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Design of a multidisciplinary memory clinic

using telehealth technology to serve a rural and

remote population
A Kirk, M Crossley, S Harder, J Basran, V Dal Bello-Haas, D

Morgan, N Stewart, C D’Arcy, J Biem, D Forbes, L Holfeld.

University of Saskatchewan

Background/Aims:  The Canadian province of Saskatchewan

has a population of only one million but it is larger than the Iberian
peninsula.  We developed a Memory Clinic to serve rural patients
with early dementia.

ORGANIZATION OF DAY FOR PATIENT 1 & FAMILYORGANIZATION OF DAY FOR PATIENT 1 & FAMILY

0830: Arrive at clinic:0830: Arrive at clinic:
Coffee.Coffee.
Oriented to day, consent obtained.Oriented to day, consent obtained.
Patient and family begin completing questionnaires.Patient and family begin completing questionnaires.

Patient InterviewPatient Interview::
Life Concerns ScaleLife Concerns Scale
IADLIADL
Memory ScaleMemory Scale
Perceived Stress ScalePerceived Stress Scale
Quality of LifeQuality of Life
CES-DCES-D
Pleasant Events Scale Pleasant Events Scale ––ADAD

Family/CaregiveFamily/Caregiver:r:
Functional Activities QuestionnaireFunctional Activities Questionnaire
Bristol ADLBristol ADL
Quality of LifeQuality of Life
NeuropsychiatricNeuropsychiatric Inventory Inventory
ZaritZarit Burden Burden
Brief Symptom InventoryBrief Symptom Inventory
Short Form Health Survey (SF-12)Short Form Health Survey (SF-12)

0940: Neurological examination of patient0940: Neurological examination of patient
Family continue discussion with Family continue discussion with neuropsychologyneuropsychology..

1200: Lunch for patient and family1200: Lunch for patient and family

1300: Further assessment by geriatrician.1300: Further assessment by geriatrician.

1400: CT scan1400: CT scan

1500: Physiotherapy gait1500: Physiotherapy gait
assessment.assessment.

1630: Patient and family meet with neurologist, 1630: Patient and family meet with neurologist, neuropsychologistneuropsychologist,,
geriatriciangeriatrician

1700: Patient and family head home.1700: Patient and family head home.

Neuropsychological assessment:

Cognitive Screens:Cognitive Screens:

Modified Mini-Mental State (3MS)Modified Mini-Mental State (3MS)
Clock TestClock Test

Estimates of Estimates of PremorbidPremorbid Intelligence: Intelligence:
WRAT-IIIWRAT-III
WAIS-III (4 subtests)WAIS-III (4 subtests)

Repeatable Battery for the Assessment ofRepeatable Battery for the Assessment of
Neuropsychological Status (RBANS):Neuropsychological Status (RBANS):

Immediate MemoryImmediate Memory
VisuospatialVisuospatial/Constructional/Constructional
LanguageLanguage
AttentionAttention
Delayed MemoryDelayed Memory

Orientation & Freedom from Distraction:Orientation & Freedom from Distraction:
Mental ControlMental Control
Digit Span (Forward & Backward)Digit Span (Forward & Backward)

Attention/Executive Functions:Attention/Executive Functions:
StroopStroop Test Test

Memory & Learning:Memory & Learning:
Prairie Prairie BuschkeBuschke

Modification of Modification of BuschkeBuschke Cued Recall Test Cued Recall Test

Language:Language:
Token TestToken Test
Letter Word NamingLetter Word Naming
Animal NamingAnimal Naming

Grasshoppers & Geese (Modification of Pyramids &Grasshoppers & Geese (Modification of Pyramids &
Palm Trees Test)Palm Trees Test)

Manual Strength & Dexterity:Manual Strength & Dexterity:
Grooved PegboardGrooved Pegboard
Grip StrengthGrip Strength
Finger TappingFinger Tapping

Additional:Additional:
Behavioral Rating ScaleBehavioral Rating Scale
Saskatchewan Mood InventorySaskatchewan Mood Inventory

Community Screening Interview for DementiaCommunity Screening Interview for Dementia
(CSI(CSI””D):D):
Where necessary due to language/culturalWhere necessary due to language/cultural
differences.differences.

Original Original BuschkeBuschke

Cued Recall TestCued Recall Test

PictorialPictorial

PrairiePrairie

BuschkeBuschke

Methods:  Upon referral, a telehealth visit using videoconferencing allows patients and

families in their own communities to meet the clinic nurse and neuropsychologist for
orientation and preliminary data collection.  Blood  tests are taken during that visit.  Patient
and family then travel to Saskatoon for an in-person appointment. The neurologist sees
patients in follow-up at 6 and 12 weeks, 6 and 12 months, and then annually or as needed.
Patients are randomly allocated to 6 week appointment either in-person in Saskatoon or via
telehealth with subsequent appointments alternating between in-person and telehealth.
Patients and family complete questionnaires to rate satisfaction and convenience of visits.

DIAGNOSES (First 200 patients)DIAGNOSES (First 200 patients)

35% Alzheimer35% Alzheimer’’s diseases disease
14% Mild Cognitive Impairment14% Mild Cognitive Impairment
11% 11% FrontotemporalFrontotemporal Dementia Dementia
 11% Mixed Vascular/Alzheimer 11% Mixed Vascular/Alzheimer’’ss
 10% Normal 10% Normal
   7% Vascular 35% Alzheimer   7% Vascular 35% Alzheimer’’ss
 14% MCI 14% MCI
 11 Dementia 11 Dementia
   6% Dementia with    6% Dementia with LewyLewy Bodies Bodies
   3% Vascular Cognitive Impairment   3% Vascular Cognitive Impairment
   1% Normal Pressure Hydrocephalus   1% Normal Pressure Hydrocephalus

   1% Huntington   1% Huntington’’s Diseases Disease

Travel saved by Travel saved by TelehealthTelehealth ( (kmskms round round

trip)trip)

Mean distance to Mean distance to TelehealthTelehealth = 78 = 78
Mean distance to Saskatoon = 518Mean distance to Saskatoon = 518
Distance saved by Distance saved by TelehealthTelehealth = 440 = 440

Satisfaction with

follow-up

appointment

Telehealth 4.65 (0.12)

In-person 4.44 (0.10)

P = 0.125

(1 – very dissatisfied,

5 – very satisfied)

Convenience of

appointment

Telehealth 4.77 (0.08)

In-person 3.69 (0.16)

P <0.0001

(1 – very inconvenient,
5 – very convenient)

Conclusion:  A multi-disciplinary telehealth-based memory

clinic is an effective way to assess and care for dementia
patients in remote areas.
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ic

a
l 

a
d

v
is

o
r 

w
h

o
 i

s

a
v
a

ila
b

le
 

to
 

a
n

s
w

e
r 

q
u

e
s
ti
o

n
s
 

th
a

t 
m

ig
h

t 
a

ri
s
e

 
fr

o
m

 
th

o
s
e

 
th

a
t 

a
re

c
o

n
d

u
c
ti
n

g
 t

h
e

 r
e

s
e

a
rc

h
. 

 F
in

a
lly

, 
th

e
 d

a
ta

 a
n

a
ly

s
t 

a
n

d
 s

ta
ti
s
ti
c
ia

n
 c

a
n

a
c
t 

a
s
 a

 t
e

a
m

 m
e

m
b

e
r,

 w
h

o
 i

s
 a

v
a

ila
b

le
 t

o
 o

ff
e

r 
a

d
v
ic

e
 o

n
 p

ro
c
e

d
u

re
s

a
n

d
 i
n

te
rp

re
ta

ti
o

n
 o

f 
re

s
u

lt
s
.

A
 S

ta
ti

s
ti

c
ia

n
 i

s
 h

e
lp

fu
l 

w
h

e
n

 …

1
. 

A
 r

e
s
e

a
rc

h
e

r 
is

 l
o

o
k
in

g
 f

o
r 

a
s
s
is

ta
n

c
e

 i
n

 d
e

s
ig

n
in

g
 a

 s
tu

d
y
 t

h
a

t 
w

ill

a
n

s
w

e
r 

th
e

ir
 r

e
s
e

a
rc

h
 q

u
e

s
ti
o

n
(s

),
 d

e
te

rm
in

in
g

 h
o

w
 l

a
rg

e
 a

 s
tu

d
y
 t

o

p
e

rf
o

rm
, 

a
n

d
 h

o
w

 m
a

n
y
 d

if
fe

re
n

t 
g

ro
u

p
s
 t

o
 c

o
m

p
a

re
.

2
. 

D
if
fe

re
n

t 
ty

p
e

s
 o

f 
d

a
ta

 a
re

 a
n

a
ly

z
e

d
 i

n
 d

if
fe

re
n

t 
w

a
y
s
. 

 A
 s

ta
ti
s
ti
c
ia

n

c
a

n
 d

e
te

rm
in

e
 a

p
p

ro
p

ri
a

te
 m

e
th

o
d

s
 o

f 
a

n
a

ly
s
is

 f
o

r 
e

a
c
h

 t
y
p

e
.

3
. 

In
te

rp
re

ti
n

g
 t

h
e

 r
e

s
u

lt
s
 o

f 
a

n
 a

n
a

ly
s
is

 a
n

d
 h

e
lp

in
g

 t
o

 p
u

b
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h
 t

h
e

 f
in

a
l

re
p

o
rt

s
.

A
 D

a
ta

 A
n

a
ly

s
t 

is
 h

e
lp

fu
l 

w
h

e
n

 …

1
. 

E
n

s
u

ri
n

g
 t

h
a

t 
th

e
re

 i
s
 n

o
 m

is
s
in

g
 d

a
ta

, 
o

u
tl
ie

rs
, 

a
n

d
 d

a
ta

 e
n

tr
y
 e

rr
o

rs

in
 t

h
e

 d
a

ta
b

a
s
e

 b
e

fo
re

 a
n

y
 a

n
a

ly
s
is

 t
a

k
e

s
 p

la
c
e

.

2
. 

R
e

s
e

a
rc

h
e

rs
 n

e
e

d
 t

o
 d

e
s
c
ri

b
e

 a
n

d
 e

x
p

la
in

 v
a

ri
o

u
s
 c

h
a

ra
c
te

ri
s
ti
c
s
 o

f

th
e

 s
a

m
p

le
 t

h
a

t 
m

a
k
e

s
 t

h
e

m
 u

n
iq

u
e

 f
o

r 
a

 p
a

rt
ic

u
la

r 
s
tu

d
y
.

3
. 

T
h

e
 a

n
a

ly
s
is

 n
e

e
d

s
 t

o
 b

e
 c

o
n

d
u

c
te

d
 a

n
d

 r
e

p
o

rt
in

g
 t

h
e

 r
e

s
u

lt
s
.

A
u
th

o
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 c
a
n
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e
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o
n
ta

c
te

d
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t 
b
e
e
v
.9

9
@

u
s
a
s
k
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a
 o

r 
c
h
a
n
d
im

a
.k

a
ru

n
a
n
a
y
a
k
e
@

u
s
a
s
k
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a

T
h

e
 d

a
ta

 a
n

a
ly

s
t 
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 i
n

v
o

lv
e

d
 i
n

 c
re

a
ti
n

g
 t

h
e

 d
a

ta
b

a
s
e

 t
h

a
t 

w
ill

 b
e

 u
s
e

d

fo
r 

d
a

ta
 e

n
tr

y
 a

n
d

 d
a

ta
 m

a
n

a
g

e
m

e
n

t.
  

A
d

d
it
io

n
a

l 
re

s
p

o
n

s
ib

ili
ti
e

s
 o

f 
th

e

d
a

ta
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n
a

ly
s
t 
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c
lu

d
e

 c
o

n
fi
d

e
n

ti
a

lit
y
 o

f 
p

a
rt

ic
ip

a
n

t 
in

fo
rm

a
ti
o

n
, 

d
a

ta

in
te

g
ri

ty
 a

n
d

 s
e

c
u

ri
ty

, 
c
o

d
in

g
 g

u
id

e
lin

e
s
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n
d

 d
o

c
u

m
e

n
ta

ti
o

n
, 

a
n

d

m
a

n
a

g
in

g
 c

o
m

p
u

te
r 

s
o

ft
w

a
re

 a
n

d
 h

a
rd

w
a

re
 s

p
e

c
if
ic

a
lly

 t
o

 a
n

a
ly

z
e

 t
h

e

d
a

ta
.

A
ft

e
r
 D

a
ta

 C
o

ll
e
c
ti
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n

T
h

e
 d

a
ta
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n

a
ly

s
t 
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n

d
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ta
ti

s
ti

c
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n
 e

x
a

m
in

e
 d

a
ta

 v
a

lid
it
y
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n
d

 r
e

lia
b

ili
ty

 o
f

s
p

e
c
if
ic
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u

e
s
ti
o

n
n

a
ir

e
s
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 A
d

d
it
io

n
a

lly
, 

a
n

y
 d

a
ta

 t
h

a
t 

is
 m

is
s
in

g
 o

r 
th

a
t 

c
o

u
ld

b
e
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n

 o
u

tl
ie

r 
a
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e
-c

h
e

c
k
e

d
 t

o
 e

n
s
u
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h
a

t 
th

e
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a
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e
s
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 c
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e
c
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n
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h
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 c

o
m
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d
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d
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h

a
t 
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 m
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s
in

g
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n
 c
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a
in
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c
a
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s
 c
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n

 b
e

im
p

u
te

d
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s
u

b
s
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o

n
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f 
a

 m
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s
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g
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a
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e
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it
h
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a

lu
e

 b
a

s
e

d
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n
 t

h
e
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o
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f

th
e
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c
a
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, 

lik
e
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h

e
 m

e
a

n
 o

r 
m

e
d
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n

) 
b

y
 u

s
in

g
 s

y
n
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x
 t

h
a

t 
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e
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ta
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s
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c
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n
 h
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n
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P

S
S
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 S

y
n
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x
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s
 a
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e

n
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o
m

m
a

n
d

 d
e

s
c
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b
in

g
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h
e
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u

n
c
ti
o

n
s
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a
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a
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o
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e
 c
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u
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P

S
S

. 
 F

o
r 

e
x
a

m
p
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, 

s
y
n

ta
x
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s
 u

s
e

d
 t

o
 a

s
s
ig

n
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b

e
ls

 a
n

d
 v

a
lu

e
s
 t

o
 t

h
e

 n
u

m
b

e
rs

 i
n

 t
h

e
 S

P
S

S
 d

a
ta

b
a

s
e

. 
 A

ft
e

r 
a

ll 
th

e

c
h

e
c
k
s
 h

a
v
e

 b
e

e
n

 c
o

m
p

le
te

d
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n
 t

h
e
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a

ta
s
e

t,
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h
e

 d
a

ta
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n
a

ly
s
t 

a
n

d

s
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s
ti
c
ia

n
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a
n

 d
e
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rm

in
e

 w
h

a
t 
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rm
a

ti
o

n
 c

a
n

 b
e

 e
x
tr

a
c
te

d
 f

o
r 

th
e

re
q

u
ir

e
d

 a
n

a
ly

s
is

 a
n

d
 p

e
rf

o
rm

 a
n

y
 s

u
it
a

b
le

 s
ta

ti
s
ti
c
a

l 
a

n
a

ly
s
is

 f
o

r 
s
p

e
c
if
ic

re
s
e

a
rc

h
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u
e

s
ti
o

n
s
.

O
n

c
e

 t
h

e
 d

a
ta

 h
a

s
 b

e
e

n
 a

n
a

ly
z
e

d
, 

a
 s

ta
ti
s
ti
c
ia

n
 c

a
n
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e

v
a

lu
a

b
le

 i
n

 c
h

e
c
k
in

g
 t

h
a

t 
th

e
 c

o
n

c
lu

s
io

n
s
 f

it
 t

h
e
 r

e
s
u

lt
s
,

s
u

g
g

e
s
ti
n

g
 t

h
e

 b
e

s
t 

w
a

y
 t

o
 d

e
s
c
ri

b
e

 a
n

d
 d

is
p

la
y
 t

h
e

 d
a

ta
, 

a
n

d

a
s
s
u

ri
n

g
 t

h
a

t 
y
o

u
 h

a
v
e

 n
o

t 
m

a
d

e
 e

rr
o

n
e

o
u

s
 o

r 
in

c
o

m
p

le
te

s
ta

te
m

e
n
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 a

b
o

u
t 
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e

 f
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d
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g
s
.
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: A

m
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 S
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tic

al
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oc
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tio

n 
(2

00
3)

. W
he

n 
yo

u 
co

ns
ul

t a
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ta
tis

tic
ia

n 
…

 
w
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t t

o 
ex
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ct

. S
ec
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n 
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al

 C
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.  

R
et

ri
ev

ed
 N

ov
em

be
r 

10
th

, 2
00

8 
fr

om
:

h
tt

p
:/

/b
io

s
ta

t.
m

c
.v

a
n

d
e

rb
ilt
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c
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 d
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r
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D
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 f
r
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e
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e
r
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D
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b
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s
e
 c

r
e
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d
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 d
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k
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r
)

A
c
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n
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w
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h
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u
r
a
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a
n
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e
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e
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n
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c
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A
b
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c
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e
m

o
g
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p
h
ic

 c
o
rr

e
c
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o
n
s
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h
o
u
ld
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m

p
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v
e
 t
h
e
 

c
la

s
s
if
ic

a
ti
o
n
 a

c
c
u
ra

c
y
 o

f 
c
o
g
n
it
iv

e
 t
e
s
ts

 b
y
 r

e
d
u
c
in

g
 t
h
e
 

d
ia

g
n
o
s
ti
c
 b

ia
s
e
s
 o

f 
a
d
v
a
n
c
e
d
 a

g
e
 o

r 
fe

w
 y

e
a
rs

 o
f 

e
d
u
c
a
ti
o
n
, 
b
u
t 
e
m

p
ir
ic

a
l 
s
u
p
p
o
rt

 f
o
r 
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m

p
ro

v
e
d
 

c
la

s
s
if
ic

a
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o
n
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s
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n
c
o
n
s
is

te
n
t.
 W

e
 s

o
u
g
h
t 
to

 t
e
s
t 
fa

c
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rs
 

th
a
t 
c
o
u
ld

 u
n
d
e
rl
ie

 t
h
e
s
e
 i
n
c
o
n
s
is

te
n
t 
d
a
ta

. 
A

g
e
 

c
o
rr

e
c
ti
o
n
s
 f
o
r 

c
o
g
n
it
iv

e
 t
e
s
t 
p
e
rf

o
rm

a
n
c
e
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e
re

 

h
y
p
o
th

e
s
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e
d
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o
 b

e
 i
n
a
p
p
ro

p
ri
a
te

 b
e
c
a
u
s
e
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g
e
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s
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 r
is

k
 

fa
c
to

r 
fo

r 
a
 d

e
m

e
n
ti
a
 d
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g
n
o
s
is

. 
U

s
in

g
 s

im
u
la

te
d
 d

a
ta
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w

e
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u
n
d
 i
n
c
re

a
s
in

g
 t
h
e
 a

s
s
o
c
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o
n
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e
tw

e
e
n
 d

e
m

o
g
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p
h
ic

 

v
a
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a
b
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s
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n
d
 d

e
m

e
n
ti
a
 d
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g
n
o
s
is

 c
o
m
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ro

m
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e
d
 t
h
e
 

d
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g
n
o
s
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c
 c
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s
s
if
ic

a
ti
o
n
 a

c
c
u
ra

c
y
 o

f 
d
e
m

o
g
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p
h
ic

a
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c
o
rr

e
c
te

d
 s

c
o
re

s
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e
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ti
v
e
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o
 r

a
w

, 
u
n
c
o
rr

e
c
te

d
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e
s
t 
s
c
o
re

s
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W
e
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e
s
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d
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h
e
 h

y
p
o
th

e
s
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h
a
t 
d
e
m

o
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p
h
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c
o
rr

e
c
ti
o
n
s
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o
r 

s
k
e
w

e
d
 t
e
s
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e
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n
a
p
p
ro

p
ri
a
te

 d
u
e
 t
o
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h
e
 

e
ff
e
c
t 
o
f 
s
k
e
w
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n
 t
h
e
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a
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a
te

 r
e
la

ti
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n
 b

e
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e
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n
 

d
e
m

o
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p
h
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a
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a
b
le
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n
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o
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w

e
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o
u
n
d
 t
h
a
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c
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g
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 c
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s
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c
u
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 d
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c
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p
p
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 f
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 f
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 c
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