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A B S T R A C T

Diabetic retinopathy is a common microvascular complication of diabetes mellitus and is the leading cause of
new blindness among working-age adults in the United States. Timely intervention to prevent vision loss is
possible with early detection by regular eye examinations. Unfortunately, adherence to recommended annual
diabetic eye exams is poor. Public health interventions have targeted traditional barriers to care, such as cost and
transportation, with limited success. Behavioral economics provides an additional framework of concepts and
tools to understand low screening rates and to promote regular diabetic eye exams for populations at risk. In
particular, behavioral economics outlines biases and heuristics that affect decision-making and underlie per-
vasive barriers to care, such as not viewing diabetic eye exams as a priority or perceiving oneself as too healthy
to need an examination. In this review, we examine the literature on the use of behavioral economics inter-
ventions to promote regular diabetic eye exams. From the results of the included studies, we outline how
concepts from behavioral economics can improve eye examination rates. In particular, the default bias, present
bias, and self-serving bias play a significant role in precluding regular diabetic eye examinations. Potential tools
to mitigate these biases include leveraging default options, using reminder messages, providing behavioral
coaching, applying commitment contracts, offering financial incentives, and personalizing health messages.
When combined with traditional public health campaigns, insights from behavioral economics can improve
understanding of pervasive barriers to care and offer additional strategies to promote regular preventive eye care
for patients with diabetes.

1. Introduction

Diabetic retinopathy is a significant public health burden that af-
fects over a quarter of diabetic patients in the United States, where it is
the leading cause of blindness among working age adults (Zhang et al.,
2010; Zhang et al., 2013). Blindness from diabetes results in $500
million in lost income annually (Javitt et al., 1990), and the number of
Americans with diabetic retinopathy is expected to triple from 5.5
million people in the year 2005 to 16.0 million people by the year 2050
(Saaddine et al., 2008).

Blinding complications of diabetic retinopathy can be treated or
prevented with regular medical and ophthalmic follow-up (The
Diabetes Control and Complications Trial Research Group, 1993; UK
Prospective Diabetes Study Group, 1998), and the American Academy
of Ophthalmology recommends annual screening exams for early de-
tection of signs of disease (American Academy of Ophthalmology
Retina/Vitreous Panel, 2016). Unfortunately, many Americans with
diabetes are not receiving care that can prevent visual impairment or

blindness. Fewer than half of diabetic patients adhere to annual
screening eye exams (Schoenfeld et al., 2001; Paz et al., 2006;
MacLennan et al., 2014; Lee et al., 2003), and even patients with a
diagnosis of diabetic eye disease have poor rates of annual ophthalmic
follow-up (Bressler et al., 2014).

Many factors influence adherence to screening guidelines, including
cost, transportation, access to care, limited understanding of disease,
and inadequate referral rates (Fathy et al., 2016; Kovarik et al., 2016;
Simmons, 2001; Van Eijk et al., 2012). In addition, other pervasive
barriers include forgetfulness or not perceiving regular eye exams as a
priority. Surveys of urban and rural populations who failed to follow up
for ophthalmic evaluation following an abnormal community screening
exam have revealed that forgetting the appointment was a common
reason for appointment no-show (Quigley et al., 2002; Tsui et al.,
2015). Additionally, a qualitative interview study of patients with
diabetes found that perceived barriers to having a dilated eye exam
included not feeling like going and that it takes too much time (Walker
et al., 1997).

https://doi.org/10.1016/j.ypmed.2018.04.006
Received 12 December 2017; Received in revised form 9 March 2018; Accepted 2 April 2018

⁎ Corresponding author at: 203 Lothrop Street, 8th floor, Pittsburgh, PA 15213, USA.
E-mail address: williamsam8@upmc.edu (A.M. Williams).

Preventive Medicine 112 (2018) 76–87

Available online 04 April 2018
0091-7435/ © 2018 Elsevier Inc. All rights reserved.

T

http://www.sciencedirect.com/science/journal/00917435
https://www.elsevier.com/locate/ypmed
https://doi.org/10.1016/j.ypmed.2018.04.006
https://doi.org/10.1016/j.ypmed.2018.04.006
mailto:williamsam8@upmc.edu
https://doi.org/10.1016/j.ypmed.2018.04.006
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ypmed.2018.04.006&domain=pdf


Ta
bl
e
1

St
ud

ie
s
di
re
ct
ly

ev
al
ua

ti
ng

be
ha

vi
or
al

ec
on

om
ic
s
in
te
rv
en

ti
on

s
fo
r
di
ab

et
ic

ey
e
ex
am

s.

Be
ha

vi
or
al

ec
on

om
ic
s

in
te
rv
en

ti
on

(b
ia
s

ad
dr
es
se
d)

St
ud

y
St
ud

y
de

si
gn

St
ud

y
po

pu
la
ti
on

In
te
rv
en

ti
on

O
ut
co

m
es

Im
pl
ic
at
io
ns

fo
r
pr
om

ot
in
g
di
ab

et
ic

ey
e
ex
am

s
Se

tt
in
g

n
C
ou

nt
ry

R
em

in
de

r
m
es
sa
ge

s
(p
re
se
nt

bi
as
)

H
al
be

rt
et

al
.

(1
99

9)
R
C
T

D
ia
be

ti
c
pa

ti
en

ts
in

an
H
M
O

in
C
al
if
or
ni
a
w
it
h
no

re
co

rd
of

di
la
te
d
re
ti
na

l
ex
am

19
,5
23

U
S

96
14

pa
ti
en

ts
w
er
e
m
ai
le
d
a
si
ng

le
re
m
in
de

r
to

ob
ta
in

a
di
la
te
d
ey

e
ex
am

,
co

m
pa

re
d
to

99
09

pa
ti
en

ts
w
ho

w
er
e

m
ai
le
d
m
ul
ti
pl
e
re
m
in
de

rs
,a

t
3,

6,
an

d
9
m
on

th
s

M
ul
ti
pl
e
re
m
in
de

r
m
es
sa
ge

s
si
gn

ifi
ca
nt
ly

in
cr
ea
se
d
an

nu
al

di
la
te
d

ey
e
ex
am

in
at
io
n
ra
te
s
(p

=
0.
02

3)
,

w
it
h
no

fu
rt
he

r
eff

ec
t
af
te
r
a
se
co

nd
m
es
sa
ge

A
se
co

nd
re
m
in
de

r
m
es
sa
ge

si
gn

ifi
ca
nt
ly

in
cr
ea
se
d
ra
te
s
of

an
nu

al
di
ab

et
ic

ey
e
ex
am

in
at
io
ns
,

w
it
h
lim

it
ed

ad
di
ti
on

al
eff

ec
ts

fr
om

a
th
ir
d
re
m
in
de

r
Se

qu
is
t
et

al
.

(2
00

5)
R
C
T

Pr
im

ar
y
ca
re

ph
ys
ic
ia
ns

at
20

cl
in
ic

si
te
s
in

th
e
Bo

st
on

ar
ea

19
4
PC

Ps
ca
ri
ng

fo
r

45
49

di
ab

et
ic

pa
ti
en

ts

U
S

In
te
gr
at
ed

cl
in
ic
al

re
m
in
de

r
sy
st
em

in
th
e
EM

R
fo
r
pa

ti
en

ts
w
it
h
di
ab

et
es

to
ha

ve
an

an
nu

al
D
FE

C
om

pa
re
d
to

th
os
e
re
ce
iv
in
g
us
ua

l
ca
re
,p

at
ie
nt
s
un

de
r
th
e
ca
re

of
ph

ys
ic
ia
ns

w
it
h
re
m
in
de

r
m
es
sa
ge

s
ha

d
an

in
cr
ea
se

in
di
ab

et
es

ca
re

ba
se
d
on

a
co

m
po

si
te

ou
tc
om

e
of

5
en

dp
oi
nt
s
(O

R
1.
30

,
95

%
C
I
1.
01

,
1.
67

),
bu

t
th
er
e
w
as

no
in
cr
ea
se

in
D
FE

ra
te
s
(p

=
0.
23

);
ra
te
s
of

do
cu

m
en

te
d
D
FE

w
er
e
lo
w

in
bo

th
gr
ou

ps
,w

it
h
po

ss
ib
le

de
fi
ci
en

cy
in

do
cu

m
en

ta
ti
on

R
em

in
de

r
m
es
sa
ge

s
in

th
e
EM

R
pr
om

ot
e
gu

id
el
in
e
ad

he
re
nc

e
in

di
ab

et
es

ca
re
,b

ut
th
is

st
ud

y
di
d
no

t
fi
nd

an
in
cr
ea
se

in
ra
te
s
of

do
cu

m
en

te
d
D
FE

fo
r
di
ab

et
ic

pa
ti
en

ts
of

ph
ys
ic
ia
ns

in
th
e

re
m
in
de

r
co

nd
it
io
n

Be
ha

vi
or
al

co
ac
hi
ng

(p
re
se
nt

bi
as
)

W
ei
ss

et
al
.

(2
01

5)
R
C
T

A
fr
ic
an

A
m
er
ic
an

s
ag

e
65

an
d

ol
de

r
w
it
h
di
ab

et
es

w
ho

ha
ve

no
t

ha
d
a
di
la
te
d
ey

e
ex
am

in
th
e

pr
ec
ed

in
g
12

m
on

th
s,

re
cr
ui
te
d

fr
om

2
ur
ba

n
m
ed

ic
al

ce
nt
er
s
in

Ph
ila

de
lp
hi
a

20
6

U
S

Pa
rt
ic
ip
an

ts
w
er
e
as
si
gn

ed
ei
th
er

to
a

be
ha

vi
or
al

ac
ti
va

ti
on

co
nd

it
io
n,

in
w
hi
ch

ba
rr
ie
rs

to
ca
re

ar
e
ad

dr
es
se
d

an
d
go

al
se
tt
in
g
w
er
e
di
sc
us
se
d,

or
to

su
pp

or
ti
ve

th
er
ap

y
as

a
co

nt
ro
l

co
nd

it
io
n

M
or
e
pa

rt
ic
ip
an

ts
in

th
e
be

ha
vi
or
al

ac
ti
va

ti
on

fo
r
di
ab

et
ic

re
ti
no

pa
th
y

pr
ev

en
ti
on

gr
ou

p
(8
7.
9%

)
ob

ta
in
ed

a
D
FE

co
m
pa

re
d
w
it
h
th
os
e
in

th
e

su
pp

or
ti
ve

th
er
ap

y
gr
ou

p
(3
4.
1%

)
by

th
e
6-
m
on

th
fo
llo

w
-u
p
as
se
ss
m
en

t
(p

<
0.
00

1)

Be
ha

vi
or
al

ac
ti
va

ti
on

,
w
hi
ch

in
vo

lv
es

ed
uc

at
io
n,

re
fl
ec
ti
on

on
ba

rr
ie
rs

to
ca
re
,a

nd
go

al
se
tt
in
g,

si
gn

ifi
ca
nt
ly

im
pr
ov

ed
ra
te
s
of

D
FE

at
6
m
on

th
s

C
om

m
it
m
en

tc
on

tr
ac
ts

(p
re
se
nt

bi
as
)

A
le
o
et

al
.

(2
01

5)
R
C
T

A
du

lt
pa

ti
en

ts
w
it
h
di
ab

et
es

pr
es
en

ti
ng

to
an

ur
ba

n
ph

ar
m
ac
y

in
Ph

ila
de

lp
hi
a

50
0

U
S

Pa
rt
ic
ip
an

ts
w
er
e
sc
re
en

ed
w
it
h
a
no

n-
m
yd

ri
at
ic

fu
nd

us
ca
m
er
a
an

d
as
si
gn

ed
ei
th
er

to
a
co

m
m
it
m
en

t
co

nt
ra
ct

co
nd

it
io
n,

in
w
hi
ch

th
ey

ag
re
ed

to
re
vi
ew

re
su
lt
s
w
it
h
th
ei
r
PC

P
an

d
fo
llo

w
up

fo
r
ey

e
ca
re
,o

r
to

a
no

n-
co

nt
ra
ct

co
nt
ro
l
gr
ou

p

A
m
on

g
th
e
11

3
(2
2.
6%

)
pa

rt
ic
ip
an

ts
w
it
h
ab

no
rm

al
sc
re
en

in
g
re
su
lt
s,

th
er
e
w
as

no
si
gn

ifi
ca
nt

di
ff
er
en

ce
in

fo
llo

w
-u
p
ad

he
re
nc

e
be

tw
ee
n
th
e

co
nt
ra
ct

(3
8.
1%

)
an

d
no

n-
co

nt
ra
ct

gr
ou

p
(4
3.
9%

)
(p

=
0.
59

)

C
om

m
it
m
en

t
co

nt
ra
ct
s
fo
r
ad

he
re
nc

e
to

sc
re
en

in
g
fo
llo

w
up

w
er
e
no

t
fo
un

d
to

be
eff

ec
ti
ve

in
th
is

st
ud

y,
w
hi
ch

ha
s
se
ve

ra
l
lim

it
at
io
ns

Fi
na

nc
ia
l
in
ce
nt
iv
es

(p
re
se
nt

bi
as
)

Ju
da

h
et

al
.

(2
01

6)
St
ud

y
pr
ot
oc

ol
fo
r

an
R
C
T

Pa
ti
en

ts
ag

e
16

or
ol
de

r
w
it
h

di
ab

et
es

w
ho

ha
ve

be
en

in
vi
te
d
fo
r

an
nu

al
D
FE

s
bu

t
ha

ve
no

t
ha

d
on

e
in

th
e
pr
ec
ed

in
g
24

m
on

th
s

10
00

(p
la
nn

ed
)

U
K

Pa
rt
ic
ip
an

ts
w
ill

be
ra
nd

om
ly

as
si
gn

ed
to

re
ce
iv
e
on

e
of

th
re
e
in
vi
ta
ti
on

le
tt
er
s:
(1
)
fi
xe
d
in
ce
nt
iv
e
co

nd
it
io
n
fo
r

at
te
nd

in
g
D
FE

,(
2)

pr
ob

ab
ili
st
ic

in
ce
nt
iv
e
co

nd
it
io
n
w
it
h
en

tr
an

ce
to

a
lo
tt
er
y
fo
r
at
te
nd

in
g
D
FE

,(
3)

or
us
ua

l
ca
re

w
it
h
in
vi
ta
ti
on

on
ly

an
d
no

fi
na

nc
ia
l
in
ce
nt
iv
e

O
ng

oi
ng

Th
is
st
ud

y
w
ill

ex
pl
or
e
ho

w
fi
xe
d
an

d
pr
ob

ab
ili
st
ic

fi
na

nc
ia
l
in
ce
nt
iv
es

ca
n

pr
om

ot
e
fo
llo

w
up

am
on

g
di
ab

et
ic

pa
ti
en

ts
w
ho

ha
ve

no
t
ha

d
a
re
ce
nt

D
FE

Pe
rs
on

al
iz
at
io
n
eff

ec
ts

(s
el
f-
se
rv
in
g
bi
as
)

A
nd

er
so
n

et
al
.(
20

03
)

R
C
T

A
fr
ic
an

-A
m
er
ic
an

pa
ti
en

ts
w
it
h

di
ab

et
es

w
ho

at
te
nd

ed
a

co
m
m
un

it
y-
ba

se
d
re
ti
no

pa
th
y

sc
re
en

in
g
cl
in
ic

in
so
ut
he

as
te
rn

M
ic
hi
ga

n

13
2

U
S

Pa
rt
ic
ip
an

ts
w
er
e
ra
nd

om
ly

as
si
gn

ed
ei
th
er

to
a
pe

rs
on

al
iz
ed

fo
llo

w
-u
p

in
te
rv
en

ti
on

,
in

w
hi
ch

th
os
e
w
ho

di
d

no
t
m
ak

e
an

ap
po

in
tm

en
t
af
te
r
a

re
m
in
de

r
m
ai
lin

g
w
er
e
ca
lle

d
by

cl
in
ic

st
aff

to
sc
he

du
le

a
D
FE

,o
r
to

us
ua

lc
ar
e

w
it
h
th
e
re
m
in
de

r
m
ai
lin

g
al
on

e

Th
e
re
tu
rn

ra
te

fo
r
th
os
e
in

th
e

pe
rs
on

al
iz
ed

re
m
in
de

r
co

nd
it
io
n
w
as

si
gn

ifi
ca
nt
ly

hi
gh

er
th
an

th
at

fo
r

th
os
e
in

th
e
us
ua

l
ca
re

co
nd

it
io
n,

at
66

%
co

m
pa

re
d
to

35
%

(p
<

0.
00

1)

Pe
rs
on

al
iz
ed

re
m
in
de

r
ph

on
e
ca
lls

si
gn

ifi
ca
nt
ly

in
cr
ea
se
d
fo
llo

w
up

fo
r

D
FE

am
on

g
A
fr
ic
an

A
m
er
ic
an

s
w
it
h

di
ab

et
es

co
m
pa

re
d
to

re
m
in
de

r
le
tt
er

al
on

e

W
al
ke

r
et

al
.

(2
00

8)
R
C
T

A
du

lt
s
w
it
h
di
ab

et
es

w
it
ho

ut
a

D
FE

in
1
ye

ar
fr
om

3
he

al
th
ca
re

ce
nt
er
s
in

Br
on

x,
N
Y

59
8

U
S

A
ta
ilo

re
d
te
le
ph

on
e
in
te
rv
en

ti
on

to
pr
om

ot
e
re
ti
no

pa
th
y
sc
re
en

in
g
w
as

co
m
pa

re
d
to

a
st
an

da
rd

pr
in
t

in
te
rv
en

ti
on

ov
er

a
6-
m
on

th
pe

ri
od

Th
er
e
w
as

a
74

%
in
cr
ea
se

in
re
ti
no

pa
th
y
sc
re
en

in
g
in

th
e

te
le
ph

on
e
(3
3.
8%

)
ve

rs
us

pr
in
tg

ro
up

(1
8.
5%

)
(p

<
0.
00

05
)

Ta
ilo

re
d
ph

on
e
in
te
rv
en

ti
on

s
ha

ve
si
gn

ifi
ca
nt
ly

m
or
e
su
cc
es
s
at

re
cr
ui
ti
ng

di
ab

et
ic

pa
ti
en

ts
fo
r
D
FE

co
m
pa

re
d
to

pr
in
t

(c
on

tin
ue
d
on

ne
xt

pa
ge
)

A.M. Williams et al. Preventive Medicine 112 (2018) 76–87

77



Download English Version:

https://daneshyari.com/en/article/8693477

Download Persian Version:

https://daneshyari.com/article/8693477

Daneshyari.com

https://daneshyari.com/en/article/8693477
https://daneshyari.com/article/8693477
https://daneshyari.com

