domains,
which are briefly outlined with clinical
examples relevant to DM1.

Risk factors
A risk factor (table 1) is an element related
to the individual or the environment that is
likely to give rise to a disease or an injury.12

In DM1, the mutation responsible for the
disease (number of CTG repeats on chro-
mosome 19q13.3) is a risk factor that partly

determines the severity of DM1 symptoms,
including muscular impairment (r = 0.46
to 0.51; p,0.05)81 and age of onset
(r = 20.82 to 0.57; p,0.01).7 81

Anticipation and the congenital phenotype
primarily transmitted by affected women
are examples of how the gene defect
modulates health outcomes in this disease.
In addition, life expectancy is greatly
reduced in DM1 patients, particularly in
those with early age of onset of disease and
the concomitant involvement of proximal
muscular weakness.45

Personal factors
A personal factor (tables 1, 2) refers to a
person’s intrinsic characteristics, such as,

age, sex, sociocultural characteristics,
organic systems and capabilities.12 An
organic system is defined as a group of
biological components sharing a common
function, such as the muscular system, with
a measurement scale ranging from integrity
to impairment. A capability is defined as a
person’s potential to accomplish a mental or
physical activity. A capability can be mea-
sured on a scale ranging from optimal ability
to total disability.12 Typically, symptoms
become evident during mid-life, but signs
of DM1 can be detectable in the first or
second decades of life.

Muscular system and motor activity
Clinical myotonia, facial weakness, atro-
phy, ptosis, nasal speech and weakness of
the sternomastoid and neck flexor mus-
cles, long finger flexors and foot dorsi-
flexor muscles are the earlier muscular
features of DM1. As the disease pro-
gresses, other distal muscles of the upper
and lower limbs become involved, and
later proximal weakness and more severe
distal weakness occur.2 The majority of
patients with DM1 are able to carry out
most basic motor activities but they will
perform these tasks more slowly than
control subjects, and their performance is
likely to deteriorate over time.68 82

Nervous system and intel lectual and
behavioural capabili t ies
Intellectual functioning in adult DM1
patients falls within the range of the
normal population.83 In many cases, DM1
patients have great difficulties with
abstraction and new concept formation,
resulting in a tendency to rigidity and
perseveration. The incidence of anxiety
disorders and depression is also higher in
this population.84 Although the physio-
pathology of hypersomnia remains
unclear, excessive daytime sleepiness is
a prominent feature of DM1,30 sometimes
preceding muscular involvement by many
years.85 Symptoms of severe sleepiness
may markedly impair social or occupa-
tional functions.86 Fatigue is frequently
reported on clinical assessments in
DM187; its diagnosis and evaluation are
rarely if ever specifically addressed.88

Emotional factors and personality as well
as education, facial appearance, nasal
voice, introversion, apathy and excessive
daytime sleepiness create the popular
label of a lower intelligence. This label
in turn tends to influence DM1 patients
in their learning or social interactions.89

Ocular system
Cataracts may be the only presenting
symptom in the late onset form of DM1.
The presence of cataracts is almost always
present in adults but rare under the age of
10 years.2

Table 1 Risk factors for myotonic dystrophy type 1 and organic system involvement

Risk factors
Dominant autosomal disease
CTG expansion at 19q13.33

Anticipation2

Organic systems
Muscular

Variations in fibre size, atrophy of type 1 fibres
Ringed fibres, increased central nuclei, nuclear chains21

Nervous
General and focal cerebral atrophy, progressive ventricular dilatation, white matter lesions22–25

Reduced cortical glucose utilisation26

Reduced blood flow in fronto-temporal regions bilaterally25–27

Central motor control involved28

Auricular
Bilateral high tone hearing loss29

Ocular
Early cataracts (78–97%), frequent symmetrical ptosis2 30

Retinopathy, blepharitis, corneal lesions2

Digestive
Locking of the jaw, weakness of the palate and decreased chewing ability2 31

Smooth muscle dysfunction affecting all parts of the GI tract32

Slow oesophageal transit and gastric emptying33

Small intestine and colonic dysmotility,33 colonic pseudo-obstruction
Bile acid malabsorption, high incidence of gall bladder stones33

Anal sphincter weakness and myotonia34

Respiratory
Alveolar hypoventilation, marked hypercapnia35

Respiratory muscle weakness35 and myotonia36

Restrictive respiratory disease (58%)35

Central37 and obstructive sleep apnoea38

Cardiovascular
Extensive involvement of cardiac conducting tissue with fatty infiltration, fibrosis and degenerative
change39

Abnormal ECG (65%)40–42

AV conduction disturbances, heart block, atrial flutter and fibrillation39 43

Ventricular tachy/brady-arrhythmias42

Hypotension44

Sudden death (8–30%)39 43 45 (2nd cause of death)45

Endocrine
Hypogonadism, testicular atrophy (60–90%)2

Hyperinsulinaemia, diabetes2

HPA axis disturbance, abnormal diurnal rhythm of cortisol46

Growth hormone secretion disturbance,47 hyperleptinaemia48

Increased interleukin 6 and tumour necrosis factor a49

Decreased DHEA and DHEA sulphate50

Urinary
Urgency, frequency and stress incontinence51

Reproductive
Uterus; incoordinate contraction in labour and in vivo2

Skeletal
Talipes (CF)2

Cutaneous
Premature balding2

CF, congenital form only; CTG, cytosine–thymine–guanine; DHEA, dehydroepiandrosterone; HPA,
hypothalamic–pituitary–adrenal
% = reported frequency in the literature.
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Digestive system
Digestive symptoms, including abdominal
pain and diarrhoea, may disrupt daily life
and prevent participation in many social
activities. Gastrointestinal disturbances
are the most disabling impairment in
25% of patients.33

Respiratory system
Involvement of the upper airway and
expiratory muscles may occur early in the
course of DM1.35 Later in the evolution of

the disease, the weakness of respiratory
muscles decreases the vital capacity and
increases the risk of alveolar hypoventila-
tion.35 There is an increased risk of
perioperative pulmonary complications.65

Cardiovascular system
Cardiac arrhythmias and conduction
defects are well known and frequent
complications of DM1, and they can lead
to sudden death. Pacemaker implantation
is necessary in approximately 5% of

patients. The risk of conduction distur-
bances and sudden death increases with
duration of the disease and age, but cases
of exercise induced tachycardias have
been reported in childhood.90

Endocrine system
Hypogonadism is the most frequent
endocrine abnormality in DM1 patients.84

In adult males, markedly elevated follicle
stimulating hormone levels and moder-
ately low testosterone levels are fre-
quently observed. Significant reductions
in serum adrenal androgen levels are
often observed in affected patients, and
these deficiencies may contribute to
cognitive impairment.46 50

Reproductive system
Pregnancy in women with the adult form
of DM1 is often accompanied by obstetric
complications. The risk of perinatal loss is
approximately 15% compared with 1.9%
in the reference population.67

Environmental factors
An environmental factor (table 3) is
defined as a physical or social dimension
that determines a society’s organisation
and context. Environmental social factors
include political/economic factors and
sociocultural factors. Physical environ-
mental factors are divided into the nature
group (weather, time, etc.) and the
development group (architecture, vehi-
cles). Environmental factors are assessed
on a qualitative scale ranging from being
an optimal facilitator to a total obstacle. A
facilitator helps while an obstacle hinders
the performance of life habits, in interac-
tion with personal factors.12

Poverty and social exclusion are fre-
quently observed social environmental
factors in DM1.6 A much larger propor-
tion of affected individuals (43.6%) than
in the general population (12.2%) depend
on social welfare, which places them
below the poverty line.6 Employment
opportunities are also limited by their
educational level. More than half of the
DM1 population has no high school
diploma.80 It has been suggested that the
progressive social deterioration of DMI
families occurs over several generations
as more severe forms of the disease
appear.

Because DM1 is still relatively
unknown among medical and paramedi-
cal resources, the provision of healthcare
and community services is underdeve-
loped. Care is inconsistent, problematic
and in many areas only given yearly, at
best.4 30 A multidisciplinary neuromuscu-
lar clinic is rarely the main care provider
for the day-to-day management of this
patient population.

Table 2 Disabilities in myotonic dystrophy type 1

Disabilities

Motor activity
1.2% loss per year of muscle strength with a distal to proximal pattern52

Oro-facio-pharyngeal and anterior neck muscle weakness53 54

Myotonia, frequent presenting symptom (36–75.9%)2 55

Decreased mobility and locomotion, frequent fall,56 abnormal hip motion57

Difficulty handling and releasing objects properly58

Intellectual
Excessive daytime sleepiness (33–39%)59

Mental retardation (congenital form and those with severe symptoms)44

Learning difficulties (infantile and adult form)60

Executive and frontal lobe function impairment27

Behaviour
Apathy,61 62 poor motivation62

Rigidity, impulsivity, avoidance27

Passive–aggressive traits63

Sense and perception
Diminution of visual acuity2

Frequent cataract surgery
Hearing difficulty64

Digestion
Oropharyngeal dysphagia (33–57%)
Nausea, vomiting (35%)33

Abdominal pain (55%), constipation33

Breathing
Bronchial aspiration and pneumonia (1st cause of death)45

Post-anaesthesia respiratory complications65

Reproduction
Preterm birth (30–35%), uterine atonia, caesarean section (31–36%)66 67

Erectile dysfunction, male infertility2

Language
Flaccid dysarthria and decreased intelligibility with nasal speech2 68

Excretion
Diarrhoea (30%), anal incontinence (30%), faecal impaction33

Protection and resistance
Excessive fatigue (50.5%)62 69 70

Decreased physical and mental endurance
Cold sensitivity2

Table 3 Environmental factors in myotonic dystrophy type 1

Environmental factors

Social factors
Economic system: social welfare (43.6%)6

Residence: underprivileged area (61.8%)6

Genetic counselling: large variation where between 30% and 90% receive services71 although most
reported being important and will decide to be tested over again72

Medical care and rehabilitation: poor follow-up in general30 71

Community social services: poor provision of social and home based services for daily living
Family support: progressive social deterioration of the family73

Association and support: paucity of specific support groups for information,74 support and financial help
Low community awareness of the disease72

Social attitude: negative impact of physical appearance74

Physical factors
Residential and public building adaptation: restricted access to residential adaptation financial help
Adapted equipment: restricted access to orthosis, cane and transfer equipment
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Social participation
Social participation (table 4) is described
and assessed using the concept of life
habits, which are defined as daily activ-
ities or social roles valued by the person
according to his/her sociocultural context
and characteristics (age, sex, sociocul-
tural identity, etc). The DCP model
assumes that social participation is the
product of the interaction between perso-
nal and environmental factors. The
accomplishment of life habits ranges
from full social participation to a total
handicap situation.12

In DM1, various life habits are known
to be disrupted in one way or another in
the congenital, childhood and adult forms
of the disease. Only a small percentage of
this population is able to maintain an
active and fulfilling life.5 In the adult
form, daily activities related to mobility
and nutrition are often the first to be
disrupted. With the progression of mus-
cular involvement, patients usually need
a wheelchair for short or long distances
and have considerable difficulty in carry-
ing out their daily living activities.

With respect to the accomplishment of
social roles, the clinical picture often seen
in the adult form is that of a sedentary
person with few relationships except for
family members. Participation in the
community is severely restricted. These
individuals typically have left school
early, and have rarely held a steady job
or taken part in community activities.
Fulfilment of their daily responsibilities is
often difficult, even more so when several
family members are affected by DM1. A
common situation is that of an affected
mother with a severely affected child. She
is not able to cope with the daily care of
her family and is confronted with the
progressive deterioration of their social
participation.

The present conceptual framework illu-
strated the management elements needed
to improve care of this underserved
population. Potential solutions for opti-
mal organisation and planning of services
are discussed below.

DEVELOPMENT OF A
COMPREHENSIVE HEALTH AND
COMMUNITY MANAGEMENT
FRAMEWORK FOR DM1
From physician oriented outcomes to
patient oriented outcomes
Health supervision has now been estab-
lished as part of the clinical practice’s
foundation and is important in terms of
performing appropriate screenings, apply-
ing specific preventive measures and
developing a relationship with families.8

The mainstay of care is anticipatory
guidance and monitoring for treatable
complications. Literature and clinical
experiences worldwide clearly demon-
strate that DM1 patients and their
families are provided with suboptimal
health management, including insuffi-
cient anticipatory guidance. The multi-
plicity and variability of the disease
manifestations, the health professionals’
limited knowledge of DM1, time con-
straints and difficulty in targeting gui-
dance on the topics of greatest concern to
patients are some of the factors explain-
ing this observation.

Integrating all of the clinical manifes-
tations into a conceptual framework is
not sufficient, as each aspect clearly does
not deserve the same attention in DM1
health management. Some assessment
protocols focusing on impairments have
already been developed.91 92 Clinical
experience suggests that myotonia and
muscle strength, although important to
assess, are not the main concern of DM1
patients.4 The resulting difficulties in

daily activities and access to services that
help overcome them, which are often not
properly addressed, are far more impor-
tant to patients and their families. When
properly identified and included in a
continuum of care, improvement in deal-
ing with health, social and family envir-
onmental factors can partly
counterbalance existing impairments
and disabilities, and prevent the develop-
ment of handicap situations in life habits.
Development and implementation of
environmental facilitators, such as access
to high quality healthcare and commu-
nity services, can be a key concept in
support provided to people with DM1.
When assessment moves from a focus on
impairment to a focus on social participa-
tion, the integration of an interdisciplin-
ary team into the health management
programme becomes mandatory.

Community based case
management: a model to be
developed in DM1
In order to implement a health manage-
ment programme, service development
needs to be carefully reviewed. A health
management programme must provide
support to both the patient and family
through an interdisciplinary team, which
includes genetic and medical resources as
well as community resources.91 Such
programmes needs to be concerned not
only with treating patients during dis-
crete care episodes but also with provid-
ing high quality care across the
continuum. It is common knowledge that
currently available healthcare resources
in many countries do not permit appro-
priate evaluation and follow-up by an
interdisciplinary team. In Canada, and
probably in many other countries, the
solution may lie in an organisation of care
more centred on the nursing staff, with
correspondingly increased responsibility
in the evaluation and referral procedures
related to healthcare and community
resources.92 A community based nursing
case management programme, as part of
a health management programme, has
been developed as a method of care
delivery for several chronic diseases.93

The nurse is able to act as a case manager
to help achieve goals set by the inter-
disciplinary team, namely by planning
follow-up individual assessments for ser-
vice referrals, needed services and
resource identification, and strengthening
the links between resources and patients,
thus ensuring a continuum of care.94

Services needed by DM1 patients include
genetic counselling, anticipatory gui-
dance, referrals to medical and healthcare
professionals, patient and family support
within the healthcare system and referral
to community services. Practically, it

Table 4 Life Habits in myotonic dystrophy type 1

Life habits

Nutrition: dysphagia related difficulties, malnutrition
Fitness: irregular sleep–wake schedule75

Personal care: difficulties in many areas of personal care (17%)76

Communication: speech difficulty related to dysarthria68 and difficulty being understood by others
Housing: difficulty with housework (58%)76

Mobility
Restricted walking over time requiring mobility aids (most)76

Requiring a wheelchair ((50%)77

Driving security issues56

Responsibility
Difficulty with budget management and taking charge of one’s life
Difficulty with family’s demands (adult form)60

Difficulty with motherhood and child education for DM1 mother67

Interpersonal relationships: decreased marriage eligibility for men78

Community life: decreased social interaction, social isolation79

Education: low level of education (63%)6 73

Employment: frequent unemployment (77–88%)73 80

Recreation: restricted participation in leisure activities (63%)76

DM1, myotonic dystrophy type 1.
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means moving from a single physician
management approach to interdisciplin-
ary management coordinated by a nurse.
Such measures may also enable the
release of medical staff to concentrate
on more specialised areas of clinical
genetic services, such as diagnosis.92

Before such an approach can be imple-
mented, research is needed to develop
appropriate health management protocols
and an intervention decision tree to
support the nurse’s evaluation and assess
the validity and efficacy of this commu-
nity based nursing case management
programme.

CONCLUSION
Myotonic dystrophy is a complex disease
that needs to be addressed with a
comprehensive conceptual framework,
which simultaneously considers several
aspects of the individual’s life in order to
help the person achieve optimal social
participation according to his/her expec-
tations.

The DCP model offers a unique per-
spective to help understand the reasons
and processes explaining why social
participation is disrupted among many
DM1 patients. The close relationships
between some personal factors, such as
fatigue, motivation and decreased
strength, must be seen in relation to their
interaction with environmental factors
and impact on different aspects of social
participation. The model not only points
out impairments and disabilities, but also
the role of environmental factors, such as
access to healthcare, family support and
income, as possible explanations for their
low social participation. A health man-
agement programme based on this con-
ceptual framework needs to be developed
in order to improve services provided to
this underserved population. Within such
a health management programme, a
community based nursing case manage-
ment programme may be an interesting
model to develop. The most important
message conveyed by the DCP model is to
shift DM1 management from traditional
physician oriented outcomes at the med-
ical clinic to patient oriented outcomes in
the community, where there are tremen-
dous opportunities to improve indivi-
duals’ social participation.
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