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A 78-year-old farmer presents to your rural emergency department (ED) with his family for
evaluation of exertional chest pain. While initiating your diagnostic evaluation for chest pain
(see Chapter 25) his son who resides out-of-town notes that “Dad seems more forgetful than last
year. Last night Mom told me that he cannot find the keys to the truck and he forgot his oldest
grandchild’s name this morning.” After carefully inquiring about any recent standing level falls or
other trauma, medication changes, or acute illnesses, you contemplate the differential diagnosis of
altered mental status (see Chapter 20) and consider the possibility of dementia.
The key questions you contemplate are:
1. How likely is dementia amongst geriatric patients in the ED?
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2. What are the clinical implications for my ED patient if I do or do not assess
for dementia during an emergency care encounter?
3. How do I screen for dementia in the ED?
4. What do I do with a patient with abnormal dementia screening test results?

Epidemiology of Dementia in Rural Settings

dementia screening13-15 with opponents noting the lack of valid
screening instruments and inadequate curative therapy for this
chronic, debilitating neurodegenerative disorder. These biases
against dementia detection are a form of therapeutic nihilism
and represent real-world barriers to detecting dementia.

Because of aging baby-boomers and the successes of modern
medicine prolonging individual’s anticipated lifespan, geriatric
adults continue to present to EDs in unprecedented numbers.1
However, the contemporary ED practice model was not designed
for geriatric care.2 Consequently, ED healthcare providers rarely
screen for geriatric syndromes such as cognitive dysfunction,
standing level falls, and baseline functional status.3 Octogenarians
with cognitive dysfunction are a potentially vulnerable subset of
patients and many reside at home without a reliable safety net.4
Multiple studies over the last two decades demonstrate that ED
providers fail to recognize cognitive dysfunction in up to 70% of
cases.5-8 Outpatient physicians also commonly miss the diagnosis
of cognitive dysfunction.9, 10

Even without a cure for dementia, definitive diagnosis provides
emergency clinicians, patients and caregivers several potential
benefits. First, emergency care providers establish a baseline
mental status in the medical record so that future evaluations can
more promptly identify altered mental status as a deviation from
baseline. Second, healthcare providers who recognize abnormal
mental status earlier can re-evaluate the chief complaint and seek
additional history for family and friends to ensure that the true
reason for the current ED evaluation has been identified. Third,
patients and families with concerns for memory deficits have
the otherwise ignored opportunity to seek definitive testing and
obtain access to ongoing clinical trials for dementia care. Fourth,
early diagnosis provides patients with preclinical dementia with
the opportunity to establish and communicate decisions about
advanced directives and financial commitments with loved
ones. Ideally, early stage dementia is identified by primary care
providers, but this is the exception rather than the norm.9

Cognitive dysfunction includes mild cognitive impairment,
delirium, and dementia. We review altered mental status
(Chapter 20) and delirium (Chapter 80) elsewhere so this chapter
will focus on the diagnosis and management of dementia in rural
settings. Dementia progresses from mild cognitive impairment
to severe, debilitating dementia.11 The most common cause
of dementia is Alzheimer’s Disease, but vascular disease, head
trauma, and nutritional deficiencies also cause dementia.12
Ongoing debate questions the value of non-specialty based
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care so the impetus is on the healthcare system to continue to
identify dementia patients and develop effective management
strategies.29 The presence of dementia also affects individual
patients and healthcare systems. Dementia is independently
associated with short-term ED readmissions, functional decline,
institutionalization, and increased hospital length of stay.30-32

Mental Status Exam (MMSE) score of less than 24.8,16 Although
no rural ED studies have yet assessed the prevalence or impact of
dementia, it is common in rural settings worldwide.17,18 In fact,
patients with dementia may be more common in rural settings
than in urban environments.19 More severe cognitive impairment
amongst rural patients is found with increasing age, less formal
education, and impaired functional ability.20 However, rural
patients and communities often lack awareness of dementia as
a geriatric syndrome limiting impetus to seek medical care.21
Rural primary care providers are less likely to diagnose dementia
compared with their urban counterparts.22 Consequently,
rural dementia patients are less likely to receive neurologist or
psychiatrist specialty care.23 Rural nursing residents are more
likely to reside in facilities without accreditations or special care
program access, which may promote more frequent transfers to
the rural ED for evaluation.24

Screening for Dementia in the Rural ED
Geriatric patients do not present to the ED with the chief
complaint that “I have dementia”. Instead, they (or their
caregivers on their behalf) present with distinct constellations of
symptoms, impairments, and concerns that the astute physician
molds into a diagnosis using the art and science of medicine.33
Dementia will only be identified in the ED by proactive case
finding, but the screening does not require a physician’s expertise.
Physician extenders, nurses, students, or volunteers can screen
for dementia using validated, ED-appropriate instruments.3

Economic and Clinical Relevance of
Dementia to Rural ED Healthcare
Providers

Traditional instruments to assess for dementia in the clinical
setting require time, equipment, training, and personnel
that are not readily available in most EDs. Examples of these
lengthy instruments include the MMSE and the Montreal
Cognitive Assessment instruments.34,35 Brief dementia screening
instruments for rural environments have been derived, but await
validation in ED settings where acute illness-related distress and
discomfort, as well as the chaotic milieu, can affect cognitive
assessment diagnostic test performance.36,37 The ideal ED
screening instrument (for dementia or anything else) would be
brief (< 2 minutes to administer), sufficiently accurate to rule-in
(positive likelihood ratio >10) or rule-out (negative likelihood
ratio < 0.1) dementia, easy to remember without requiring
special equipment, and acceptable to patients. Unfortunately,
this dementia-screening instrument does not exist.38 However,
geriatric emergency medicine researchers recently validated
several instruments with negative likelihood ratios ≤ 0.10 (Table
1).8,16 We will present four of these ED-appropriate screening

Worldwide, over 34 million individuals have dementia,
including over 5 million Americans.25,26 Dementia care costs
$150 billion annually in the United States.27 These expenses
include medical visits, pharmaceutical therapy, diagnostic
tests, home nursing resources, and institutionalization, as well
as non-medical costs such as consumables and professional
and non-professional supervision. These costs are often borne
by the patient’s family.28 The cost of dementia care worldwide
was estimated at $422 billion, a 34% increase between 2005
and 2009.25 By 2050, the worldwide prevalence of dementia
will increase four-fold to about 107 million individuals.29 It is
projected that if 30 years from now dementia interventions can
delay cognitive decline by just one-year then over 9 million
less individuals would require more expensive, higher levels of

TABLE 1: Diagnostic Test Characteristics of ED-Validated Dementia Screening Instruments
Sensitivity %
(95% CI)

Specificity % (95%
CI)

Positive Likelihood Ratio
(95% CI)

Negative Likelihood Ratio
(95% CI)

SBT

95
(88-98)

65
(61-67)

2.7
(2.2-3.0)

0.08
(0.03-0.2)

BAS

95
(88-98)

52
(48-54)

2.0
(1.7-2.2)

0.10
(0.03-0.3)

O3DY

95
(85-99)

51
(46-53)

2.0
(1.6-2.1)

0.10
(0.03-0.3)

cAD8

83
(71-91)

63
(55-68)

2.2
(1.6-2.8)

0.27
(0.1-0.5)

Abbreviations: Confidence Interval (CI), Short Blessed Test (SBT), Brief Alzheimer’s Screen (BAS), caregiver-administered AD8 (cAD8).
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The Ottawa 3DY (Figure 2) is the easiest instrument to use.
It consists of 4 simple questions that the healthcare provider
or designated screener can ask while the patient awaits ED
evaluation.39 Any incorrect response is an “abnormal” Ottawa
3DY result and merits additional testing, usually outside of

instruments beginning with the most feasible, least complex
and progressing to the more time-consuming, more accurate
instruments. We propose the algorithm in Figure 1 as one
pragmatic approach for cognitive dysfunction screening in the
rural ED.

1
FIGURE 1: Rural ED Dementia ScreeningFigure
Protocol

Rural ED Dementia Screening Protocol

Short Screen all patients over age
65-years for cognitive dysfunction
x
x
x
x

Ottawa 3DY
Short Blessed Test
Brief Alzheimer’s Screen
Caregiver AD8

Normal

No further cognitive evaluation
necessary

Abnormal

Secondary screens for dementia
Normal

x
x

Delirium screen (See Chapter 80)

MMSE
Montreal Cognitive
Assessment

Abnormal
Abnormal

Search for underlying cause of
delirium
x
x
x

If new diagnosis

Infection
Medications
Trauma

1. Consider inpatient or
outpatient initiation of workup for reversible dementia.
2. Consider referral to primary
care physician or specialist in
neurodegenerative disorders.

Admission

FIGURE 2: Ottawa 3DY
1. What day is today?

Correct		

Incorrect

2. What is the date?

Correct		

Incorrect

3. Spell “world” backwards

Number Correct

4. What year is this?

Correct		

0

1

2

3

4

5

Incorrect

A single incorrect response on any of these four items is consistent with cognitive impairment
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the ED. The Short Blessed Test (Figure 3) is the next most
feasible dementia-screening instrument, consisting of six basic
questions and cognitive tasks.40 Patient’s responses are noted
and screeners then score the Short Blessed Test based upon

an algebraic weighting formula. The Brief Alzheimer’s Screen
(Figure 4) consists of four questions and cognitive tasks with
scoring based upon an algebraic interpretation of correct and
incorrect responses.41 The AD8 (Figure 5) consists of eight

FIGURE 3: Short Blessed Test
Instructions to the patient: Now I would like to ask you some questions to check your memory and concentration. Some
of them may be easy and some of them may be hard.
Correct		
Incorrect
1. What year is it now?

0		

1

2. What month is this?

0			

1

Please repeat this name and address after me:
John Brown, 42 Market Street, Chicago; John Brown, 42 Market Street, Chicago; John Brown, 42 Market Street, Chicago
(underline words repeated correctly in each trial)
Trials to learn ________ (if unable to do in 3 trials = C)
3. Without looking at your watch or clock, tell me what time it is. (If response is vague, prompt for specific
response within 1-hour)hat year is it now?
Correct		
Incorrect
0		

1

4. Count aloud backwards from 20 to 1 (mark correctly sequenced numerals—if subject starts counting
forward or forgets the task, repeat instructions and score one error)
0 1 2 Errors
20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

5. Say the months of the year in reverse order. If the tester needs to prompt with the last name of the month
of the year, one error should be scored—mark correctly sequenced months.
0 1 2 Errors
D

N

O

S

A

JL

JN

MY

6. Repeat the name and address you were asked to remember.
(John Brown, 42 Market Street, Chicago)
_____, _____, __, _____, ____, ______
Item
1			
2			
3			
4			
5			
6			

Errors

Weighting Factor
x4
x3
x3
x2
x2
x2

Journal of Rural Emergency Medicine

Final Item Score

AP

MR

F
0

J
1

2

Errors

Sum Total (range 0-28)
0-4 = normal cognition
5-9 = questionable impairment
≥ 10 = impairment consistent with dementia
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FIGURE 4: Brief Alzheimer’s Screen
Instructions to the patient: I would like to ask you some questions that ask you to use your memory. I am going to name
three objects. Please wait until I say all three words, then repeat them. Remember what they are because I am going to
ask you to name them again in a few minutes.
Please repeat these words for me: APPLE, TABLE, PENNY (may repeat names 3 times if necessary, repetition not scored)
Yes			

No

1. What is the date? (D)

Correct		

Incorrect

2. Name as many animals as you can in 30-seconds. (A)

_________________ (number)

Did the patient correctly repeat all three words?				

3. Spell “world” backwards (S)

Number Correct

0

1

2

3

4

5

4. Three-item recall (R)

Number Correct

0

1

2

3

4

5

Brief Alzheimer’s Screen = (3.03 x R) + (0.67 x A) + (4.75 x D) + (2.01 x S)
BAS ≤ 26 is consistent with dementia
FIGURE 5: AD8
If the patient has an accompanying reliable informant, they are asked the following questions.
Has this patient displayed any of the following issues? Remember a “yes” response indicates that you think there has
been a change in the last several years caused by thinking and memory (cognitive) problems.
1. Problems with judgment (for example, falls for scams, bad financial decisions, buys gifts inappropriate
for recipients)?
2. Reduced interest in hobbies/activities?
3. Repeats questions, stories, or statements?
4. Trouble learning how to use a tool, appliance, or gadget (VCR, computer, microwave, remote control)?
5. Forgets correct month or year?
6. Difficult handling complicated financial affairs (for example, balancing checkbook, income taxes, paying
bills)?
7. Difficulty remembering appointments?
8. Consistent problems with thinking and/or memory?

Each affirmative response is one-point. A score of ≥ 2 is considered high-risk for cognitive impairment.
or older is approximately 35%.8, 16, 38 Next, using the ED-based
diagnostic accuracy estimates from Table 1, evidence-based
clinicians can derive estimates for the presence of dementia. For
example, assume that the Brief Alzheimer’s Score is 12, which
is abnormal with a positive likelihood ratio of 2.0. One can use
readily available websites (example http://www.dokterrutten.nl/
collega/LRcalcul.html) as depicted in Figure 6. These computerbased resources are particularly useful to bypass the onerous
mathematics underlying Bayesian analyses. We demonstrate the
computations underlying Bayesian quantification of post-test
probability in Figure 7. The Brief Alzheimer’s Score of 12 yields a

yes/no questions related to the clinical effects of dementia on
daily life.42 ED personnel screening for dementia can administer
the AD8 to either a patient or their caregiver (cAD8), which can
be useful for non-communicative or critically ill ED patients.
Using Bayesian logic, healthcare providers can estimate the
probability of dementia for these patients.43,44 What is Bayesian
logic and how exactly is this computation accomplished in
a busy ED? One needs only a pre-test probability estimate
and the diagnostic accuracy (sensitivity and specificity or
likelihood ratios) for the screening test. ED research indicates
that the pre-test probability of dementia in patients 65 years
Journal of Rural Emergency Medicine
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FIGURE 6: Example of Online Bayesian Calculator (http://www.dokterrutten.nl/collega/LRcalcul.html)

FIGURE 7: Mathematics of Bayesian Analysis
Pre-test probability = 35%
Positive likelihood ratio = 2.2
Step 1: Convert Pre-test Probability to Pre-test Odds
Odds = [Probability/(1-Probability)] = [0.35/(1-0.35)] = 0.35/0.65 = 0.538
Step 2: Multiple Pre-test Odds by Likelihood Ratio to Obtain Post-test Odds
Post-test Odds = Pre-test Odds * Likelihood Ratio = 0.538 * 2.2 = 1.184
Step 3: Convert Post-test Odds to Post-test Probability
Probability = [Odds/(Odds+1)] = [1.184/(1+1.184)] = 0.54
physicians cannot diagnose or exclude dementia with these
instruments. Instead, they can only provide direction for patients
as to whether more time-consuming and definitive testing is
indicated. Second, we do not know the exact accuracy for any
of these instruments (or for most diagnostic tests in medicine).
Each estimate from the research setting is accompanied by
confidence intervals in Table 1. These confidence intervals
should be considered when evaluating the merits of a diagnostic
test. Specifically, would the clinical interpretation and associated
actions differ significantly if the true diagnostic accuracy were
one extreme of the confidence interval? If so, the diagnostic
test is probably less useful. For example, the Brief Alzheimer’s
Screen’s 95% confidence interval is 1.7 to 2.2 so the post-test
probability for dementia is somewhere between 48% and 54%,
although our best guess is 52% based upon the point estimate for
the test’s diagnostic accuracy.

52% probability of dementia. On the other hand, using the same
principles a Brief Alzheimer’s Score ≤ 4 (negative likelihood ratio
0.10) produces a post-test probability for dementia of about 4%.
Excel-based calculators are provided with the electronic version
of this chapter to perform these computations for ED screeners
and bedside clinicians. The AD8 is now available on iTunes as a
fee application. In addition, fee-based tablet- and smartphonebased platforms like PEPID® (http://www.pepid.com/) now
provide these dementia-screening calculators to clinicians in
easy-to-use formats.
Note two key facts about the Bayesian process in screening
for dementia in the ED. First, none of these dementia-screening
instruments is diagnostic. A diagnostic instrument would yield
post-test probabilities for dementia nearing 0% (to rule-out) and
100% (to rule-in). In particular, these screening instruments are
inadequate to significantly increase the probability of dementia
with positive likelihood ratios ranging 2.0-2.7. Emergency
Journal of Rural Emergency Medicine
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Responding to Abnormal Dementia
Screening Results in the Rural ED

Unanswered Questions and Future
Directions

Awareness of disease alone does not equate to better outcomes
in any setting. The most pertinent challenge of using dementiascreening results in rural emergency medicine is what to do
with the information. Since the screening test interpretation is
not definitive, simply informing patients may produce undue
anxiety without promoting recovery from the illness that
brought them to the ED. Similarly, notifying caregivers may also
yield unwarranted stress. A paucity of evidence exists to guide
rural practice in general and dementia care is no exception.45,46
However, some research indicates that patients and their family
value screening.47

Multiple uncertainties exist about the optimal emergency care
of aging adults with many opportunities for rural investigators to
explore diagnostic and therapeutic models of care.63, 64 Questions
related to dementia care in the rural environment include

Emergency clinicians in rural and austere practice-settings
face another challenge in managing patients with abnormal
dementia screening test results. Dementia and memory service
providers must address the stigma related to this diagnosis,
particularly in rural areas.48 Healthcare providers in rural
settings have identified inadequate access to consultants, as well
as insufficient community support and educational resources
as barriers to routine dementia screening.49 Local leaders need
to target pre-hospital and hospital (nurse, emergency/primary
care/specialty clinicians, and administration) leadership and
outpatient resources in order to develop reliable dementia care
protocols. Nursing leadership is essential to building sustainable
dementia care programs within a community.50,51 Although
administrators recognize the demographic imperative of
dementia within the context of a rapidly aging society, locally
pertinent financial data will be needed to propel rural-based
dementia care initiatives forward.51 Primary care clinicians
must be included within dementia care protocols,52 but the most
readily identified rural barrier to standard dementia testing and
ongoing care is lack of access to dementia specialists.53

Identification of the most feasible, diagnostically accurate
and reliable dementia-screening instrument;

•

Reproducibility of ED cognitive screening test results
(are acutely ill patients less apt to display their baseline
cognitive status?);

•

Pragmatic screening personnel and strategies in the midst
of increasing ED volumes and declining reimbursements;

•

Patient and caregiver screening test result communication
strategies to facilitate shared decision making;

•

Efficacy and cost-effectiveness of dementia screening
in improving ED chief complaint diagnostic accuracy,
length of stay, and readmission rates.

Vignette Resolution
Working through the algorithm in Figure 1, your patient has
an abnormal Ottawa 3DY screening test so you proceed to a
formal delirium screen (see Chapter 80) which is “negative” for
acute delirium. Lacking any history or physical exam evidence of
trauma, you do not pursue a head CT but initiate an evaluation
for acute coronary syndrome in the ED. The initial EKG is
unchanged and non-diagnostic, and the first troponin is nonelevated. He displays no fluctuation in mental status during
the three-hour course of care in your ED. He denies any chest
pain while in the ED and his blood pressure is well-controlled,
so after prescribing aspirin you call his primary care provider
recommending admission to the hospital for provocative
cardiac testing. While on the telephone with the primary care
physician, you report the abnormal Ottawa 3DY screening test
result and discuss further confirmatory testing, either in the
hospital or after discharge. The primary care physician explains
that she typically does not test for dementia because her rural
clinic does not have access to dementia specialty care and no
effective therapeutic strategies exist in 2014 anyway. You note
that a rapidly expanding network of telemedicine services exist
to provide rural dementia subspecialty care and the primary care
physician states that she will explore those resources. You inform
the patient and his family of the cardiac and cognitive test results,
as well as the need for more definitive testing for dementia and
the availability of telemedicine resources to expedite these workups. After answering their questions, you receive thanks for
your thorough geriatric emergency care and resource awareness
within your healthcare setting.

Dementia diagnosis and ongoing management is a
collaborative effort that transcends medical specialization and
compartmentalized care.54 Fortunately, evolving technology
is providing rural patients and practitioners with increased
access to sub-specialty care. Specifically, telemedicine is
demonstrating an increasing role in knowledge translation for
a variety of high-intensity acute medicine evaluations.55 Rural
telemedicine dementia “clinics” are mutually acceptable to
patients and healthcare providers, yielding enhanced clinical
decision-making, more timely access to specialty care with
fewer visit cancellations, and better follow-up for complex
patients.56-58 Evaluating local dementia service availability as
well as collaborative continuing medical education resources
for nurse, physician assistant, and physician staff also promotes
more rapid uptake of academic research knowledge.59 Successful
in-person60, 61 or remote videoconference62 dementia training
workshops have been described.
Journal of Rural Emergency Medicine

•

38

Volume 1, NO. 1: June 2014

Chapter 73: Dementia and the Rural Emergency Department

REVIEWS

References

utilization in patients with dementia - Is there an urban-rural difference?
Int J Health Geogr. Nov 17 2010;9:59.
24. Kang Y, Meng H, Miller NA. Rurality and nursing home quality: evidence
from the 2004 National Nursing Home Survey. Gerontologist. Dec
2011;51(6):761-773.
25. Wimo A, Winblad B, Jonsson L. The worldwide societal costs of dementia:
Estimates for 2009. Alzheimers Dement. Mar 2010;6(2):98-103.
26. Alzheimer’s Association. http://www.alz.org/index.asp. Accessed Dec 4,
2009.
27. Leslie DL, Marcantonio ER, Zhang Y, Leo-Summers L, Inouye SK. One-year
health care costs associated with delirium in the elderly population. Arch
Intern Med. January 14 2008;168(1):27-32.
28. Coduras A, Rabasa I, Frank A, et al. Prospective one-year cost-of-illness
study in a cohort of patients with dementia of Alzheimer’s disease type in
Spain: The ECO Study. J Alzheimers Dis. Nov 5 (epub) 2010;19(2):601-615.
29. Brookmeyer R, Johnson E, Ziegler-Graham K, Arrighi HM. Forecasting
the global burden of Alzheimer’s disease. Alzheimer Dement. July
2007;3(3):186-191.
30. McCusker J, Healey E, Bellavance F, Connolly B. Predictors of repeat
emergency department visits by elders. Acad Emerg Med. June
1997;4(6):581-588.
31. Saravay SM, Kaplowitz M, Kurek J, et al. How do delirium and dementia
increase length of stay of elderly general medical inpatients? Psychosomatics.
May-June 2004;45(3):235-242.
32. Moons P, De Ridder K, Geyskens K, et al. Screening for risk of readmission
of patients aged 65 years and above after discharge from the emergency
department: predictive value of four instruments. Eur J Emerg Med.
2007;14(6):315-323.
33. Sandhu H, Carpenter C. Clinical Decisionmaking: Opening the black box
of cognitive reasoning. Ann Emerg Med. December 2006;48(6):713-722.
34. Folstein MF, Folstein SE, McHugh PR. “Mini-mental State:. A practical
method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. November 1975;12(3):189-198.
35. Nasreddine ZS, Phillips NA, Bédirian V, et al. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive impairment. J
Am Geriatr Soc. Apr 2005;53(4):695-699.
36. Prince M, Acosta D, Ferri CP, et al. A brief dementia screener suitable
for use by non-specialists in resource poor settings--the cross-cultural
derivation and validation of the brief Community Screening Instrument for
Dementia. Int J Geriatr Psychatry. Sep 2011;26(9):899-907.
37. Raina SK, Raina S, Chander V, Grover A, Singh S, Bhardwaj A.
Development of a cognitive screening instrument for tribal elderly
population of Himalayan region in northern India. J Neurosci Rural Pract.
Apr 2013;4(2):147-153.
38. Carpenter CR. Does this patient have dementia? Ann Emerg Med. Nov
2008;52(5):554-556.
39. Molnar FJ, Wells GA, McDowell I. The derivation and validation of the
Ottawa 3D and Ottawa 3DY three- and four-question screens for cognitive
impairment. Clin Med Geriatrics. 2008;2:1-11.
40. Katzman R, Brown T, Fuld P. Validation of a short Orientation-MemoryConcentration test of cognitive impairment. Am J Psychiatry. 1983;140:734739.
41. Mendiondo MS, Ashford JW, Kryscio RJ, Schmitt FA. Designing a brief
alzheimer screen (BAS). J Alzheimers Dis. October 2003;5(5):391-398.
42. Galvin JE, Roe CM, Xiong C, Morris JC. Validity and reliability of the AD8
informant interview in dementia. Neurology. Dec 12 2006;67(11):19421948.
43. Hayden SR, Brown MD. Likelihood ratio: A powerful tool for incorporating
the results of a diagnostic test into clinical decisionmaking. Ann Emerg
Med. May 1999;33(5):575-580.
44. Pines JM, Carpenter CR, Raja A, Schuur J. Evidence-Based Emergency Care:
Diagnostic Testing and Clinical Decision Rules. 2nd ed. Oxford: WileyBlackwell Publishing; 2013.
45. Parsons JE, Merlin TL, Taylor JE, Wilkinson D, Hiller JE. Evidence-based
practice in rural and remote clinical practice: where is the evidence? Aust J
Rural Health. Oct 2003;11(5):242-248.

1. Pines JM, Mullins PM, Cooper JK, Feng LB, Roth KE. National trends in
emergency department use, care patterns, and quality of care of older adults
in the United States. J Am Geriatr Soc. Jan 2013;61(1):12-17.
2. Carpenter CR, Platts-Mills TF. Evolving prehospital, emergency department,
and “inpatient” management models for geriatric emergencies. Clin Geriatr
Med. Feb 2013;29(1):31-47.
3. Carpenter CR, Griffey RT, Stark S, Coopersmith CM, Gage BF. Physician
and Nurse Acceptance of Geriatric Technicians to Screen for Geriatric
Syndromes in the Emergency Department. West J Emerg Med. Dec
2011;12(4):489-495.
4. Edwards DF, Morris JC. Alone and confused: Community-residing older
African Americans with dementia. Dementia. 2007;6(4):489-506.
5. Lewis LM, Miller DK, Morley JE, Nork MJ, Lasater LC. Unrecognized
delirium in ED geriatric patients. Am J Emerg Med. March 1995;13(2):142145.
6. Naughton BJ, Moran MB, Kadah H, Heman-Ackah Y, Longano J.
Delirium and other cognitive impairment in older adults in an emergency
department. Ann Emerg Med. June 1995;25(6):751-755.
7. Hustey FM, Meldon SW. The prevalence and documentation of impaired
mental status in elderly emergency department patients. Ann Emerg Med.
March 2002;39(3):248-253.
8. Carpenter CR, DesPain B, Keeling TK, Shah M, Rothenberger M. The SixItem Screener and AD8 for the detection of cognitive impairment in geriatric
emergency department patients. Ann Emerg Med. Jun 2011;57(6):653-661.
9. Callahan CM, Hendrie HC, Tierney MC. Documentation and evaluation
of cognitive impairment in elderly primary care patients. Ann Intern Med.
March 15 1995;122(6):422-429.
10. Valcour VG, Masaki KH, Curb JD, Blanchette PL. The detection of dementia
in the primary care setting. Arch Intern Med. October 23 2000;160(19):29642968.
11. Kawas CH. Early Alzheimer’s Disease. N Engl J Med. September 11
2003;349(11):1056-1063.
12. Blass DM, Rabins PV. In the clinic. Dementia. Ann Intern Med. April 1
2008;148(7):ITC4-1 -- ITC4-16.
13. Boustani M. Dementia screening in primary care: not too fast! J Am Geriatr
Soc. Jul 2013;61(7):1205-1207.
14. Fox C, Lafortune L, Boustani M, Brayne C. The pros and cons of early
diagnosis in dementia. Br J Gen Pract. Jul 2013;63(612):e510-e512.
15. Fox C, Lafortune L, Boustani M, Dening T, Rait G, Brayne C. Screening for
dementia - is it a no brainer? Int J Clin Pract. Nov 2013;67(11):1076-1080.
16. Carpenter CR, Bassett ER, Fischer GM, Shirshekan J, Galvin JE, Morris JC.
Four sensitive screening tools to detect cognitive impairment in geriatric
emergency department patients: Brief Alzheimer’s Screen, Short Blessed
Test, Ottawa3DY, and the Caregiver Administered AD8. Acad Emerg Med.
Apr 2011 18(4):374-384.
17. Chen R, Hu Z, Chen RL, Ma Y, Zhang D, Wilson K. Determinants
for undetected dementia and late-life depression. Br J Psychiatry. Sep
2013;203:203-208.
18. Jia J, Wang F, Wei C, et al. The prevalence of dementia in urban and rural
areas of China. Alzheimers Dement. 2013 (in press).
19. Forbes DA, Morgan D, Janzen BL. Rural and urban Canadians with
dementia: use of health care services. Can J Aging. Fall 2006;25(3):321-330.
20. Lacny C, Kirk A, Morgan DG, Karunanayake C. Predictors of cognitive
impairment severity in rural patients at a memory clinic. Can J Neurol Sci.
Nov 2012;39(6):774-781.
21. Lindeman MA, Taylor KA, Kuipers P, Stothers K, Piper K. ‘We don’t have
anyone with dementia here’: a case for better intersectoral collaboration
for remote Indigenous clients with dementia. Aust J Rural Health. Aug
2012;20(4):190-194.
22. Greenway-Crombie A, Snow P, Disler P, Davis S, Pond D. Influence of
rurality on diagnosing dementia in Australian general practice. Aust J Prim
Health. 2012;18(3):178-184.
23. Koller D, Eisele M, Kaduszkiewicz H, et al. Ambulatory health services
Journal of Rural Emergency Medicine

39

Volume 1, NO. 1: June 2014

Chapter 73: Dementia and the Rural Emergency Department

REVIEWS

46. Innes A, Morgan D, Kosteniuk J. Dementia care in rural and remote
settings: a systematic review of informal/family caregiving. Maturitas. Jan
2011;68(1):34-46.
47. Carpenter BD, Xiong C, Porensky EK, et al. Reaction to a dementia diagnosis
in individuals with Alzheimer’s disease and mild cognitive impairment. J
Am Geriatr Soc. March 2008;56(3):405-512.
48. Szymczynska P, Innes A, Mason A, Stark C. A review of diagnostic process
and postdiagnostic support for people with dementia in rural areas. J Prim
Care Community Health. Oct 2011;2(4):262-276.
49. Teel CS. Rural practitioners’ experiences in dementia diagnosis and
treatment. Aging Ment Health. Sep 2004;8(5):422-429.
50. Morgan DG, Stewart NJ, Crossley NJ, et al. Dementia care in rural and
remote areas: the first year of a CIHR new emerging team. Can J Nurs Res.
Mar 2005;37(1):177-182.
51. Morgan D, Innes A, Kosteniuk J. Dementia care in rural and remote settings:
a systematic review of formal or paid care. Maturitas. Jan 2011;68(1):17-33.
52. Kosteniuk J, Morgan D, Innes A, et al. Who steers the ship? Rural family
physicians’ views on collaborative care models for patients with dementia.
Prim Health Care Res Dev. Apr 2013;3:1-7.
53. Bail K, Hudson C, Grealish L, et al. Characteristics of rural hospital services
for people with dementia: findings from the Hospital Dementia Services
Project. Aust J Rural Health. Aug 2013;21(4):208-215.
54. Callahan CM, Boustani MA, Weiner M, et al. Implementing dementia care
models in primary care settings: The Aging Brain Care Medical Home.
Aging Ment Health. Jan 2011;15(1):5-12.
55. Shah MN, Gillespie SM, Wood N, et al. High-intensity telemedicineenhanced acute care for older adults: an innovative healthcare delivery
model. J Am Geriatr Soc. Nov 2013;61(11):2000-2007.

Journal of Rural Emergency Medicine

56. Loh PK, Donaldson M, Flicker L, Maher S, Goldswain P. Development of
a telemedicine protocol for the diagnosis of Alzheimer’s disease. J Telemed
Telecare. 2007;13(2):90-94.
57. Barton C, Morris R, Rothlind J, Yaffe K. Video-telemedicine in a memory
disorders clinic: evaluation and management of rural elders with cognitive
impairment. Telemed J E Health. Dec 2011;17(10):789-793.
58. Azad N, Amos S, Milne K, Power B. Telemedicine in a rural memory
disorder clinic-remote management of patients with dementia. Can Geriatr
J. Dec 2012;15(4):96-100.
59. Stark C, Innes A, Szymczynska P, Forrest L, Proctor K. Dementia knowledge
transfer project in a rural area. Rural Remote Health. 2013;13:2060.
60. Szymczynska P, Innes A. Evaluation of a dementia training workshop
for health and social care staff in rural Scotland. Rural Remote Health.
2011;11(2):1611.
61. Ellis IK, Philip T. Improving the skills of rural and remote generalists
to manage mental health emergencies. Rural Remote Health. Jul-Sep
2010;10(3):1503.
62. Sclater K, Alagiakrishnan K, Sclater A. An investigation of videoconferenced
geriatric medicine grand rounds in Alberta. J Telemed Telecare.
2004;10(2):104-107.
63. Carpenter CR, Heard K, Wilber ST, et al. Research priorities for highquality geriatric emergency care: medication management, screening,
and prevention and functional assessment. Acad Emerg Med. Jun
2011;18(6):644-654.
64. Carpenter CR, Shah MN, Hustey FM, Heard K, Miller DK. High yield
research opportunities in geriatric emergency medicine research:
prehospital care, delirium, adverse drug events, and falls. J Gerontol Med
Sci. Jul 2011;66(7):775-783.

40

Volume 1, NO. 1: June 2014

