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EVIDENCE-BASED CLINICAL REVIEW

The number of US older adults with dementia is expected to grow over the 

next several decades. For instance, the number of persons with Alzheimer 

disease is predicted to increase by 50% by 2030. Physicians commonly come 

into contact with patients who have dementia and, as such, need to under-

stand its varied presentation. In the current review, the most common types 

of dementia, including Alzheimer disease, frontotemporal dementia, dementia 

due to vascular disease, and several others, are described. Characteristics 

and etiologic findings of cortical and subcortical dementias are differenti-

ated, and cognitive profiles and symptoms of specific types of dementia are 

reviewed. An osteopathic approach to care, focusing on establishing a rela-

tionship with patients and their families, is also discussed. 
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As the US older adult population increases,1 it is expected that the number 
of adults with dementia will also increase. It is projected that over the 
next 2 decades, the number of people aged 65 years or older with Al-

zheimer disease (AD) will increase by approximately 50%, from 5.1 million in 2010 
to 7.7 million in 2030.2 With this increase in incidence, physicians in all specialties 
of practice will need to become more familiar with the symptoms and presentation 
of dementia. Alzheimer disease is perhaps the most well-known dementia—and 
easily the most feared—but many types of dementia exist. In the current article, the 
most common types of dementia and the incorporation of osteopathic principles and 
practice into the care of patients with dementia are reviewed. 

Overview and Definition
By definition, dementia constitutes impairment in memory and at least 1 domain of 
cognitive functioning (eg, executive functioning, language, visuospatial skills, 
praxis, judgment, personality, abstract thinking) that represents a decrease from a 
previous level of functioning and results in impairment in daily activities.3 Certain 
conditions must be ruled out before dementia is diagnosed.3 When dementia is ini-
tially suspected, a thorough clinical work-up, including patient history, physical 
examination, and laboratory tests, is recommended to help rule out reversible causes 
of cognitive impairment. Although a complete description of the clinical work-up of 
dementia is beyond the scope of the current article, several diagnoses—mild cogni-
tive impairment (MCI), delirium, and depression—must be carefully excluded when 
dementia is suspected.
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depression report a decline in memory, which is a 
direct result of limbic system dysfunction. Notably in 
older adults, the cognitive effects of depression can 
vary in scope and severity and may result in dementia.10 
Pseudodementia and dementia syndrome of depression 
are common terms used to describe symptoms of 
depression that mimic or exacerbate symptoms of 
dementia.5,10 Unlike AD, dementia due to depression 
can be reversed; hence, differentiation is essential so 
that aggressive pharmacologic management of mood 
symptoms can be initiated.5

 In contrast to patients with AD, who often deny cog-
nitive symptoms due to impaired insight, patients with 
depression tend to report severe and pervasive cognitive 
symptoms that exceed measured impairment and are out 
of proportion to their relatively preserved functional 
abilities. Furthermore, patients with depression exhibit 

Mild Cognitive Impairment
Mild cognitive impairment refers to subtle cognitive 
deficits that exceed expected decline for age and level of 
education but that do not interfere with activities of daily 
living.4 Although neurodegeneration is the most common 
cause, trauma, ischemia, depression, or substance abuse 
are also possible causes.5 The most common type of MCI 
is amnestic MCI, in which memory complaints predomi-
nate. A review6 of epidemiologic studies revealed vari-
able prevalence rates of MCI in the general population, 
ranging from 3% to 19%, with 11% to 33% of MCI cases 
progressing to dementia within 2 years. However, MCI 
can also remain stable for decades and never progress to 
dementia.4 Indeed, MCI was once thought to be preclin-
ical AD, but this notion has since been dispelled.

Delirium
Delirium is an acute disturbance of consciousness 
accompanied by changes in cognition that cannot be 
accounted for by preexisting or evolving dementia.3 It 
has a rapid onset—usually developing over hours or 
days—and symptoms tend to fluctuate during the course 
of the day, worsening in the evening.3 Visual hallucina-
tions, disturbances in sleep-wake cycle, disorientation, 
and rambling or incoherent speech are typical in patients 
with delirium.7 Delirium is often the direct physiological 
consequence of a general medical condition, a medica-
tion, a toxic substance, or substance withdrawal. In most 
cases, however, the exact cause is unclear.8 Prevalence 
rates of delirium among elderly populations within hos-
pital settings range from 10% to 40%,8 with comorbid 
delirium occurring in approximately 13% of community-
dwelling elderly patients with dementia.7,9 The rapid 
course of symptom onset most reliably differentiates 
delirium from dementia.

Depression
Depression is known to impair psychomotor function, 
learning, short-term recall, attention and concentra-
tion, and interest in activities.5 Nearly all persons with 

KEY POINTS

Dementia is an impairment in memory and in at least 
1 domain of cognitive functioning (eg, executive 
functioning, language) that represents a decline from 
the patient’s baseline level and results in functional 
impairment.

Dementia can be characterized as cortical, 
subcortical, or both; that is, it may be caused 
by diffuse cortical neuronal atrophy (ie, cortical 
dementias) or by diseases involving subcortical 
structures (ie, subcortical dementias). 

The 3 most common types of dementia are 
Alzheimer disease, vascular dementia (primarily  
due to small vessel ischemia), and dementia with 
Lewy bodies.

Guidelines for the management of dementia include 
early identification, preservation of cognitive and 
functional abilities through pharmacologic and 
psychosocial interventions, coordinating care, and 
partnering with the patient and the patient’s family 
caregivers through education, referrals to community 
resources (eg, home supports), and advance care 
planning (eg, nursing home placement, end-of-life 
decisions).
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impairment with rapid forgetting.16 As the tangles and 
plaques progress to the frontal and parietal regions of 
the brain, cognitive symptoms advance to include 
impaired judgment, word finding, temporal orientation, 
and route navigation. Speech is often confused or 
vague, missing nouns, and focused on the past.12 Poor 
insight into the disease process is common,12 hence it is 

common for patients to think that nothing is wrong or 
that their memory symptoms are minor.12 Thus, family 
members often are the ones to raise concern about 
dementia. Social skills are generally preserved12 with 
patients often described as “pleasantly confused.” Later 
in the disease course, patients with AD eventually 
exhibit changes in personality, agitated behavior, or 
both.15 The typical disease course from symptom onset 
to death is 6 to 9 years.17

Dementia With Lewy Bodies

Dementia with Lewy bodies is the second most 
common form of cortical dementia, accounting for 
20% of all dementia cases.18 Prevalence rates are esti-
mated to be as high as 5% among the entire US popu-
lation and 31% among all patients with dementia.19 
Disease onset typically occurs when patients are 
between ages 50 and 60 years and is slightly more 
common in men.18 Pathognomonic features include a 
cognitive profile marked by prominent impairment in 
attention, visuospatial functioning, and executive 
functioning, as well as sleep disturbance, extrapyra-
midal symptoms, visual hallucinations, and fluctua-
tions in attention and alertness.20 Dementia with Lewy 
bodies is commonly misdiagnosed as AD, but distinct 
differences reliably differentiate the 2. Specifically, 
dementia with Lewy bodies typically results in greater 
impairment in attention and visuospatial ability, while 
AD results in greater impairment in memory and 
naming.21 Interestingly, 1 feature that may differen-
tiate dementia with Lewy bodies from AD is an 
increase in daily napping, a symptom that is relatively 

less severe deficits in memory and generally have spared 
temporal orientation and language skills compared to 
patients with AD.5 Depression and dementia do, how-
ever, frequently co-occur. Indeed, comorbid depression 
is common in patients with dementia, with mood symp-
toms exacerbating cognitive symptoms and vice versa.10 
Furthermore, in elderly patients without a previous his-
tory of depression, onset of late-life depressive symp-
toms has been shown to be a precursor to dementia.11

Cortical vs Subcortical Dementia
In better understanding dementia, one helpful differentia-
tion is whether the pathologic process primarily involves 
cortical or subcortical brain structures. Dementia may 
result from diseases causing diffuse cortical neuronal 
atrophy (ie, cortical dementias) or diseases involving sub-
cortical structures including vasculature, the thalamus, and 
the basal ganglia (ie, subcortical dementias).5 Cortical 
dementias are typically progressive and degenerative5 and 
tend to be associated with impaired language skills 
(aphasia), motor coordination (apraxia), perception 
(agnosia), reasoning and problem solving, learning, and 
recall.12 By contrast, subcortical dementias may be pro-
gressive, static, or reversible and are associated with cog-
nitive slowing, emotionality (eg, apathy, irritability, 
depression), and deficits in attention, arousal, and pro-
cessing speed (Table).13 Even with these distinct differ-
ences, symptoms of the various cortical and subcortical 
dementias can overlap,13 making differentiation difficult.

Cortical Dementias
Alzheimer Disease

Alzheimer disease is the most common type of 
dementia, affecting 11% of persons aged 65 years or 
older and 32% of persons aged 85 years or older in the 
United States.14 A genetically-linked early onset type of 
AD (in which the onset of symptoms begins prior to age 
65 years) is rare and estimated to account for less than 
2% of AD diagnoses.15 The neuropathologic process of 
AD includes intracellular neurofibrillary tangles and 
extracellular β-amyloid plaques. The hippocampus and 
adjacent temporal lobe are affected early in the disease 
course, accounting for AD’s characteristic memory 

The number of patients with dementia 
is rapidly increasing, hence physicians 

must be knowledgeable about differential 
diagnosis and treatment.
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appropriate comments or behaviors, and violation of in-
terpersonal space. In contrast, when the behavioral 
subtype involves structures of the dorsolateral frontal 
lobes, it manifests as passivity, amotivation, emotional 
blunting, poor personal hygiene, and mimicking behav-
iors. The language subtype of FTD has several diag-
nostic categories, each with its own distinct pattern of 
language dysfunction. The best known of these catego-
ries is Pick disease, which is characterized by impaired 
naming, indiscriminate eating, tactile searching, and 
impaired motor coordination (apraxia).22 Other language 
subtypes include primary progressive aphasia, semantic 
dementia, and progressive nonfluent aphasia, each of 
which involves deterioration of some important, distinct 
element of speech.23 

 Frontotemporal dementia rapidly progresses over a 
5- to 10-year course.22,23 The order of symptom onset is 
of primary importance. That is, prominent personality 
changes predate cognitive changes in patients with 
FTD, whereas the reverse is true in patients with other 
cortical dementias. Although memory loss is often a 
primary complaint, it is often not substantiated on 
formal testing. Likewise, early on in the disease pro-
cess, impairment in other neurocognitive domains may 
not be found during formal testing, even when behav-
ioral impairment is substantial.24 Furthermore, in 

easy for patients and their family members to identify 
and describe.21

 The neuropathologic process of this dementia is Lewy 
body protein deposits that form throughout the cortex, 
paralimbic areas, and substantia nigra18; it is changes in 
the substantia nigra that can result in extrapyramidal 
symptoms. Dementia with Lewy bodies is associated 
with a more rapid course of progression than AD.18,20

Frontotemporal Dementia

Identified as the third most common of the cortical 
dementias, frontotemporal dementia (FTD) is a group 
of heterogeneous disorders characterized by frontal 
cortical atrophy, temporal cortical atrophy, or both.22,23 
A family history of FTD is seen in 20% to 40% of 
patients with the disease.22 Onset can occur between 
ages 35 and 75 years but most commonly occurs 
between ages 50 and 60 years.22 The most striking fea-
ture—and that which often brings patients to clinical 
attention—is personality change. 
 There are 2 subtypes of FTD.22 The behavioral sub-
type is most common,22 with impaired insight being a 
key feature.23 When it primarily involves structures of 
the orbitomedial frontal lobes, the behavioral subtype 
manifests as disinhibited behavior, including impaired 
social conduct, poor impulse control, sexually in-

Table. 
Neuropsychological Characteristics of Cortical and Subcortical Dementia5

Characteristic Cortical Dementia Subcortical Dementia

Language  Aphasia early No or late-stage aphasia

Memory Recall and recognition impaired Impaired recall; recognition intact

Visuospatial perception  Impaired Impaired

Frontal systems Impairment consistent Disproportionately impaired
 with other functions 

Processing speed Normal early Slowed early

Motor speed/coordination Normal Slowed

Posture Upright Bowed or extended

Personality Unconcerned Apathetic, inert, irritable

Mood  Euthymic Depressed, irritable

Disease course Progressive and degenerative Progressive, static, or reversible
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Dementia Due to Parkinson Disease 

Individuals with Parkinson disease can develop slowly 
progressing dementia, typically later in the disease pro-
cess (on average 10 years from the onset of Parkinson 
disease).32 Cognitive changes that occur within 1 year of 
onset of motor symptoms in these patients are likely 
caused by dementia with Lewy bodies rather than 
dementia due to Parkinson disease.33 For patients with 
dementia due to Parkinson disease, the incidence of 
dementia increases with greater physical impairment. 
Furthermore, dementia is more pronounced when 
rigidity is the most prominent symptom and less pro-
nounced when tremor is the most prominent symptom.32

 In dementia due to Parkinson disease, the cognitive 
profile is notable for predominant executive dysfunction, 
as well as impairments in attention, visuospatial func-
tioning, and memory.32 Some research suggests that the 
extent of executive dysfunction may be an important 
predictor of later cognitive decline.34 Overall prevalence 
of dementia in patients with Parkinson disease is approx-
imately 30%; this prevalence increases to 48% after 15 
years from initial diagnosis.32 

 Not to be confused with Parkinson disease, parkin-
sonism is a syndrome characterized by the presence of at 
least 2 of 6 Parkinson disease–like motor symptoms (ie, 
bradykinesia, resting tremor, rigidity, loss of postural 
reflexes, flexed posture, and freezing), with either brady-
kinesia or resting tremor being 1 of the symptoms 
present.35 It is associated with no or minimal cognitive 
changes that are likened to an exaggeration of the normal 
cognitive changes associated with aging.35

Osteopathic Approach to Caring  
for Patients With Dementia
Osteopathic physicians’ focus on treating the whole 
patient makes them particularly well suited to address 
the needs of patients with dementia. The underlying phi-
losophy of osteopathic medicine includes 4 basic tenets: 

contrast to patients with AD, patients with FTD are 
typically temporally oriented and can recall recent day-
to-day activities.22

Subcortical Dementias
Vascular Dementia

Vascular dementia is the second most common type  
of dementia. It accounts for 10% to 50% of all cases of 
dementia,25,26 with a prevalence rate of nearly 3% among 
US adults aged 65 years or older.27 Although the term 
vascular dementia is most often thought to refer to cog-
nitive impairment associated with large-vessel ischemic 
cerebrovascular disease (ie, stroke),28 cognitive impair-
ment associated with ischemic white matter lesions in 
small vessels is far more common.26-29

 Cognitive impairment in vascular dementia may 
range in severity and type depending on the location and 
degree of tissue damage.27 In cases of large vessel isch-
emia, symptom onset is abrupt and the resulting stroke 
often leaves little doubt as to cause of the vascular 
dementia. By contrast, cases of small vessel ischemic 
disease involve insidious, gradual symptom onset as 
lesions accumulate. Small vessel ischemic disease often 
results in frontostriatal dysfunction, with personality and 
executive function deficits occurring when lesions accu-
mulate in the periventricular white matter. These factors 
can result in vascular dementia being misdiagnosed as 
cortical dementia, most often AD or FTD.27,29 Progres-
sion of small vessel ischemic disease may be slowed 
with aggressive treatment of the patient’s vascular health. 
When ischemic disease does progress, it is often in a 
stepwise fashion.27

 Risk factors for vascular dementia include smoking, 
atherosclerosis, hypertension, hypercholesterolemia, and 
diabetes mellitus.29 Early management of these risk fac-
tors is important. For example, when diabetes mellitus 
was present in middle age, rather than in advanced age, 
the incidence of dementia increased significantly in  
 study of Swedish twins.30 Similarly, other studies29,31 

have revealed that treatment of patients’ hypertension 
and hyperlipidemia in middle-aged adults was associated 
with improved cognitive function and reduction in the 
development of vascular dementia. 

Patients with dementia are able to live  
at home longer and have improved 

quality of life when their care involves 
family members.
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 In addition to discussions regarding health care, 
physicians must facilitate sometimes difficult patient-
family discussions regarding safe housing, living 
wills, and end-of-life care.39 Often, these discussions 
are avoided by families and physicians until they are 
forced by patient decline in physical and cognitive 
health that may ultimately lead to an unsafe living 
environment. When such decisions are made on an 
urgent basis, it becomes difficult for the physician to 
guide emotionally torn family members through 
choices regarding the patient. Physicians should ini-
tiate early discussion with the patient and the patient’s 
family to ensure the patient’s wishes and best interests 
are considered in all decisions. 

Lifestyle Changes
Issues such as preparing for and accommodating 
expected functional decline are important for physicians 
to address. Because of impaired insight, patients may not 
understand that certain activities are no longer safe for 
them to do (eg, driving, cooking, using power tools).37 
Likewise, patients usually do not understand the need for 
increasing supervision and hence are very vocal in their 
wish to remain in their own home. This wish can lead to 
tremendous family guilt and delay needed care. Early 
discussion and education about preparing for the 
patient’s impaired insight as it relates to functional 
impairment and care needs are also important.37

Education
Education has been consistently supported as one of the 
most essential factors in ensuring the well-being of 
patients and family caregivers, slowing symptom 
decline, and preventing caretaker burnout.17,37 Care teams 
led by physicians and including care managers, support 
groups, and nursing staff should provide education and 
information about community resources. For example, 
care teams may provide written information on the diag-
nosis and natural course of dementia, treatment options, 
local support systems, and medico-legal support.37 Thus, 
physician-led education can play an integral role in 
improving quality of life for patients with dementia and 
allowing patients to live in their communities longer.37,39 
Osteopathic physicians readily establish themselves as a 

(1) the body is a unit (the body is a unit of mind, body 
and spirit), (2) the body is capable of self-regulation, 
self-healing, and health maintenance, (3) structure and 
function are reciprocally interrelated, and (4) rational 
treatment is based on an understanding of the basic prin-
ciples of body unity, self-regulation, and the interrela-
tionship of structure and function.36 By necessity, a 
patient-centered, collaborative, and integrated approach 
is best practice in the care of patients with dementia.37

 The implications of a dementia diagnosis are sub-
stantial and far-reaching not only for the patient, but 
also for the patient’s family. As previously mentioned, 
impaired insight is a common feature of many types of 
dementia. Because the patient’s understanding and 
awareness of his or her impairments is inherently com-
promised, family involvement is essential not only in 
understanding diagnosis and prognosis, but also in 
implementing appropriate care and in ensuring the 
well-being of the patient. In addition, it is well docu-
mented that compared with patients who do not have 
the support of family caregivers, patients with dementia 
are able to live at home longer and have improved 
quality of life when treatment involves support and 
education of family caregivers.37 Therefore, it is impor-
tant for the physician to develop a partnership with the 
patient and the patient’s family and interact with them 
on a personal level. In the following sections, we 
review various ways in which osteopathic physicians 
can establish this partnership and position themselves 
to provide optimum care. 

Changing Roles 
Patients and their families face many changing roles as 
dementia progresses. Family members often assume the 
role of primary caregivers or guardians and therefore 
must be informed of the patient’s status at all times. 
Patients with dementia usually do not completely under-
stand their diagnosis, prognosis, and treatment options. 
Thus, physicians should discuss these topics with the 
patient’s family present, but with careful attention to 
ensure the patient does not feel excluded or marginalized 
in his or her own medical care.38 The patient should con-
tribute to his or her own health care decisions to the 
degree that he or she is able.
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for patients with behavioral issues. However, nonphar-
macologic interventions are essential as well. Assessing 
for environmental triggers of behavioral upset, referring 
patients to in-home support services, and arranging 
respite care to relieve stressed caregivers are all impor-
tant interventions for behavioral complications.

Health Maintenance 
Common comorbid conditions (eg, sleep problems, 
depression, delirium, psychosis) must be monitored in 
patients with dementia.39 As cognitive and functional 
impairments progress, medication compliance often 
decreases, leading to an exacerbation of dementia symp-
toms and other medical concerns. Reducing cardiovas-
cular risk factors (eg, hypertension, hyperlipidemia, 
diabetes mellitus) is critical to preventing the exacerba-
tion of cognitive changes.39 Furthermore, physicians 
should be aware of medication interactions and avoid 
polypharmacy to prevent exacerbation of impairments.

Conclusion 
Dementia diagnosis and care pose a unique challenge for 
physicians. With the rapidly rising prevalence of 
dementia, physicians need to be well educated as to the 
different types of dementia, as well as the approach to 
caring for those with dementia. Caring for patients with 
dementia is different from caring for patients with other 
medical diagnoses in that care must focus on both the 
patient and the patient’s family caregivers, and it must be 
proactive in nature. Using an osteopathic approach to the 
care of patients with dementia will help improve out-
comes and satisfaction of patients and caregivers.
 
References
1. Vincent GK, Velkoff VA. The Next Four Decades: The Older 

Population in the United States: 2010 to 2050. Washington, DC:  
US Census Bureau; 2010.

2. Hebert LE, Scherr PA, Bienias JL, Bennet DA, Evans DA. 
Alzheimer disease in the US population: prevalence estimates 
using the 2000 census. Arch Neurol. 2003;60(8):1119-1122.  
http://archneur.jamanetwork.com/article.aspx?articleid=784558. 
Accessed April 1, 2013. 

3. American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC:  
American Psychiatric Association; 2000.

trusted source of information and knowledge when they 
take the time to educate patients and patients’ families 
about the disease, its progression, its associated func-
tional and cognitive decline, and the need for support and 
open, ongoing communication.

Networking 
Physicians can provide support to family caregivers by 
referring them to community resources (eg, nursing 
homes, adult day activities, hospice). Peer networking 
and support groups can effectively provide psychosocial 
support for both patients and caregivers.37 

Environmental Safety 
Physicians play an important role in ensuring patient 
safety in the home environment (eg, ability to cook, 
ability to bathe) as well as in the community (eg, ability 
to drive). By putting appropriate supports in place in the 
home environment, the length of time patients can live in 
their home is extended, thus improving patients’ quality 
of life.37 Physicians can refer patients to occupational 
therapy professionals for recommendations on how to 
ensure adequate safety at home (eg, installation of hand-
rails, removal of rugs) and on the road (eg, ability to 
drive). Furthermore, given that many types of dementia 
are associated with impaired motor skills, physicians 
should assess patients for fall risk to decrease the likeli-
hood of secondary injuries. Safety measures can be 
implemented based on the individual’s identified risk and 
the recommendations of the occupational therapist. 

Behavioral Complications
Behavioral symptoms (eg, agitation or aggression, 
depression, hallucinations, delusions) are common in 
patients with dementia and are associated with poorer 
outcomes, including earlier patient placement outside the 
home compared with that of patients without behavioral 
symptoms.39 Behavioral symptoms are particularly dif-
ficult for family members already burdened with caring 
for patients. Affective symptoms, particularly depres-
sion, can further burden family. Indeed, dementia-related 
behavioral concerns result in a far greater number of 
visits to the physician than do medical concerns.39 Phar-
macologic intervention is often the first line of treatment 



EVIDENCE-BASED CLINICAL REVIEW

The Journal of the American Osteopathic Association    October 2013  |  Vol 113  |  No. 10 775

23. Neary D, Snowden JS, Gustafson L, et al. Frontotemporal lobar 
degeneration: a consensus on clinical diagnostic criteria. 
Neurology. 1998;51(6):1546-1554. doi:10.1212/WNL.51.6.1546.

24. Welsh-Bohmer KA, Warren LH. Neurodegenerative dementias.  
In: Attix DK, Welsh-Bohmer KA, eds. Geriatric Neuropsychology: 
Assessment and Intervention. New York, NY: The Guilford Press; 
2006:56-88. 

25. Jorm AF, Jolley D. The incidence of dementia: a meta-analysis. 
Neurology. 1998;51(3):728-733. doi:10.1212/WNL.51.3.728.

26. Román GC. Vascular dementia may be the most common form  
of dementia in the elderly. J Neurol Sci. 2002;203-204:7-10. 
doi:10.1212/WNL.43.2.250.

27. Cato MA, Crosson BA. Stable and slow progressive dementias.  
In: Attix DK, Welsh-Bohmer KA, eds. Geriatric Neuropsychology: 
Assessment and Intervention. New York, NY: The Guiliford Press; 
2006:89-102. 

28. Román GC, Tatemichi TK, Erkinjuntti T, et al. Vascular dementia: 
diagnostic criteria for research studies. report of the NINDS-AIREN 
International Workshop. Neurology. 1993;43(2):250-260. 
doi:10.1212/WNL.43.2.250. 

29. Korczyn AD, Vakhapova V, Grinberg LT. Vascular dementia 
[published online May 8, 2012]. J Neurol Sci. 2012;322(1-2):2-10. 
doi:10.1016/j.jns.2012.03.027.

30. Xu W, Qiu C, Gatz M, Pedersen NL, Johansson B, Fratiglioni L. 
Mid- and late-life diabetes in relation to the risk of dementia: a 
population-based twin study. Diabetes. 2009;58(1):71-77.  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2606895/?tool 
=pubmed. Accessed April 2, 2013. 

31. Monsuez JJ, Gesquière-Dando A, Rivera S. Cardiovascular 
prevention of cognitive decline. Cardiol Res Pract. 
2011;2011:250970. doi:10.4061/2011/250970.

32. Emre M, Aarsland D, Brown R, et al. Clinical diagnostic criteria  
for dementia associated with Parkinson’s disease. Mov Disord. 
2007;22(12):1689-1707. doi:10.1002/mds.21507.

33. Welsh-Bohmer KA, Warren LH. Neurodegenerative dementias.  
In: Attix DK, Welsh-Bohmer KA, eds. Geriatric Neuropsychology: 
Assessment and Intervention. New York, NY: The Guilford Press; 
2006:56-88. doi:10.1002/mds.21507

34. Janvin CC, Aarsland D, Larsen JP. Cognitive predictors of 
dementia in Parkinson’s disease: a community-based, 4-year 
longitudinal study. J Geriatr Psychiatry Neurol. 2005;18(3):149-154. 
doi:10.1177/0891988705277540.

35. Fahn S. Description of Parkinson’s disease as a clinical syndrome 
[published online January 24, 2006]. Ann N Y Acad Sci. 
2003;991:1-14. doi:10.1111/j.1749-6632.2003.tb07458.x.

36. Tenets of osteopathic medicine. American Osteopathic Association 
website. http://www.osteopathic.org/inside-aoa/about/leadership 
/Pages/tenets-of-osteopathic-medicine.aspx. Accessed  
September 13, 2013.

37. Haberstroh J, Hampel H, Pantel J. Optimal management of 
Alzheimer’s disease patients: clinical guidelines and family advice. 
Neuropsychiatr Dis Treat. 2010;6:243-253. http://www.ncbi.nlm.nih.
gov/pmc/articles/PMC2877606/. Accessed April 1, 2013.

38. Fortinsky RH. Health care triads and dementia care:  
integrative framework and future directions. Aging Ment Health.  
2001;5(suppl 1):S35-S48. doi:10.1080/713649999.

39. Boustani M, Sachs G, Callahan CM. Can primary care meet  
the biopsychosocial needs of older adults with dementia?  
J Gen Intern Med. 2007;22(11):1625-1627. http://www.ncbi.nlm 
.nih.gov/pmc/articles/PMC2219811/. Accessed April 1, 2013.

© 2013 American Osteopathic Association

4. Clément F, Belleville S, Gauthier S. Cognitive complaint in mild 
cognitive impairment and Alzheimer’s disease. J Int Neuropsychol 
Soc. 2008;14(2):222-232. doi:10.1017/S1355617708080260.

5. Lezak MD, Howieson DB, Loring DW. Neuropsychological 
Assessment. 4th ed. New York, NY: Oxford University Press; 2004.

6. Ritchie K. Mild cognitive impairment: an epidemiological 
perspective. Dialogues Clin Neurosci. 2004;6(4):401-408.  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3181815/?tool 
=pubmed. Accessed March 19, 2013. 

7. Saxena S, Lawley D. Delirium in the elderly: a clinical review. 
Postgrad Med J. 2009;85(1006):405-413. 

8. Brown TM, Boyle MF. Delirium. BMJ. 2002;21;325(7365):644-647. 

9. Fick DM, Kolanowski AM, Waller JL, Inouye SK. Delirium 
superimposed on dementia in a community-dwelling managed care 
population: a 3-year retrospective study of occurrence, costs, and 
utilization. J Gerontol A Biol Sci Med Sci. 2005;60(6):748-753. 

10. Houston W, Bondi M. Potentially reversible cognitive symptoms  
in older adults. In: Attix DK, Welsh-Bohmer KA, eds. Geriatric 
Neuropsychology: Assessment and Intervention. New York, NY: 
The Guiliford Press; 2006:103-131. 

11. Korczyn AD, Halperin I. Depression and dementia. J Neurol Sci. 
2009;283(1-2):139-142. doi:10.1016/j.jns.2009.02.346.

12. McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan 
EM. Clinical diagnosis of Alzheimer’s disease: report of the 
NINCDS-ADRDA Work Group under the auspices of Department  
of Health and Human Services Task Force on Alzheimer’s Disease. 
Neurology. 1984;34(7):939-944. http://www.neurology.org 
/content/34/7/939. Accessed March 29, 2013. 

13. Turner MA, Moran NF, Kopelman MD. Subcortical dementia.  
Br J Psychiatry. 2002;180:148-151. http://bjp.rcpsych.org 
/content/180/2/148.long. Accessed March 23, 2013. 

14. Thies W, Bleiler L; Alzheimer’s Association. 2013 Alzheimer’s 
disease facts and figures. Alzheimers Dement. 2013;9(2):208-245. 
doi:10.1016/j.jalz.2013.02.003.

15. Welsh-Bohmer KA, Warren LH. Neurodegenerative dementias.  
In: Attix DK, Welsh-Bohmer KA, eds. Geriatric Neuropsychology: 
Assessment and Intervention. New York, NY: The Guilford Press; 
2006:56-88. 

16. Khachaturian ZS. Diagnosis of Alzheimer’s disease. Arch Neurol. 
1985;42(11):1097-1105. 

17. Fillit HM, Doody RS, Binaso K, et al. Recommendations for best 
practices in the treatment of Alzheimer’s disease in managed care. 
Am J Geriatr Pharmacother. 2006;4(suppl A):S9-S24. doi:10.1016 
/j.amjopharm.2006.10.001.

18. Kalra S, Bergeron C, Lang AE. Lewy body disease and dementia:  
a review. Arch Intern Med. 1996;156(5):487-493. 

19. Zaccai J, McCracken C, Brayne C. A systematic review of 
prevalence and incidence studies of dementia with Lewy bodies. 
Age Ageing. 2005;34(6):561-566. doi:10.1093/ageing/afi190.

20. McKeith IG, Dickson DW, Lowe J, et al. Diagnosis and 
management of dementia with Lewy bodies: third report of the DLB 
Consortium. Neurology. 2005;65(12):1863-1872. doi:10.1212/01 
.wnl.0000187889.17253.b1.

21. Ferman TJ, Smith GE, Boeve BF, et al. DLB fluctuations: specific 
features that reliably differentiate DLB from AD and normal aging. 
Neurology. 2004;62(2):181-187. 

22. McKhann GM, Albert MS, Grossman M, Miller B, Dickson D;  
Work Group on Frontotemporal Dementia and Pick’s Disease. 
Clinical and pathological diagnosis of frontotemporal dementia: 
report of the Work Group on Frontotemporal Dementia and  
Pick’s Disease. Arch Neurol. 2001;58(11):1803-1809. 


