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Aim: To synthesize information available in the literature on patients’ preferences and satisfaction with
osteoporosis treatment and their unmet needs on the treatment decision-making process. Materials &
methods: Systematic literature review consulting international database and grey literature of articles
published between January 1, 2009 and January 1, 2019. Results: Nineteen publications were reviewed,
79% of them focused on evaluating the importance that patients attached to the mode and frequency of
administration, adverse events and treatment efficacy. 21% of them provided information about treat-
ment satisfaction and 26% regarding unmet needs on treatment-decision making process. Conclusion:
Aligning treatment with patients’ preferences, promoting physician-patient communication and identi-
fying patients’ concerns with treatment may contribute to improve treatment satisfaction and adherence
and ultimately achieve the treatment goal.

First draft submitted: 1 October 2020; Accepted for publication: 12 March 2021; Published online:
21 April 2021

Keywords: decision-making • osteoporosis • preferences • systematic review • treatment

Osteoporosis is a systemic skeletal disorder characterized by low bone mass and microarchitectural deterioration
of bone tissue, with a subsequent increase in bone fragility and susceptibility to fracture [1]. Using the diagnostic
criteria of the World Health Organization [2], it was estimated that in the European Union in 2010, 22 million
women and 5.5 million men had osteoporosis [3]. Hip fracture is the most severe complication of osteoporosis,
and it is associated with a poorer health-related quality of life (HRQoL), higher morbidity and mortality, higher
economic cost and in most cases requires hospitalization [4]. Both non-pharmacological (promotion of physical
activity, adequate nutrition and cessation of tobacco, alcohol and caffeine consumption) and pharmacological
measures are key to reduce the risk of fracture.

Currently, there is a wide range of therapeutic options for osteoporosis; however, treatment adherence is subop-
timal, being adherent to treatment less than 70%, as measured by the proportion of days covered (PDC) [5]. The
therapeutic algorithm varies depending on the patient’s risk of fracture, the objective of prevention (primary or
secondary), the contraindications of each drug, possible adverse effects (AEs) [3,6,7] and, potentially, the patient’s
preferences.

The clinical relationship is evolving toward patient-centered medicine aimed at improving the health outcomes
of individual patients, taking into account their preferences, objectives and values, as well as the financial resources
available [8]. This model of care encourages physicians and patients to work together to achieve the best possible
clinical results [9]. Unlike the traditional biomedical model, patient-centered medicine promotes the participation
of patients in clinical decision-making, the personalization of treatment and incorporates patients’ preferences in
the choice of treatment, intending to improve healthcare outcomes [9].
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Since patient preference and satisfaction are important determinants of adherence to therapies for chronic
conditions such as osteoporosis, consider patient preference individually when prescribing treatment for osteoporosis
is crucial to ensure that long term disease management is effective [10].

Shared physician–patient decision-making in osteoporosis improves three areas: cognitive (improves knowledge
and self-perception of the risk of fractures), behavioral (increases compliance and persistence with treatment) and
affective (reduces anxiety and conflict in decision-making and increases satisfaction) [11]. Therefore, patients’ health
outcomes are expected to improve due to their greater involvement in their care. In osteoporosis, where there are
many therapeutic options, the patient’s participation in decision-making is particularly relevant [9]. Patients’ and
professionals’ perceptions of the disease and treatment do not necessarily coincide [12]. Thus, it is increasingly
important to consider patients’ perspectives and preferences concerning these matters.

Previous review focus on patients’ preferences showed variations in the preferences of patients, suggesting the
importance to consider individual preference in decision-making to improve osteoporosis care [13]. Therefore, a
greater understanding of how patients with osteoporosis establish their preferences for treatments and perceive their
participation in decision-making may contribute to optimizing the development of future therapies, as well as more
patient-centered decision-making. This review aims to answer these three questions: ’What are the most valued
characteristics of the treatment of osteoporosis from patients’ perspective?’; ’What is their degree of satisfaction with
treatment?’ and ’What are their unmet needs regarding treatment decision-making?’ For this purpose, we review
and synthesize the information available in clinical trials, observational studies and systematic reviews published in
the last 10 years.

Methods
A systematic review of the literature was carried out following the PRISMA recommendations (Preferred Reporting
Items for Systematic Reviews and Meta-Analyzes) [14]. The international Medline/Pubmed and Cochrane Library
databases were searched. Additionally, a broad search in the grey literature (Google/Google academic) and the
review of the bibliographic citations of the key articles selected complimented the systematic search. Depending on
the nature of the database consulted, MeSH (Medical Subject Headings) and free-text terms were used, combined
with Boolean operators (Table 1).

The review period was restricted to articles published between January 1, 2009, and January 1, 2019 (search
closing date). A period of 10 years has been considered long enough to cover all the therapeutic alternatives available
today. The retrieved publications were peer-reviewed and evaluated as appropriate if they focus on the objective of
the review.

After duplicates removal, two researchers independently screened each of the identified publications at two
levels. level 1 screening entailed a broad screen based on items title and/or abstract, as available. The full text of
all publications selected on level 1 were reviewed for level 2 applying eligibility criteria. Any discrepancies between
reviewers were resolved through consensus and, if necessary, by consulting a third reviewer.

Publications that meet these inclusion criteria were included in the review: 1) clinical trials, observational studies
and systematic reviews evaluating a) the preferences of patients with osteoporosis regarding treatment characteristics,
b) the relevant aspects in the shared decision-making of patients with osteoporosis and c) their satisfaction with the
treatment received, 2) conducted in Europe or North America and, 3) published in English or Spanish between
January 1, 2009, and January 1, 2019. Conversely, articles in the form of comments, letters to the editor or editorials,
narrative reviews and original studies included in systematic reviews selected in the review, were excluded.

Table 2 shows the inclusion criteria following the PICOS (population, intervention, comparator, outcomes and
study design) definition.

Selected publications were categorized according to its scope in: ‘Patient preferences for osteoporosis treatments’,
‘Treatment satisfaction’ and ‘Treatment decision-making.’

Two independent reviewers extracted data from selected publications. Discrepancies will be resolved by consensus
or by involving a third team member. A standardized data extraction form and data extraction guidelines were
developed before data extraction begins. Data regarding author, year of publications and country, study design
and methodology, study objective, study population, treatment characteristics evaluated and the main result was
extracted.

Due to the different nature of the publications selected and study design, to assess the quality of the study and
provide the level of evidence for each publication the criteria of the Oxford Center for Evidence-Based Medicine [15]

were followed.
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Table 1. Search terms and strategies.
N◦ Terms related to osteoporosis

#1 ‘osteoporosis’

#2 ‘osteoporosis’[Mesh]

Terms related to treatment

#3 ‘treatment’

#4 ‘therapy’

#5 ‘therapeutics’

#6 ‘management’

#7 ‘drug therapy’

#8 ‘medication’

Terms related to the type of study

#9 ‘attribute identification’

#10 ‘clinical decision making’

#11 ‘conjoint analysis’

#12 ‘DCE’

#13 ‘decision aid’

#14 ‘decision coaching’

#15 ‘decisional conflict’

#16 ‘decision making’

#17 ‘decision support techniques’

#18 ‘discrete choice’

#19 ‘discrete choice experiment’

#20 ‘health care preferences’

#21 ‘patient centered’

#22 ‘patient centered care’

#23 ‘patient involvement’

#24 ‘patient participation’

#25 ‘patient satisfaction’[Mesh]

#26 ‘patient satisfaction’

#27 ‘preference’

#28 ‘risk-benefit’

#29 ‘risk preferences’

#30 ‘shared decision making’

#31 ‘trade-off’

#32 ‘willingness to accept’

#33 ‘willingness to pay’

#34 ‘WTP’

(‘Osteoporosis’[Mesh] OR ‘osteoporosis’) AND (‘Treatment’ OR ‘therapy’ OR ‘therapeutics’ OR ‘management’ OR ‘drug therapy’ OR ‘medication’) AND
(‘patient centered’ OR ‘patient centered care’ OR ‘patient involvement’ OR ‘patient participation’ OR ‘shared decision making’ OR ‘Patient satisfac-
tion’[Mesh] OR ‘Patient satisfaction’ OR ‘conjoint analysis’ OR ‘DCE’ OR ‘discrete choice’ OR ‘discrete choice experiment’ OR ‘attribute identification’ OR
‘decision aid’ OR ‘decisional conflict’ OR ‘preference’ OR ‘risk preferences’ OR ‘health care preferences’ OR ‘trade-off’ OR ‘risk-benefit’ OR ‘willingness
to pay’ OR ‘WTP’ OR ‘willingness to accept’ OR ‘decision making’ OR ‘clinical decision making’ OR ‘decision coaching’ OR ‘decision support’).
DTE: Discrete choice experiment; WTP: Willingness to pay.

Table 2. Eligibility criteria defined by PICOS.
Inclusion criteria

Population Patients with osteoporosis

Intervention Treatments for osteoporosis. All treatments are included.

Comparator –

Outcomes Patients’ preferences and satisfaction with osteoporosis treatment
Unmet needs the treatment decision-making process

Study design Clinical trials, observational studies and systematic reviews.

PICOS: Population, intervention, comparator, outcomes and study design.
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Records after duplicates removed
n = 633

Records identified through
database searching

n = 710

Records excluded by title
and abstract:

n = 588

Full text articles assessed for
eligibility:

n = 45

Studies included:
n = 19

Full-text articles excluded
(n = 26):

Not relevant: 17
Format: 4
Narrative review: 3
Original article included in
systematic review: 1

Country not included: 1
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Figure 1. PRISMA flow diagram.

Results
A total of 710 potentially relevant titles were identified in the databases (Figure 1). After debugging, 77 duplicates
and 588 articles were eliminated by title and abstract as they were not relevant to the purpose of the review, and 45
publications were considered for full-text reading. After thoroughly reading and applying the inclusion/exclusion
criteria, 26 publications were excluded. Finally, a total of 19 publications were selected as they referred to preferences
for osteoporosis treatments, relevant aspects in decision-making and satisfaction with treatment (Table 3). The
reasons for exclusion are shown in the Supplementary Material.

Characteristics of reviewed publications
Of the 19 selected publications, 14 (73.7%) corresponded to observational studies, four (21%) were clinical trials
and one (5.3%) was a systematic review.

By geographical region, 11 (57.9%) of the publications were studies carried out in Europe, six (31.6%) in North
America and two (10.5%) were works carried out internationally.

As regards the articles’ level of evidence (LE), 12 (63.2%) had an LE of 5, three (15.8%) an LE of 4, three
(15.8%) an LE of 3 and one (5.2%) an LE of 1.

What are the most valued characteristics of the treatment of osteoporosis from the patients’
perspective?
Most of the articles reviewed (79%, n = 15) assessed patients’ preferences regarding the characteristics of the
treatments and explored, which were the most valued characteristics from patients’ perspective. Of these, four used
a discrete choice experiment (DCE) to establish preferences.

632 J. Comp. Eff. Res. (2021) 10(8) future science group



Preferences, satisfaction & decision-making processes in osteoporosis treatment: a systematic review of the literature Systematic Review
Ta

b
le

3.
M

ai
n

ch
ar

ac
te

ri
st

ic
s

o
f

re
vi

ew
ed

st
u

d
ie

s.
A

u
th

o
r,

ye
ar

(c
o

u
n

tr
y)
/

le
ve

lo
f

ev
id

en
ce

St
u

d
y

d
es

ig
n
/

m
et

h
o

d
o

lo
g

y
Sc

o
p

e
O

b
je

ct
iv

e
o

f
th

e
st

u
d

y
St

u
d

y
p

o
p

u
la

ti
o

n
M

ai
n

re
su

lt
s

R
ef

.

1
Fo

b
el

o
Lo

za
n

o
et

al
.,

20
19

(M
u

lt
ic

o
u

n
tr

y)
/
1

Sy
st

em
at

ic
re

vi
ew

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

To
as

se
ss

co
m

p
lia

n
ce

,a
s

w
el

la
s

p
at

ie
n

t
p

re
fe

re
n

ce
s

an
d

sa
ti

sf
ac

ti
o

n
w

it
h

o
n

ce
-y

ea
rl

y
in

tr
av

en
o

u
s

zo
le

d
ro

n
ic

ac
id

tr
ea

tm
en

t
ve

rs
u

s
an

o
th

er
b

is
p

h
o

sp
h

o
n

at
e

6
R

C
Ts

2
o

b
se

rv
at

io
n

al
st

u
d

ie
s

A
d

u
lt

s
o

ve
r

18
w

it
h

o
st

eo
p

o
ro

si
s

o
r

at
h

ig
h

ri
sk

o
f

lo
w

b
o

n
e

d
en

si
ty

d
u

e
to

ch
ro

n
ic

u
se

o
f

g
lu

co
co

rt
ic

o
id

s

B
es

id
es

th
er

e
is

lim
it

ed
ev

id
en

ce
av

ai
la

b
le

co
m

p
ar

in
g

n
ew

er
o

st
eo

p
o

ro
si

s
th

er
ap

ie
s,

th
e

re
vi

ew
h

ig
h

lig
h

ts
th

e
h

ig
h

p
o

te
n

ti
al

o
f

an
n

u
al

o
st

eo
p

o
ro

si
s

re
g

im
en

fo
r

im
p

ro
vi

n
g

p
at

ie
n

t
ad

h
er

en
ce

.
M

o
st

st
u

d
ie

s
in

cl
u

d
ed

in
th

e
re

vi
ew

p
o

in
te

d
th

at
a

si
n

g
le

an
n

u
al

in
je

ct
io

n
is

p
re

fe
rr

ed
w

it
h

re
sp

ec
t

to
o

th
er

re
g

im
en

s
o

f
tr

ea
tm

en
t.

Pa
ti

en
ts

ap
p

ea
r

to
p

re
fe

r
le

ss
fr

eq
u

en
t

d
o

si
n

g
if

ag
en

ts
ar

e
p

er
ce

iv
ed

to
b

e
o

f
eq

u
iv

al
en

t
b

en
efi

t
as

th
is

is
le

ss
d

is
ru

p
ti

ve
to

th
ei

r
lif

es
ty

le
.

[1
6]

2
Ja

ko
b

se
n

et
al

.,
20

18
(D

en
m

ar
k)

/
5

Q
u

al
it

at
iv

e
p

h
en

o
m

en
o

lo
g

ic
al

st
u

d
y/

in
te

rv
ie

w
s

Tr
ea

tm
en

t
d

ec
is

io
n

-m
ak

in
g

To
u

n
d

er
st

an
d

h
o

w
p

at
ie

n
ts

ex
p

er
ie

n
ce

th
e

d
ia

g
n

o
si

s
o

f
O

P
an

d
d

es
cr

ib
e

an
d

id
en

ti
fy

th
ei

r
n

ee
d

s
to

p
ro

m
o

te
o

p
ti

m
al

m
an

ag
em

en
t

o
f

o
st

eo
p

o
ro

si
s

b
y

th
e

h
ea

lt
h

se
rv

ic
es

17
w

o
m

en
(5

2–
65

ye
ar

s)
w

it
h

D
X

A
T-

sc
o

re
�

-2
.5

,w
it

h
o

u
t

p
re

vi
o

u
s

fr
ac

tu
re

s,
w

it
h

at
le

as
t

o
n

e
o

f
th

e
kn

o
w

n
ri

sk
fa

ct
o

rs
fo

r
o

st
eo

p
o

ro
si

s

In
g

en
er

al
,m

o
st

p
at

ie
n

ts
p

er
ce

iv
ed

th
at

d
u

ri
n

g
th

e
d

ia
g

n
o

st
ic

vi
si

t
th

ey
w

er
e

n
o

t
p

re
p

ar
ed

to
as

su
m

e
an

d
u

n
d

er
st

an
d

th
e

d
is

ea
se

,s
in

ce
tr

ea
tm

en
t

is
p

re
sc

ri
b

ed
at

th
e

sa
m

e
ti

m
e

as
d

ia
g

n
o

si
s

is
m

ad
e.

Th
ey

w
o

u
ld

lik
e

to
h

av
e

h
ad

m
o

re
in

fo
rm

at
io

n
ab

o
u

t
th

e
d

is
ea

se
an

d
tr

ea
tm

en
t

o
p

ti
o

n
s

b
ef

o
re

m
ak

in
g

th
e

d
ec

is
io

n
ab

o
u

t
th

e
m

ed
ic

at
io

n
to

ta
ke

,s
o

th
ey

co
u

ld
as

k
in

fo
rm

ed
q

u
es

ti
o

n
s

an
d

p
ar

ti
ci

p
at

e
in

sh
ar

ed
d

ec
is

io
n

-m
ak

in
g

.

[3
2]

3
Je

n
se

n
et

al
.,

20
18

a
(D

en
m

ar
k)

/
5

Q
u

al
it

at
iv

e
st

u
d

y
o

f
g

ro
u

p
ed

u
ca

ti
o

n
an

d
in

d
iv

id
u

al
in

te
rv

ie
w

s

Tr
ea

tm
en

t
d

ec
is

io
n

-m
ak

in
g

To
in

ve
st

ig
at

e
th

e
im

p
ac

t
o

f
a

m
u

lt
id

is
ci

p
lin

ar
y

ed
u

ca
ti

o
n

p
ro

g
ra

m
in

g
ro

u
p

se
ss

io
n

s
fo

r
p

at
ie

n
ts

w
it

h
an

d
w

it
h

o
u

t
fr

ac
tu

re
s,

in
d

ec
is

io
n

-m
ak

in
g

re
la

te
d

to
tr

ea
tm

en
t

o
p

ti
o

n
s

an
d

lif
es

ty
le

17
p

at
ie

n
ts

(1
4

w
o

m
en

an
d

3
m

en
)

A
tt

en
d

in
g

an
ed

u
ca

ti
o

n
al

g
ro

u
p

h
ad

a
p

o
si

ti
ve

im
p

ac
t

o
n

p
at

ie
n

t
d

ec
is

io
n

-m
ak

in
g

b
y

im
p

ro
vi

n
g

p
at

ie
n

t’
s

in
fo

rm
at

io
n

ab
o

u
t

d
ia

g
n

o
si

s
an

d
p

re
ve

n
ti

o
n

,e
xe

rc
is

e,
ac

ti
vi

ti
es

o
f

d
ai

ly
liv

in
g

,d
ie

t
an

d
m

ed
ic

at
io

n
.T

h
is

g
re

at
er

in
fo

rm
at

io
n

co
n

tr
ib

u
te

s
to

th
e

p
at

ie
n

t’
s

p
ar

ti
ci

p
at

io
n

in
d

ec
is

io
n

-m
ak

in
g

o
n

n
ew

w
ay

s
o

f
m

an
ag

in
g

o
st

eo
p

o
ro

si
s

an
d

o
n

h
o

w
to

im
p

le
m

en
t

a
lif

es
ty

le
th

at
g

u
ar

an
te

es
b

o
n

e
h

ea
lt

h
.

[3
1]

4
H

ili
g

sm
an

n
et

al
.,

20
17

(B
el

g
iu

m
,

Fr
an

ce
,I

re
la

n
d

,
N

et
h

er
la

n
d

s,
Sp

ai
n

,
Sw

it
ze

rl
an

d
an

d
U

n
it

ed
K

in
g

d
o

m
)/

5

C
ro

ss
-s

ec
ti

o
n

al
o

b
se

rv
at

io
n

al
/

D
C

E
Pa

ti
en

t
p

re
fe

re
n

ce
s

fo
r

o
st

eo
p

o
ro

si
s

tr
ea

tm
en

ts
Es

ti
m

at
e

an
d

co
m

p
ar

e
th

e
p

re
fe

re
n

ce
s

o
f

p
at

ie
n

ts
w

it
h

o
st

eo
p

o
ro

si
s

b
y

th
e

at
tr

ib
u

te
s

o
f

th
e

tr
ea

tm
en

ts
in

8
Eu

ro
p

ea
n

co
u

n
tr

ie
s

1,
12

4
p

at
ie

n
ts

,w
it

h
a

sa
m

p
le

o
f

b
et

w
ee

n
98

an
d

25
7

p
at

ie
n

ts
p

er
co

u
n

tr
y.

–
W

o
m

en
:8

5.
3%

;
–

M
ea

n
ag

e:
65

ye
ar

s
–

D
ia

g
n

o
si

s
o

f
o

st
eo

p
o

ro
si

s:
73

.9
%

–
Pr

ev
io

u
s

fr
ac

tu
re

:5
2.

1%
;

–
In

tr
ea

tm
en

t
fo

r
o

st
eo

p
o

ro
si

s:
55

.4
%

Pa
ti

en
ts

p
re

fe
rr

ed
m

o
re

ef
fe

ct
iv

e
an

d
le

ss
co

st
ly

tr
ea

tm
en

t
(i

n
th

e
th

re
e

co
u

n
tr

ie
s

w
h

er
e

th
e

co
st

at
tr

ib
u

te
w

as
p

ar
t

o
f

th
e

st
u

d
y)

.I
n

al
lc

o
u

n
tr

ie
s,

th
ey

p
re

fe
rr

ed
su

b
cu

ta
n

eo
u

s
in

je
ct

io
n

ev
er

y
6

m
o

n
th

s
to

w
ee

kl
y

o
ra

lt
ab

le
ts

.
In

m
o

st
co

u
n

tr
ie

s,
th

ey
al

so
p

re
fe

rr
ed

m
o

n
th

ly
o

ra
lt

ab
le

ts
an

d
an

n
u

al
in

tr
av

en
o

u
s

in
je

ct
io

n
s

o
ve

r
w

ee
kl

y
o

ra
lt

ab
le

ts
.I

n
al

lc
o

u
n

tr
ie

s
ex

ce
p

t
Sp

ai
n

,p
at

ie
n

ts
p

la
ce

d
m

o
re

im
p

o
rt

an
ce

o
n

G
I

d
is

o
rd

er
s

th
an

o
n

sk
in

re
ac

ti
o

n
s

o
r

fl
u

-l
ik

e
sy

m
p

to
m

s.
Th

er
e

w
er

e
st

at
is

ti
ca

lly
si

g
n

ifi
ca

n
t

d
if

fe
re

n
ce

s
in

p
at

ie
n

ts
’p

re
fe

re
n

ce
s

fo
r

an
ti

-o
st

eo
p

o
ro

si
s

m
ed

ic
at

io
n

s
b

et
w

ee
n

co
u

n
tr

ie
s,

es
p

ec
ia

lly
fo

r
th

e
m

o
d

e
o

f
ad

m
in

is
tr

at
io

n
.

[1
8]

5
O

ra
le

t
al

.,
20

15
(T

u
rk

ey
an

d
Po

la
n

d
)/

3

Lo
n

g
it

u
d

in
al

cr
o

ss
o

ve
r

R
C

T
Pa

ti
en

t
p

re
fe

re
n

ce
s

fo
r

o
st

eo
p

o
ro

si
s

tr
ea

tm
en

ts
Ex

am
in

e
co

m
p

lia
n

ce
,p

er
si

st
en

ce
an

d
p

re
fe

re
n

ce
s

in
O

P
p

at
ie

n
ts

re
ce

iv
in

g
ri

se
d

ro
n

at
e

d
ai

ly
,w

it
h

a
fi

xe
d

d
o

se
o

f
th

re
e

d
if

fe
re

n
t

ti
m

e
re

g
im

en
s

(A
:b

ef
o

re
b

re
ak

fa
st

;B
:b

et
w

ee
n

m
ea

ls
;C

:
b

ef
o

re
b

ed
)

o
r

w
it

h
a

fl
ex

ib
le

d
o

sa
g

e

44
8

p
at

ie
n

ts
w

it
h

p
o

st
m

en
o

p
au

sa
lO

P
en

ro
lle

d
in

10
ce

n
te

rs
in

Tu
rk

ey
an

d
9

ce
n

te
rs

in
Po

la
n

d
(b

as
el

in
e

so
ci

o
d

em
o

g
ra

p
h

ic
ch

ar
ac

te
ri

st
ic

s
o

f
p

at
ie

n
ts

ar
e

n
o

t
d

es
cr

ib
ed

)

A
p

ar
t

fr
o

m
a

si
g

n
ifi

ca
n

tl
y

h
ig

h
er

ra
te

in
p

er
si

st
en

ce
n

o
te

d
in

p
at

ie
n

ts
u

n
d

er
th

e
fl

ex
ib

le
re

g
im

en
,fl

ex
ib

le
an

d
fi

xe
d

d
o

si
n

g
o

f
d

ai
ly

ri
se

d
ro

n
at

e
th

er
ap

y,
si

m
ila

r
fi

n
d

in
g

s
w

er
e

o
b

se
rv

ed
in

p
o

st
m

en
o

p
au

sa
lo

st
eo

p
o

ro
ti

c
w

o
m

en
in

te
rm

s
o

f
co

m
p

lia
n

ce
,r

es
p

o
n

d
er

an
d

p
at

ie
n

t
p

re
fe

re
n

ce
ra

te
s

as
w

el
la

s
ef

fi
ca

cy
o

n
re

d
u

ct
io

n
in

B
TM

s.

[2
4]

BM
D

:B
on

e
m

in
er

al
de

ns
ity

;D
C

E:
D

is
cr

et
e

ch
oi

ce
ex

pe
rim

en
t;

G
I:

G
as

tr
oi

nt
es

tin
al

;O
P:

O
st

eo
po

ro
si

s;
RC

T:
Ra

nd
om

iz
ed

cl
in

ic
al

tr
ia

l;
SD

:S
ta

nd
ar

d
de

vi
at

io
n.

future science group www.futuremedicine.com 633



Systematic Review Canals-Ruiz, Comellas & Lizán

Ta
b

le
3.

M
ai

n
ch

ar
ac

te
ri

st
ic

s
o

f
re

vi
ew

ed
st

u
d

ie
s

(c
o

n
t.

).
A

u
th

o
r,

ye
ar

(c
o

u
n

tr
y)
/

le
ve

lo
f

ev
id

en
ce

St
u

d
y

d
es

ig
n
/

m
et

h
o

d
o

lo
g

y
Sc

o
p

e
O

b
je

ct
iv

e
o

f
th

e
st

u
d

y
St

u
d

y
p

o
p

u
la

ti
o

n
M

ai
n

re
su

lt
s

R
ef

.

6
N

eu
n

er
et

al
.,

20
14

(U
SA

)/
5

C
ro

ss
-s

ec
ti

o
n

al
o

b
se

rv
at

io
n

al
/
su

rv
ey

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

To
st

u
d

y
th

e
p

er
ce

p
ti

o
n

s
o

f
p

at
ie

n
ts

o
n

th
e

th
re

sh
o

ld
s

o
f

fr
ac

tu
re

ri
sk

at
10

ye
ar

s
an

d
ad

ve
rs

e
ef

fe
ct

s
o

f
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
t

24
1

w
o

m
en

w
er

e
in

cl
u

d
ed

in
th

e
st

u
d

y:
–

A
ve

ra
g

e
ag

e:
69

.4
ye

ar
s

–
R

ac
e:

94
.4

%
w

h
it

e
–

D
ia

g
n

o
si

s:
o

st
eo

p
o

ro
si

s
(2

7%
),

o
st

eo
p

en
ia

(3
1%

),
n

o
rm

al
B

M
D

(4
2%

);
–

H
is

to
ry

o
f

fr
ac

tu
re

s
af

te
r

40
ye

ar
s:

34
%

(s
o

m
e)

3%
(h

ip
)

Th
e

p
ro

b
ab

ili
ty

o
f

ac
ce

p
ti

n
g

tr
ea

tm
en

t
w

as
re

la
te

d
to

p
at

ie
n

ts
’i

n
cr

ea
se

d
ri

sk
o

f
fr

ac
tu

re
,w

it
h

a
re

ad
in

es
s

to
ac

ce
p

t
tr

ea
tm

en
t

(�
50

%
o

f
p

at
ie

n
ts

)
w

h
en

th
e

10
-y

ea
r

ri
sk

o
f

fr
ac

tu
re

w
as

�
15

%
.A

fa
m

ily
h

is
to

ry
o

f
o

st
eo

p
o

ro
si

s
w

as
al

so
as

so
ci

at
ed

w
it

h
an

in
cr

ea
se

d
lik

el
ih

o
o

d
o

f
tr

ea
tm

en
t

ac
ce

p
ta

n
ce

.
Th

e
ef

fe
ct

iv
en

es
s

o
f

tr
ea

tm
en

t
an

d
ad

ve
rs

e
ef

fe
ct

s
w

er
e

co
n

si
d

er
ed

b
y

m
o

st
p

ar
ti

ci
p

an
ts

to
b

e
im

p
o

rt
an

t
o

r
ve

ry
im

p
o

rt
an

t
fa

ct
o

rs
in

d
ec

is
io

n
-m

ak
in

g
.T

h
e

ad
ve

rs
e

ef
fe

ct
s

co
n

si
d

er
ed

im
p

o
rt

an
t/

ve
ry

im
p

o
rt

an
t

w
er

e:
at

ri
al

fi
b

ri
lla

ti
o

n
(6

2%
),

o
st

eo
n

ec
ro

si
s

o
f

th
e

ja
w

(5
3%

)
an

d
G

I
sy

m
p

to
m

s
(5

0%
).

[2
5]

7
K

en
d

le
r

et
al

.,
20

14
(C

an
ad

a)
/
3

C
ro

ss
ed

an
d

o
p

en
R

C
T

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

To
as

se
ss

p
at

ie
n

ts
’p

er
ce

p
ti

o
n

s
o

f
su

b
cu

ta
n

eo
u

s
ad

m
in

is
tr

at
io

n
o

f
d

en
o

su
m

ab
o

r
o

ra
la

le
n

d
ro

n
at

e
an

d
h

o
w

th
es

e
p

er
ce

p
ti

o
n

s
in

fl
u

en
ce

ad
h

er
en

ce

25
0

p
o

st
m

en
o

p
au

sa
lw

o
m

en
w

it
h

,o
r

at
ri

sk
o

f
su

ff
er

in
g

fr
o

m
o

st
eo

p
o

ro
si

s,
w

er
e

in
cl

u
d

ed
in

th
e

st
u

d
y

(t
h

e
so

ci
o

d
em

o
g

ra
p

h
ic

an
d

cl
in

ic
al

ch
ar

ac
te

ri
st

ic
s

o
f

th
e

sa
m

p
le

ar
e

n
o

t
d

et
ai

le
d

in
th

e
ar

ti
cl

e)

Pa
rt

ic
ip

an
ts

p
re

fe
rr

ed
d

en
o

su
m

ab
to

al
en

d
ro

n
at

e
w

h
ile

o
n

tr
ea

tm
en

t
an

d
h

ad
m

o
re

p
o

si
ti

ve
p

er
ce

p
ti

o
n

s
o

f
d

en
o

su
m

ab
th

an
al

en
d

ro
n

at
e.

[2
3]

8
H

ili
g

sm
an

n
et

al
.,

20
14

(N
et

h
er

la
n

d
s)

/
5

C
ro

ss
-s

ec
ti

o
n

al
o

b
se

rv
at

io
n

al
/
D

C
E

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

A
ss

es
s

th
e

p
re

fe
re

n
ce

s
o

f
p

at
ie

n
ts

w
it

h
o

r
at

ri
sk

o
f

o
st

eo
p

o
ro

si
s

d
u

e
to

tr
ea

tm
en

t
at

tr
ib

u
te

s
an

d
fi

n
d

o
u

t
h

o
w

p
at

ie
n

ts
m

ak
e

co
n

ce
ss

io
n

s
b

et
w

ee
n

at
tr

ib
u

te
s

25
7

p
at

ie
n

ts
:

–
A

ve
ra

g
e

ag
e:

67
.1

ye
ar

s
–

W
o

m
en

:8
3.

3%
;

–
D

ia
g

n
o

si
s

o
f

o
st

eo
p

o
ro

si
s:

89
.8

%
;

–
Pr

o
b

ab
ili

ty
o

f
m

aj
o

r
o

st
eo

p
o

ro
ti

c
fr

ac
tu

re
,m

ea
n

:
14

.3
%

–
Y

ea
rs

w
it

h
o

st
eo

p
o

ro
si

s,
av

er
ag

e:
8.

9
–

Pa
ti

en
ts

w
it

h
tr

ea
tm

en
t.

o
st

eo
p

o
ro

ti
c:

69
.8

%
O

ra
l:

72
.2

%
;

Su
b

cu
ta

n
eo

u
s:

15
.4

%
;

In
tr

av
en

o
u

s:
12

.4
%

Pa
ti

en
ts

p
re

fe
rr

ed
ef

fe
ct

iv
e

(1
%

ri
sk

re
d

u
ct

io
n

)
an

d
lo

w
-c

o
st

tr
ea

tm
en

ts
(€

1.
00

p
er

m
o

n
th

)
(p

�
0.

00
1)

.T
h

ey
p

re
fe

rr
ed

o
ra

lo
r

su
b

cu
ta

n
eo

u
s

tr
ea

tm
en

ts
ev

er
y

6
m

o
n

th
s

(p
�

0.
00

1)
to

w
ee

kl
y

o
ra

lt
re

at
m

en
ts

.N
o

si
g

n
ifi

ca
n

t
d

if
fe

re
n

ce
s

w
er

e
o

b
se

rv
ed

b
et

w
ee

n
w

ee
kl

y
o

ra
la

n
d

su
b

cu
ta

n
eo

u
s

tr
ea

tm
en

ts
ev

er
y

3
m

o
n

th
s

(p
=

0.
21

)
o

r
in

tr
av

en
o

u
s

o
r

o
ra

lt
re

at
m

en
ts

ev
er

y
12

m
o

n
th

s
(p

=
0.

17
).

Th
e

le
as

t
p

re
fe

rr
ed

w
er

e
in

tr
av

en
o

u
s

ev
er

y
3

m
o

n
th

s
(p

=
0.

05
).

R
eg

ar
d

in
g

ad
ve

rs
e

ef
fe

ct
s,

th
ey

p
re

fe
rr

ed
to

h
av

e
fl

u
-l

ik
e

sy
m

p
to

m
s

o
r

sk
in

re
ac

ti
o

n
s

(p
�

0.
00

1)
ra

th
er

th
an

G
I

sy
m

p
to

m
s

In
th

e
w

ill
in

g
n

es
s

to
p

ay
an

al
ys

is
,p

at
ie

n
ts

w
er

e
w

ill
in

g
to

p
ay

€3
.7

3/
m

o
n

th
,t

o
re

d
u

ce
th

e
ri

sk
o

f
fr

ac
tu

re
b

y
1%

,€
19

.5
3/

m
o

n
th

to
ch

an
g

e
m

o
n

th
ly

o
ra

lt
re

at
m

en
t

to
su

b
cu

ta
n

eo
u

s
ev

er
y

6
m

o
n

th
s

an
d

€2
5.

20
/
m

o
n

th
to

h
av

in
g

fl
u

-l
ik

e
sy

m
p

to
m

s
ra

th
er

th
an

G
Is

id
e

ef
fe

ct
s.

[1
7]

9
Si

lv
er

m
an

et
al

.,
20

13
(U

SA
)/

5
C

ro
ss

-s
ec

ti
o

n
al

o
b

se
rv

at
io

n
al

/
jo

in
t

an
al

ys
is

(M
ax

D
if

f)

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

To
st

u
d

y
th

e
p

re
fe

re
n

ce
s

o
f

p
o

st
m

en
o

p
au

sa
lw

o
m

en
at

ri
sk

o
f

o
st

eo
p

o
ro

ti
c

fr
ac

tu
re

in
4

d
if

fe
re

n
t

et
h

n
ic

g
ro

u
p

s
in

th
e

U
n

it
ed

St
at

es

36
5

w
o

m
en

(1
00

C
au

ca
si

an
,1

00
A

fr
ic

an
A

m
er

ic
an

,8
5

H
is

p
an

ic
A

m
er

ic
an

,8
2

A
si

an
)

–
A

ve
ra

g
e

ag
e:

76
.7

,7
9.

7,
75

.2
,

74
.7

ye
ar

s,
(r

es
p

ec
ti

ve
ly

)
–

Pr
ev

io
u

s
fr

ac
tu

re
ac

co
rd

in
g

to
FR

A
X

:4
5%

,2
8.

7%
,3

1.
7%

an
d

18
.5

%
(r

es
p

ec
ti

ve
ly

)
–

A
ve

ra
g

e
ri

sk
o

f
fr

ac
tu

re
at

10
ye

ar
s:

26
.7

%
,2

5.
2%

,2
4.

4%
,

24
.1

%
(r

es
p

ec
ti

ve
ly

)

A
ll

p
ar

ti
ci

p
an

ts
in

d
ic

at
ed

ef
fi

ca
cy

an
d

sa
fe

ty
as

th
e

m
o

st
im

p
o

rt
an

t
at

tr
ib

u
te

s,
h

o
w

ev
er

d
if

fe
re

n
ce

s
b

et
w

ee
n

g
ro

u
p

s
o

f
et

h
n

ic
g

ro
u

p
s

w
er

e
o

b
se

rv
ed

.W
h

ile
C

au
ca

si
an

s
an

d
A

fr
ic

an
A

m
er

ic
an

s
va

lu
ed

sa
fe

ty
m

o
re

th
an

ef
fi

ca
cy

,A
si

an
an

d
H

is
p

an
ic

w
o

m
en

va
lu

ed
ef

fi
ca

cy
m

o
re

th
an

sa
fe

ty
.

C
la

ss
ifi

ca
ti

o
n

M
ax

D
if

f.
W

it
h

in
sa

fe
ty

,t
h

e
lo

n
g

-t
er

m
sa

fe
ty

o
f

th
e

tr
ea

tm
en

ts
h

ad
m

o
re

w
ei

g
h

t
th

an
th

e
sh

o
rt

-t
er

m
sa

fe
ty

,h
ig

h
lig

h
ti

n
g

th
ei

r
co

n
ce

rn
w

it
h

ce
rt

ai
n

ef
fe

ct
s.

lo
n

g
-t

er
m

ad
ve

rs
e

ev
en

ts
su

ch
as

st
ro

ke
,c

an
ce

r,
o

r
at

yp
ic

al
fr

ac
tu

re
s.

D
if

fe
re

n
ce

s
w

er
e

se
en

b
as

ed
o

n
so

ci
o

ec
o

n
o

m
ic

st
at

u
s,

ed
u

ca
ti

o
n

,a
g

e
an

d
p

re
vi

o
u

s
fr

ac
tu

re
.

[2
6]

BM
D

:B
on

e
m

in
er

al
de

ns
ity

;D
C

E:
D

is
cr

et
e

ch
oi

ce
ex

pe
rim

en
t;

G
I:

G
as

tr
oi

nt
es

tin
al

;O
P:

O
st

eo
po

ro
si

s;
RC

T:
Ra

nd
om

iz
ed

cl
in

ic
al

tr
ia

l;
SD

:S
ta

nd
ar

d
de

vi
at

io
n.

634 J. Comp. Eff. Res. (2021) 10(8) future science group



Preferences, satisfaction & decision-making processes in osteoporosis treatment: a systematic review of the literature Systematic Review

Ta
b

le
3.

M
ai

n
ch

ar
ac

te
ri

st
ic

s
o

f
re

vi
ew

ed
st

u
d

ie
s

(c
o

n
t.

).
A

u
th

o
r,

ye
ar

(c
o

u
n

tr
y)
/

le
ve

lo
f

ev
id

en
ce

St
u

d
y

d
es

ig
n
/

m
et

h
o

d
o

lo
g

y
Sc

o
p

e
O

b
je

ct
iv

e
o

f
th

e
st

u
d

y
St

u
d

y
p

o
p

u
la

ti
o

n
M

ai
n

re
su

lt
s

R
ef

.

10
H

ili
g

sm
an

n
et

al
.,

20
13

(N
et

h
er

la
n

d
s)

/
5

Q
u

al
it

at
iv

e
o

b
se

rv
at

io
n

al
/

n
o

m
in

al
g

ro
u

p
s

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

Ev
al

u
at

e
th

e
u

ti
lit

y
o

f
th

e
n

o
m

in
al

g
ro

u
p

te
ch

n
iq

u
e

to
ch

o
o

se
at

tr
ib

u
te

s
in

D
C

E

26
p

at
ie

n
ts

p
ar

ti
ci

p
at

ed
in

th
e

st
u

d
y:

–
W

o
m

en
:9

2%
;

–
A

ve
ra

g
e

ag
e:

68
.0

ye
ar

s
–

D
ia

g
n

o
si

s
o

f
o

st
eo

p
o

ro
si

s:
96

%
–

Y
ea

rs
w

it
h

o
st

eo
p

o
ro

si
s,

av
er

ag
e:

10
.2

–
Pr

ev
io

u
s

in
vo

ic
e:

58
%

–
N

u
m

b
er

o
f

p
re

vi
o

u
s

in
vo

ic
es

,
av

er
ag

e:
1.

04
–

Pa
ti

en
ts

u
n

d
er

tr
ea

tm
en

t:
96

%

M
o

st
im

p
o

rt
an

t
tr

ea
tm

en
t

ch
ar

ac
te

ri
st

ic
s

fo
r

p
at

ie
n

ts
w

er
e:

1)
ef

fe
ct

iv
en

es
s,

2)
ad

ve
rs

e
ef

fe
ct

s,
3)

ad
m

in
is

tr
at

io
n

fr
eq

u
en

cy
,4

)
ad

m
in

is
tr

at
io

n
m

o
d

e,
5)

co
st

,6
)

se
q

u
en

ti
al

th
er

ap
y,

7)
ad

m
in

is
tr

at
io

n
p

la
ce

,8
)

ti
m

e
o

n
th

e
m

ar
ke

t,
9)

b
ra

n
d
/
g

en
er

ic
,1

0)
m

o
n

o
th

er
ap

y/
co

m
b

in
ed

,1
1)

ac
ti

o
n

m
o

d
e

an
d

12
)

co
st

to
so

ci
et

y.

[2
7]

11
V

la
k

et
al

.,
20

11
(C

ro
at

ia
)/

4
O

b
se

rv
at

io
n

al
p

ro
sp

ec
ti

ve
m

u
lt

ic
en

te
r

o
p

en

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

& tr
ea

tm
en

t
sa

ti
sf

ac
ti

o
n

Id
en

ti
fy

an
d

co
m

p
ar

e
th

e
sa

ti
sf

ac
ti

o
n

,p
re

fe
re

n
ce

s
an

d
to

le
ra

b
ili

ty
b

et
w

ee
n

a
m

o
n

th
ly

-a
d

m
in

is
te

re
d

b
is

p
h

o
sp

h
o

n
at

e
(i

b
an

d
ro

n
at

e)
an

d
a

w
ee

kl
y-

ad
m

in
is

te
re

d
o

n
e

(a
le

n
d

ro
n

at
e

o
r

ri
se

d
ro

n
at

e)

43
4

w
o

m
en

w
er

e
in

cl
u

d
ed

in
th

e
st

u
d

y:
88

.7
%

co
m

p
le

te
d

th
e

q
u

es
ti

o
n

n
ai

re
(n

=
38

5)
A

ve
ra

g
e

ag
e:

66
.6

ye
ar

s

Pa
ti

en
ts

ex
p

re
ss

ed
p

re
fe

re
n

ce
fo

r
m

o
n

th
ly

b
is

p
h

o
sp

h
o

n
at

e
(i

b
an

d
ro

n
at

e)
in

co
m

p
ar

is
o

n
w

it
h

w
ee

kl
y

b
is

p
h

o
sp

h
o

n
at

es
an

d
fo

u
n

d
it

to
b

e
a

m
o

re
co

n
ve

n
ie

n
t

m
et

h
o

d
o

f
tr

ea
tm

en
t.

Th
e

st
u

d
y

d
em

o
n

st
ra

te
d

h
ig

h
sa

ti
sf

ac
ti

o
n

in
p

at
ie

n
ts

w
h

o
sw

it
ch

ed
fr

o
m

th
e

w
ee

kl
y

to
th

e
m

o
n

th
ly

ib
an

d
ro

n
at

e
re

g
im

en
in

al
la

sp
ec

ts
o

f
tr

ea
tm

en
t.

[3
0]

12
D

ar
b

a
et

al
.,

20
11

(S
p

ai
n

)/
5

C
ro

ss
-s

ec
ti

o
n

al
o

b
se

rv
at

io
n

al
/

D
C

E
Pa

ti
en

t
p

re
fe

re
n

ce
s

fo
r

o
st

eo
p

o
ro

si
s

tr
ea

tm
en

ts
Id

en
ti

fy
p

re
fe

re
n

ce
s

fo
r

d
if

fe
re

n
t

as
p

ec
ts

re
la

te
d

to
d

ru
g

s
fo

r
o

st
eo

p
o

ro
si

s
in

Sp
ai

n

11
6

p
at

ie
n

ts
(9

6%
w

o
m

en
)

–
A

ve
ra

g
e

ag
e:

69
ye

ar
s

–
Ti

m
e

si
n

ce
th

e
d

ia
g

n
o

si
s

o
f

o
st

eo
p

o
ro

si
s:

�
10

ye
ar

s
(2

9.
7%

);
5–

10
ye

ar
s

(3
4.

55
%

);
�

5
ye

ar
s

(3
5.

77
%

).
–

Pr
ev

io
u

s
m

ed
ic

at
io

n
to

tr
ea

t
o

st
eo

p
o

ro
si

s:
95

%

Th
e

re
su

lt
s

o
f

th
is

st
u

d
y

su
g

g
es

te
d

th
at

p
at

ie
n

ts
w

it
h

o
st

eo
p

o
ro

si
s

an
d

se
ve

re
o

st
eo

p
o

ro
si

s
at

ta
ch

co
n

si
d

er
ab

le
im

p
o

rt
an

ce
to

th
e

ro
u

te
an

d
p

la
ce

o
f

ad
m

in
is

tr
at

io
n

o
f

m
ed

ic
at

io
n

fo
r

th
ei

r
d

is
ea

se
.

Pa
ti

en
ts

w
er

e
w

ill
in

g
to

p
ay

su
b

st
an

ti
al

am
o

u
n

ts
p

er
m

o
n

th
in

o
rd

er
to

h
av

e
a

su
b

cu
ta

n
eo

u
s

in
je

ct
io

n
o

n
ce

d
ai

ly
co

m
p

ar
ed

w
it

h
o

ra
ld

ru
g

s
o

n
ce

d
ai

ly
o

r
w

ee
kl

y
o

r
an

in
tr

av
en

o
u

s
in

je
ct

io
n

o
n

ce
p

er
ye

ar
.P

at
ie

n
ts

al
so

w
er

e
w

ill
in

g
to

p
ay

fo
r

m
ed

ic
al

su
p

p
o

rt
w

it
h

ad
m

in
is

tr
at

io
n

o
f

th
e

d
ru

g
ra

th
er

th
an

h
av

in
g

to
se

lf
-a

d
m

in
is

te
r

th
e

d
ru

g
o

r
h

av
in

g
to

b
e

h
o

sp
it

al
iz

ed
fo

r
a

fe
w

h
o

u
rs

fo
r

d
ru

g
ad

m
in

is
tr

at
io

n
.

[2
9]

13
Sa

le
et

al
.,

20
11

(C
an

ad
a)

/
5

Q
u

al
it

at
iv

e
p

h
en

o
m

en
o

lo
g

ic
al

st
u

d
y

Tr
ea

tm
en

t
d

ec
is

io
n

-m
ak

in
g

To
ex

am
in

e
th

e
ex

p
er

ie
n

ce
s

o
f

p
at

ie
n

ts
w

it
h

th
e

d
ec

is
io

n
to

ta
ke

m
ed

ic
at

io
n

fo
r

O
P

af
te

r
su

ff
er

in
g

a
fr

ac
tu

re

21
p

at
ie

n
ts

(6
m

en
an

d
15

w
o

m
en

)
ag

ed
b

et
w

ee
n

65
an

d
88

ye
ar

s
w

h
o

h
ad

su
ff

er
ed

a
fr

ac
tu

re
in

th
e

la
st

5
ye

ar
s

Fo
r

12
p

ar
ti

ci
p

an
ts

,t
h

e
d

ec
is

io
n

w
h

et
h

er
to

ta
ke

O
P

m
ed

ic
at

io
n

w
as

re
la

ti
ve

ly
ea

sy
,i

n
vo

lv
ed

m
in

im
al

d
is

tr
es

s
an

d
o

cc
u

rr
ed

at
th

e
ti

m
e

it
w

as
p

re
sc

ri
b

ed
.F

o
r

th
es

e
p

at
ie

n
ts

,t
h

e
re

la
ti

o
n

sh
ip

w
it

h
th

ei
r

p
h

ys
ic

ia
n

w
as

g
o

o
d

an
d

th
ey

tr
u

st
ed

th
ei

r
cr

it
er

ia
.M

o
st

m
ad

e
th

e
d

ec
is

io
n

b
as

ed
o

n
th

e
p

h
ys

ic
ia

n
’s

ju
d

g
m

en
t.

Fo
r

th
e

o
th

er
9

p
at

ie
n

ts
,t

h
e

d
ec

is
io

n
w

h
et

h
er

to
ta

ke
m

ed
ic

at
io

n
w

as
m

o
re

d
if

fi
cu

lt
,r

eq
u

ir
in

g
ti

m
e

an
d

th
e

co
n

si
d

er
at

io
n

o
f

se
ve

ra
lf

ac
to

rs
.T

h
e

ro
le

o
f

th
e

p
h

ys
ic

ia
n

in
th

is
g

ro
u

p
w

as
al

so
in

fl
u

en
ti

al
.H

o
w

ev
er

,a
lt

h
o

u
g

h
so

m
e

p
ar

ti
ci

p
an

ts
tr

u
st

ed
an

d
re

sp
ec

te
d

th
ei

r
p

h
ys

ic
ia

n
s,

th
ey

d
em

an
d

ed
ad

d
it

io
n

al
in

fo
rm

at
io

n
an

d
w

er
e

co
n

vi
n

ce
d

b
y

th
em

to
b

e
ab

le
to

m
ak

e
a

d
ec

is
io

n
.

[3
3]

BM
D

:B
on

e
m

in
er

al
de

ns
ity

;D
C

E:
D

is
cr

et
e

ch
oi

ce
ex

pe
rim

en
t;

G
I:

G
as

tr
oi

nt
es

tin
al

;O
P:

O
st

eo
po

ro
si

s;
RC

T:
Ra

nd
om

iz
ed

cl
in

ic
al

tr
ia

l;
SD

:S
ta

nd
ar

d
de

vi
at

io
n.

future science group www.futuremedicine.com 635



Systematic Review Canals-Ruiz, Comellas & Lizán

Ta
b

le
3.

M
ai

n
ch

ar
ac

te
ri

st
ic

s
o

f
re

vi
ew

ed
st

u
d

ie
s

(c
o

n
t.

).
A

u
th

o
r,

ye
ar

(c
o

u
n

tr
y)
/

le
ve

lo
f

ev
id

en
ce

St
u

d
y

d
es

ig
n
/

m
et

h
o

d
o

lo
g

y
Sc

o
p

e
O

b
je

ct
iv

e
o

f
th

e
st

u
d

y
St

u
d

y
p

o
p

u
la

ti
o

n
M

ai
n

re
su

lt
s

R
ef

.

14
M

az
o

r
et

al
.,

20
10

(U
SA

)/
5

C
ro

ss
-s

ec
ti

o
n

al
q

u
al

it
at

iv
e

o
b

se
rv

at
io

n
al

/
te

le
p

h
o

n
e

in
te

rv
ie

w

Tr
ea

tm
en

t
d

ec
is

io
n

-m
ak

in
g

Ex
p

lo
re

th
e

p
er

sp
ec

ti
ve

o
f

o
ld

er
w

o
m

en
o

n
th

e
p

re
sc

ri
p

ti
o

n
o

f
m

ed
ic

at
io

n
fo

r
o

st
eo

p
o

ro
si

s
an

d
id

en
ti

fy
sp

ec
ifi

c
b

el
ie

fs
an

d
ex

p
er

ie
n

ce
s

th
at

in
fl

u
en

ce
th

es
e

vi
ew

s.

36
w

o
m

en
w

it
h

o
st

eo
p

o
ro

si
s

–
94

.4
%

w
h

it
e

–
A

ve
ra

g
e

ag
e:

73
.4

ye
ar

s
–T

re
at

m
en

t
st

at
u

s
(s

el
f-

re
p

o
rt

ed
):

•T
ak

in
g

a
p

re
sc

ri
p

ti
o

n
fo

r
o

st
eo

p
o

ro
si

s:
41

.7
%

•D
is

co
n

ti
n

u
ed

tr
ea

tm
en

t:
30

.6
%

•N
ai

ve
:2

7.
8%

Po
te

n
ti

al
fa

ct
o

rs
th

at
in

fl
u

en
ce

o
n

w
o

m
en

’s
d

ec
is

io
n

s
ab

o
u

t
u

se
o

f
p

re
sc

ri
p

ti
o

n
o

st
eo

p
o

ro
si

s
m

ed
ic

at
io

n
ca

n
b

e
o

rg
an

iz
ed

in
to

fo
u

r
ca

te
g

o
ri

es
:

co
re

b
el

ie
fs

,i
n

te
ra

ct
io

n
w

it
h

p
h

ys
ic

ia
n

,p
er

so
n

al
ex

p
er

ie
n

ce
an

d
p

as
t

b
eh

av
io

r
an

d
vi

ca
ri

o
u

s
ex

p
er

ie
n

ce
.

W
o

m
en

’s
in

te
ra

ct
io

n
s

w
it

h
th

ei
r

p
h

ys
ic

ia
n

ap
p

ea
re

d
to

h
av

e
a

su
b

st
an

ti
al

im
p

ac
t

o
n

th
ei

r
vi

ew
s

ab
o

u
t

o
st

eo
p

o
ro

si
s

an
d

re
ce

p
ti

ve
n

es
s

to
m

ed
ic

at
io

n
.T

h
er

ef
o

re
,o

ld
er

w
o

m
en

w
it

h
o

st
eo

p
o

ro
si

s
n

ee
d

cl
ea

r
in

fo
rm

at
io

n
ab

o
u

t
th

ei
r

co
n

d
it

io
n

,i
n

cl
u

d
in

g
th

e
d

ia
g

n
o

si
s,

th
e

im
p

lic
at

io
n

s
o

f
th

e
d

ia
g

n
o

si
s,

tr
ea

tm
en

t
o

p
ti

o
n

s,
m

ed
ic

at
io

n
ef

fe
ct

iv
en

es
s

an
d

si
d

e
ef

fe
ct

s.

[3
4]

15
K

en
d

le
r

et
al

.,
20

10
(I

n
te

rn
at

io
n

al
)/

3
2

EC
A

(D
EC

ID
E

an
d

ST
A

N
D

)
Pa

ti
en

t
p

re
fe

re
n

ce
s

fo
r

o
st

eo
p

o
ro

si
s

tr
ea

tm
en

ts
& tr

ea
tm

en
t

sa
ti

sf
ac

ti
o

n

To
as

se
ss

th
e

p
re

fe
re

n
ce

an
d

sa
ti

sf
ac

ti
o

n
o

f
th

e
p

at
ie

n
t

w
it

h
o

st
eo

p
o

ro
si

s
tr

ea
te

d
w

it
h

d
en

o
su

m
ab

an
d

al
en

d
ro

n
at

e

1,
65

3
p

at
ie

n
ts

.
–

R
C

T
D

EC
ID

E:
D

en
o

su
m

ab
:M

ea
n

ag
e

64
.1

ye
ar

s;
C

au
ca

si
an

ra
ce

85
%

an
d

m
ea

n
ye

ar
s

si
n

ce
m

en
o

p
au

se
16

.5
A

le
n

d
ro

n
at

e:
M

ea
n

ag
e

64
.6

ye
ar

s;
C

au
ca

si
an

ra
ce

84
%

an
d

m
ea

n
ye

ar
s

si
n

ce
m

en
o

p
au

se
17

.8
–

R
C

T
ST

A
N

D
:

D
en

o
su

m
ab

:M
ea

n
ag

e
66

.9
ye

ar
s;

C
au

ca
si

an
ra

ce
94

%
an

d
m

ea
n

ye
ar

s
si

n
ce

m
en

o
p

au
se

18
.8

A
le

n
d

ro
n

at
e:

M
ea

n
ag

e
68

.2
ye

ar
s;

C
au

ca
si

an
ra

ce
92

%
an

d
m

ea
n

ye
ar

s
si

n
ce

m
en

o
p

au
se

19
.9

A
g

re
at

er
n

u
m

b
er

o
f

p
at

ie
n

ts
p

re
fe

rr
ed

su
b

cu
ta

n
eo

u
s

in
je

ct
io

n
ev

er
y

6
m

o
n

th
s

(6
3%

w
it

h
al

en
d

ro
n

at
e

an
d

65
%

w
it

h
d

en
o

su
m

ab
)

th
an

th
e

w
ee

kl
y

p
ill

(1
9%

)
(p

�
0.

00
1)

.
Th

er
e

w
er

e
si

g
n

ifi
ca

n
tl

y
m

o
re

p
at

ie
n

ts
m

o
re

sa
ti

sfi
ed

w
it

h
th

e
in

je
ct

io
n

ev
er

y
6

m
o

n
th

s
th

an
w

it
h

th
e

w
ee

kl
y

p
ill

s
(6

4%
).

B
o

th
yo

u
n

g
er

(�
65

ye
ar

s)
an

d
o

ld
er

(≥
65

ye
ar

s)
p

at
ie

n
ts

sh
o

w
ed

th
e

sa
m

e
p

re
fe

re
n

ce
s

o
r

sa
ti

sf
ac

ti
o

n
w

it
h

tr
ea

tm
en

t,
re

g
ar

d
le

ss
o

f
w

h
et

h
er

th
ey

h
ad

h
ad

a
p

re
vi

o
u

s
fr

ac
tu

re
o

r
n

o
t.

[1
9]

16
Pa

ye
r

et
al

.,
20

09
(S

lo
va

ki
a)

/
5

C
ro

ss
-

se
ct

io
n

al
o

b
se

rv
at

io
n

al
/
p

re
fe

re
n

ce
s

q
u

es
ti

o
n

n
ai

re

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

& tr
ea

tm
en

t
d

ec
is

io
n

-m
ak

in
g

A
n

al
ys

e
th

e
re

as
o

n
s

w
h

y
p

at
ie

n
ts

w
it

h
p

o
st

m
en

o
p

au
sa

l
o

st
eo

p
o

ro
si

s
p

re
fe

r
b

is
p

h
o

sp
h

o
n

at
es

o
n

ce
a

m
o

n
th

2,
03

5
q

u
es

ti
o

n
n

ai
re

s
w

er
e

co
m

p
le

te
d

o
ve

r
a

3-
m

o
n

th
p

er
io

d
b

y
p

at
ie

n
ts

w
it

h
a

m
ea

n
ag

e
o

f
64

ye
ar

s
Th

e
m

ea
n

d
u

ra
ti

o
n

o
f

b
is

p
h

o
sp

h
o

n
at

e
tr

ea
tm

en
t

o
n

ce
a

m
o

n
th

w
as

9
m

o
n

th
s

(S
D

3)

Th
e

m
ai

n
re

as
o

n
s

w
h

y
p

at
ie

n
ts

ch
o

se
th

e
m

o
n

th
ly

d
o

si
n

g
re

g
im

en
w

er
e:

co
n

ve
n

ie
n

ce
(6

9%
),

si
m

p
lic

it
y

o
f

tr
ea

tm
en

t
(5

9%
)

an
d

n
ee

d
to

ta
ke

fe
w

er
p

ill
s

(5
5%

)
Th

e
st

u
d

y
al

so
h

ig
h

lig
h

ts
th

at
,i

n
ad

d
it

io
n

to
th

e
p

h
ys

ic
ia

n
,p

at
ie

n
ts

se
ek

al
te

rn
at

iv
e

so
u

rc
es

o
f

in
fo

rm
at

io
n

re
la

te
d

to
th

ei
r

d
is

ea
se

/
tr

ea
tm

en
t

su
ch

as
fr

ie
n

d
s

(2
9%

)
an

d
th

e
m

ed
ia

(2
8%

).
Th

e
in

fo
rm

at
io

n
re

la
te

d
to

o
st

eo
p

o
ro

si
s

th
at

th
e

p
at

ie
n

ts
m

o
st

d
em

an
d

ed
w

as
g

en
er

al
in

fo
rm

at
io

n
(4

8%
),

in
fo

rm
at

io
n

o
n

th
e

d
ru

g
(4

4%
),

ex
er

ci
se

(5
4%

)
an

d
n

u
tr

it
io

n
(5

1%
).

[2
1]

BM
D

:B
on

e
m

in
er

al
de

ns
ity

;D
C

E:
D

is
cr

et
e

ch
oi

ce
ex

pe
rim

en
t;

G
I:

G
as

tr
oi

nt
es

tin
al

;O
P:

O
st

eo
po

ro
si

s;
RC

T:
Ra

nd
om

iz
ed

cl
in

ic
al

tr
ia

l;
SD

:S
ta

nd
ar

d
de

vi
at

io
n.

636 J. Comp. Eff. Res. (2021) 10(8) future science group



Preferences, satisfaction & decision-making processes in osteoporosis treatment: a systematic review of the literature Systematic Review

Ta
b

le
3.

M
ai

n
ch

ar
ac

te
ri

st
ic

s
o

f
re

vi
ew

ed
st

u
d

ie
s

(c
o

n
t.

).
A

u
th

o
r,

ye
ar

(c
o

u
n

tr
y)
/

le
ve

lo
f

ev
id

en
ce

St
u

d
y

d
es

ig
n
/

m
et

h
o

d
o

lo
g

y
Sc

o
p

e
O

b
je

ct
iv

e
o

f
th

e
st

u
d

y
St

u
d

y
p

o
p

u
la

ti
o

n
M

ai
n

re
su

lt
s

R
ef

.

17
K

as
te

la
n

et
al

.,
20

09
(C

ro
at

ia
)/

4
O

b
se

rv
at

io
n

al
p

ro
sp

ec
ti

ve
m

u
lt

ic
en

te
r/

su
rv

ey

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

& tr
ea

tm
en

t
sa

ti
sf

ac
ti

o
n

A
ss

es
s

p
at

ie
n

t
p

re
fe

re
n

ce
s

fo
r

tw
o

b
is

p
h

o
sp

h
o

n
at

e
ad

m
in

is
tr

at
io

n
re

g
im

en
s

(w
ee

kl
y

vs
m

o
n

th
ly

)

25
8

w
o

m
en

p
ar

ti
ci

p
at

ed
in

th
e

st
u

d
y,

w
it

h
a

m
ea

n
ag

e
o

f
66

.2
ye

ar
s

an
d

24
8

co
m

p
le

te
d

it

M
o

st
p

at
ie

n
ts

(9
4.

7%
)

p
re

fe
rr

ed
th

e
m

o
n

th
ly

re
g

im
en

an
d

th
e

re
as

o
n

s
w

er
e:

b
et

te
r

ad
ju

st
m

en
t

to
th

ei
r

lif
es

ty
le

(5
9.

7%
),

p
re

fe
re

n
ce

fo
r

le
ss

fr
eq

u
en

t
d

o
se

s
(5

3.
6%

)
an

d
ea

se
o

f
lo

n
g

-t
er

m
co

m
p

lia
n

ce
(5

3.
6%

).
M

o
re

th
an

85
%

o
f

p
at

ie
n

ts
in

d
ic

at
ed

th
at

th
ei

r
q

u
al

it
y

o
f

lif
e

h
ad

im
p

ro
ve

d
w

it
h

th
e

m
o

n
th

ly
d

o
sa

g
e,

w
h

ile
9.

3%
in

d
ic

at
ed

th
at

th
ey

h
ad

n
o

t
n

o
ti

ce
d

an
y

ch
an

g
e.

O
f

th
e

24
2

p
at

ie
n

ts
w

h
o

an
sw

er
ed

th
e

la
st

q
u

es
ti

o
n

,9
3.

0%
co

n
si

d
er

ed
th

e
m

o
n

th
ly

re
g

im
en

m
o

re
co

n
ve

n
ie

n
t

th
an

th
e

w
ee

kl
y

re
g

im
en

.
Sa

ti
sf

ac
ti

o
n

w
as

si
g

n
ifi

ca
n

tl
y

h
ig

h
er

(o
n

a
sc

al
e

o
f

0
to

10
)

fo
r

th
e

fr
eq

u
en

cy
o

f
m

o
n

th
ly

ad
m

in
is

tr
at

io
n

th
an

fo
r

w
ee

kl
y

ad
m

in
is

tr
at

io
n

(7
vs

8,
p

�
0.

00
1)

.C
o

m
p

ar
ed

w
it

h
w

ee
kl

y
re

g
im

en
,

m
o

n
th

ly
d

o
si

n
g

w
as

as
so

ci
at

ed
w

it
h

si
g

n
ifi

ca
n

tl
y

h
ig

h
er

sa
ti

sf
ac

ti
o

n
w

it
h

th
e

tr
ea

tm
en

t
an

d
w

it
h

si
g

n
ifi

ca
n

tl
y

le
ss

ad
ve

rs
e

ev
en

ts
.

[2
0]

18
D

e
B

ek
ke

r-
G

ro
b

et
al

.,
20

09
(N

et
h

er
la

n
d

s)
/
5

C
ro

ss
-s

ec
ti

o
n

al
o

b
se

rv
at

io
n

al
/
D

C
E

Pa
ti

en
t

p
re

fe
re

n
ce

s
fo

r
o

st
eo

p
o

ro
si

s
tr

ea
tm

en
ts

To
ev

al
u

at
e

an
d

co
m

p
ar

e
tr

ea
tm

en
t

p
re

fe
re

n
ce

s
o

f
p

h
ys

ic
ia

n
s

an
d

p
at

ie
n

ts

40
p

h
ys

ic
ia

n
s

an
d

12
0

p
at

ie
n

ts
(w

o
m

en
)

w
it

h
a

m
ea

n
ag

e
o

f
71

.8
ye

ar
s

A
ll

tr
ea

tm
en

t
at

tr
ib

u
te

s
p

ro
ve

d
to

b
e

im
p

o
rt

an
t

to
th

e
p

re
fe

re
n

ce
s

o
f

p
h

ys
ic

ia
n

s
an

d
p

at
ie

n
ts

.
Ph

ys
ic

ia
n

s
at

ta
ch

ed
si

g
n

ifi
ca

n
tl

y
m

o
re

im
p

o
rt

an
ce

to
th

e
ef

fe
ct

iv
en

es
s

o
f

d
ru

g
tr

ea
tm

en
t

an
d

sh
o

rt
er

o
ve

ra
ll

tr
ea

tm
en

t
d

u
ra

ti
o

n
th

an
p

at
ie

n
ts

.T
h

e
p

at
ie

n
ts

ac
ce

p
te

d
le

ss
ef

fe
ct

iv
e,

lo
n

g
er

-t
er

m
p

h
ar

m
ac

o
lo

g
ic

al
tr

ea
tm

en
t

if
th

e
tr

ea
tm

en
t

d
id

n
o

t
ca

u
se

n
au

se
a

an
d

d
id

n
o

t
im

p
ly

an
ec

o
n

o
m

ic
co

st
fo

r
th

em
.

In
g

en
er

al
,p

at
ie

n
ts

h
av

e
a

m
o

re
p

o
si

ti
ve

at
ti

tu
d

e
to

w
ar

d
s

p
re

ve
n

ti
ve

tr
ea

tm
en

ts
th

an
p

h
ys

ic
ia

n
s.

[2
8]

19
B

o
n

n
ic

k
et

al
.2

00
9

(U
SA

)/
4

O
p

en
m

u
lt

ic
en

te
r

R
C

T
Pa

ti
en

t
p

re
fe

re
n

ce
s

fo
r

o
st

eo
p

o
ro

si
s

tr
ea

tm
en

ts
& tr

ea
tm

en
t

sa
ti

sf
ac

ti
o

n

To
as

se
ss

sa
ti

sf
ac

ti
o

n
an

d
p

re
fe

re
n

ce
s

fo
r

th
e

tr
ea

tm
en

t
o

f
p

o
st

m
en

o
p

au
sa

lw
o

m
en

af
te

r
a

ch
an

g
e

o
f

tr
ea

tm
en

t
fr

o
m

w
ee

kl
y

to
m

o
n

th
ly

o
ra

l
b

is
p

h
o

sp
h

o
n

at
es

1,
67

8
p

at
ie

n
ts

(w
o

m
en

)
–

R
ac

e:
w

h
it

e
1,

59
5,

b
la

ck
44

,
o

th
er

39
–

A
ve

ra
g

e
ag

e:
65

.9
ye

ar
s

–
Pr

im
ar

y
d

ia
g

n
o

si
s:

64
.5

%
o

st
eo

p
o

ro
si

s,
35

.5
%

o
st

eo
p

en
ia

–
Ta

ki
n

g
m

ed
ic

at
io

n
:1

00
%

70
.4

%
o

f
p

at
ie

n
ts

sh
o

w
ed

an
im

p
ro

ve
m

en
t

in
sa

ti
sf

ac
ti

o
n

at
6

m
o

n
th

s
af

te
r

th
e

ch
an

g
e

o
f

tr
ea

tm
en

t,
co

m
p

ar
ed

w
it

h
th

e
d

at
a

at
b

as
al

le
ve

ls
.

A
lm

o
st

85
%

o
f

p
at

ie
n

ts
p

re
fe

rr
ed

m
o

n
th

ly
ib

an
d

ro
n

at
e

tr
ea

tm
en

t,
9.

3%
w

ee
kl

y
tr

ea
tm

en
t

an
d

6.
1%

sh
o

w
ed

n
o

p
re

fe
re

n
ce

.T
h

e
m

o
st

co
m

m
o

n
re

as
o

n
s

fo
r

ch
o

o
si

n
g

o
n

e
tr

ea
tm

en
t

o
r

an
o

th
er

w
er

e
im

p
ro

ve
m

en
t

in
lif

es
ty

le
(m

o
n

th
ly

tr
ea

tm
en

t:
69

.8
%

;w
ee

kl
y:

64
.7

%
)

an
d

ea
se

o
f

fo
llo

w
in

g
tr

ea
tm

en
t

(m
o

n
th

ly
tr

ea
tm

en
t:

73
.5

%
;

w
ee

kl
y:

63
.2

%
).

[2
2]

BM
D

:B
on

e
m

in
er

al
de

ns
ity

;D
C

E:
D

is
cr

et
e

ch
oi

ce
ex

pe
rim

en
t;

G
I:

G
as

tr
oi

nt
es

tin
al

;O
P:

O
st

eo
po

ro
si

s;
RC

T:
Ra

nd
om

iz
ed

cl
in

ic
al

tr
ia

l;
SD

:S
ta

nd
ar

d
de

vi
at

io
n.

future science group www.futuremedicine.com 637



Systematic Review Canals-Ruiz, Comellas & Lizán

Table 4. Main characteristics of the treatment evaluated in the studies reviewed.
Author, year Characteristics of the treatment evaluated Ref.

Fobelo Lozano et al., 2019 – Mode and frequency of administration
– Convenience

[16]

Hiligsmann et al., 2017 – Efficacy in reducing fracture risk (%)
– Adverse effects (GI, flu-like, skin reactions)
– Mode and frequency of administration
– Monthly cost

[18]

Oral et al., 2015 – Mode and frequency of administration [24]

Neuner et al., 2014 – Efficacy of treatment (reduction of fracture risk)
– Adverse effects (atrial fibrillation, osteonecrosis of the jaw and gastric effects).
– Mode and frequency of administration

[25]

Kendler et al., 2014 – Mode and frequency of administration [23]

Hiligsmann et al., 2014 – Efficacy (reduction of fracture risk)
– Cost
– Mode and frequency of administration
– Adverse effects (GI, flu-like, skin reactions).

[17]

Silverman et al., 2013 – Efficacy of treatment (reduction of fracture risk, new bone formation, increased BMD)
– Adverse effects (short- and long-term)
– Convenience
– Cost
– Mode and frequency of administration

[26]

Hiligsmann et al., 2013 – Efficacy (reduction of fracture risk %)
– Adverse effects
– Frequency of administration
– Administration mode
– Cost
– Sequential therapy
– Administration place
– Time on the market
– Brand/generic
– Monotherapy/combined
– Mode of action
– Cost to society

[27]

Vlak et al., 2011 – Adverse effects
– Convenience

[30]

Darba et al., 2011 – Efficacy
– Mode and frequency of administration
– Place of administration

[29]

Kendler et al., 2010 – Administration mode and frequency [19]

Payer et al., 2009 – Convenience
– Adverse effects

[21]

Kastelan et al., 2009 – Mode and frequency of administration [20]

De Bekker-Grob et al., 2009 – Efficacy (reduction of hip fracture risk to 10 years)
– Side effect (nausea)
– Duration of treatment
– Administration mode and frequency
– Cost to the patient

[28]

Bonnick et al., 2009 – Convenience
– Adverse effects (GI, associated fractures, respiratory infection, arthralgia)
– Frequency of administration

[22]

BMD: Bone mineral density.

Ten main characteristics that defined treatment for osteoporosis were identified, including mode and frequency
of administration, place of administration, convenience, monotherapy/combined therapy, adverse effects, efficacy,
cost, the biological mechanism of action (stimulating bone formation or reducing bone resorption), time in the
market and generic or original brand drug (Table 4).

Most of the studies focused on evaluating the importance given by patients to the mode and frequency of
treatment administration (n = 13), the associated AEs (n = 9) and treatment efficacy (n = 7). The importance
attached to other treatment characteristics, such as treatment convenience (n = 5) and cost (n = 5) were also
evaluated in several studies.
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Although there was some heterogeneity between the studies as to which attributes had the greatest weight in
patients’ decisions, common trends were observed among them.

Regarding the mode and frequency of treatment administration, the results showed that patients gave greater
importance to frequency than to the mode of administration, and preferred less frequent administration regimens,
regardless of their mode of administration. Thus, monthly, six-monthly or annual administration was preferred to a
weekly or daily dosage [16–23]. Specifically, the option most frequently chosen by patients was subcutaneous injection
every 6 months, whereas the least frequently chosen was weekly oral tablets [18,19,23]. In fact, in a willingness to pay
(WTP) analysis, patients were willing to pay €19.53 per month to switch from monthly oral to the subcutaneous
regimen every 6 months [17]. In studies in which the preference for monthly or weekly regimens was studied,
most patients chose monthly treatment. The most common reasons why patients chose these treatment regimens
were: improved lifestyle, convenience, simplicity/easy-to-follow treatment and the need to take fewer pills [21,22,30].
In studies that assessed all treatment options through a DCE, the preferred choice over weekly oral tablets was
subcutaneous injection every 6 months. Most patients also preferred monthly pills or annual intravenous injections
over the option of weekly tablets. The least chosen option was intravenous injections every 3 months [17,18]. One
of these studies also showed that there were significant differences in preferences regarding the frequency and mode
of administration of treatment for osteoporosis between European countries [18].

In a study including two clinical trials, patients’ preferences for one injection every 6 months or weekly pills were
studied, based on different age groups (<65 and ≥65 years) and the presence of previous fractures. As a result,
no significant differences were observed between subgroups. Thus, patients preferred injection every 6 months
independently of their age or their history of fractures [19].

When the dosing schedule of monthly tablets (either fixed or flexible-dose type) was examined, no significant
differences were seen in terms of preference for one or the other dosing schedule. However, persistence was greater
in the flexible regimen. In the flexible regimen, patients preferred to take the medication before breakfast than
between meals or before going to bed [24].

Patients attached great importance to adverse events, such as skin reactions, gastrointestinal (GI) problems,
flu-like symptoms, osteonecrosis of the jaw and atrial fibrillation. In general, GI AEs were less desirable than
skin reactions or flu-like symptoms [18]; in the WTP analysis, patients were willing to pay €25.20 per month to
experience flu-like symptoms rather than GI symptoms [17]. Furthermore, patients considered GI symptoms to be
important/very important, as well as osteonecrosis of the jaw or atrial fibrillation [25]. Besides, patients gave greater
importance to long-term safety (health-related problems such as bone cancer, stroke, associated fractures, etc.) when
compared with short-term safety (adverse effects such as skin reactions, flu-like symptoms or GI effects) [26].

The different studies used different measures to assess the efficacy attribute: reduction of the risk of fracture,
increases in BMD, or new bone formation [17,18,25–28]. When assessed, patients attached the most significant
importance to this attribute [18,26,27], and preferred effective and low-cost treatments [17]. In the WTP analysis,
patients were willing to pay €3.73 per month to reduce the risk of fracture by 1% [17].

The cost was also evaluated in a variety of studies as an attribute to establish its impact on patients’ treatment
choice. In general, patients preferred treatments with a lower monthly cost [17,18,28]. The cost proposed in the
different studies ranged from €0.00 to €60.00 per month. In the study conducted by Hiligsmann et al., whose
objective was to explore the characteristics of the most important treatments for patients through nominal groups,
the cost attribute was the fifth most important in a list of 12 items for patients, behind efficacy (1st), AEs (2nd),
frequency of administration (3rd) and mode of administration (4th). Conversely, the cost of treatment for the
society came in 12th position, being the attribute least valued by patients [27].

In an observational study that compared patients’ and physicians’ preferences, it was found that while physicians
placed greater importance on treatment efficacy and shorter overall duration, patients were able to accept less
effective, longer-term pharmacological treatment provided it did not cause nausea, and it did not involve any cost
to them [28]. Furthermore, patients show a more positive attitude towards treatments than physicians [28]. However,
in a DCE carried out in Spain, 46% of patients preferred a very effective treatment for reducing fractures despite
being associated with adverse effects [29].

Other aspects were assessed to a lesser extent in the studies such as place of administration (home, outpatient,
hospital). In one study, patients chose a daily or weekly versus annual treatment if it implied nonhospitalization. In
the same study, it was also found that 55% of the patients considered it essential that the drug could be transported
without the need for refrigeration [29].
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What is the degree of patients’ satisfaction with treatment?
Four studies reported data on treatment satisfaction. In general, patient satisfaction with treatment was significantly
higher for treatments requiring less frequent administration. In three of the studies that analyzed satisfaction with
treatment, weekly and monthly dosages were compared [20,22,30]. Patients’ satisfaction increased after shifting from
a weekly to a monthly regimen [22,30]. In line, in the study by Kendler et al. [19], results showed that patients were
more satisfied with the six-monthly injection than with the weekly tablet, regardless of their age (<65 or ≥65 years)
or the previous history of fractures (with or without previous fractures).

Greater satisfaction was usually associated with an improvement in patient-reported HRQoL, mainly because
regimens with a lower frequency of administration involved greater convenience for patients [20,22]. Also, monthly
dosages were associated with a lower incidence of AEs compared with weekly dosages. In a prospective observational
study [20], 5.2% of patients taking bisphosphonate monthly reported AEs, while the figure rose to 22.2% in those
taking medication weekly. The monthly dosage was the preferred option for 94.7% of patients. The reasons
for this choice were: better adjustment in their lifestyle, preference for less frequent doses and ease of long-term
compliance. Authors indicated that greater satisfaction with monthly administration was also associated with greater
adherence [20].

What are their unmet needs regarding treatment decision-making?
Five studies evaluated several aspects of the treatment decision-making process. Results from these publications
suggest that patients felt that they did not receive enough information to be able to make a properly informed deci-
sion. Specifically, they demand more information about the disease, the exercise and the type of diet recommended.
Patients’ education concerning their disease and treatment encouraged their involvement in decision-making about
disease prevention or treatment [31]. Educational sessions also helped patients to understand the importance of
lifestyle recommendations [31]. The information related to osteoporosis that the patients most demanded was:
general information (48%), information on the drug (44%), exercise (54%) and nutrition (51%) [21].

Patients also remarked that before their diagnostic visit, they had not received sufficient information about the
different therapeutic options to be able to raise doubts and/or concerns regarding medication [32].

A good physician–patient relationship helps patients to share their beliefs and doubts about treatments with
physicians and to accept the suggestions/recommendations of the latter. In a qualitative phenomenological study,
patients with a good relationship with their physicians found it easier to decide whether or not to take a medication,
and this decision was made based on the professional’s criteria. However, other patients considered that they needed
additional information from the physician to convince them to take the medication. Decision-making was much
more difficult for these patients [33].

Similarly, women’s interaction with their physician appears to have a substantial impact on their views about
osteoporosis and receptiveness to treatment. Thus, clear and explicit provider-patient communication about os-
teoporosis and osteoporosis treatment is important, beginning with the communication of the diagnosis and its
implications [34].

Discussion
Shared decision-making between physician and patient is associated with increased treatment adherence and,
therefore, better clinical results. Thus, the first step in shared decision-making is to determine patients’ preferences
and satisfaction with treatment. Although there is some heterogeneity across the studies regarding the attributes
that have the greatest weight for patients’ decision-making, the information collected in this review suggests that
there are common trends, such as patients’ preference for less frequent administration regimens; consideration of
GI adverse effects as least desirable; and prioritizing efficiency and low cost.

Efficacy is one of the most relevant characteristics for patients. In fact, patients attached greatest importance
to efficacy (measured as % reduction in fracture risk, new bone formation or increased BMD) in all the studies
that included this attribute in the analysis. However, the importance attached to efficacy was related to patients’
perception of the need for treatment or the risk of fracture, in addition to their previous experiences with the
disease/treatment. Patients’ perception that treatment is not effective, or not necessary, can negatively influence
adherence. In this sense, when patients had a good understanding of the efficacy and safety of medications, it could
positively impact the choice of treatment, as shown by various studies [35,36]. In one of them, when patients were
previously informed about the differences in efficacy between weekly- and monthly-administered bisphosphonates,
82% preferred weekly risedronate that proved more efficacious at reducing the risk of hip, spine collarbone, pelvis,
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wrist and arm fracture, in contrast to monthly ibandronate, which only reduced the risk of spinal fractures [35].
Therefore, patients’ education by healthcare personnel during the shared decision-making process can substantially
improve treatment compliance and adherence. For this purpose, educational programs combined with reminder
systems (email, telephone contacts) are very useful [37]. For example, a study on medication adherence showed that
treatment adherence increased by 57% in a group of osteoporotic patients monitored by a nurse compared with a
group without reminders [38].

Osteoporosis patients also attached great importance to the frequency of treatment administration and preferred
simpler dosages, regardless of their mode of administration [16–22]. Specifically, patients’ option of preference was
a biannual subcutaneous injection, whereas the least preferred was weekly oral tablets [18,19]. When monthly or
weekly regimens were compared, most patients chose monthly treatment, for reasons such as lifestyle improvement,
convenience, simplicity/ease of the following treatment and the need to take fewer pills [21,22]. Less frequently
administered treatments were also associated with greater patient satisfaction.

Overall, studies exploring patient satisfaction with the treatment received showed that they were more satisfied
with treatments requiring less frequent administration, which was in line with their preferences [19,20,22,30]. These
results would agree with studies carried out concerning other chronic and silent diseases, such as diabetes, in which
patients preferred less frequent drug administration [39–43]. Thus, in two studies conducted in patients with Type
2 diabetes (Denmark and Sweden), the authors indicated that patients preferred one daily injection over multiple
injections and they were willing to pay €38.00 per month in Denmark, and €14.10 in Sweden to avoid one injection
per day (for example, 1 vs. 2 injections) [39,41].

Another important aspect for patients is the adverse effects of the treatment, especially GI ones [44–47]. AEs, along
with the frequency of administration, play an essential role in treatment adherence. Different studies have shown
that the onset of GI side effects is one of the main reasons for discontinuing treatment [44–46,48]. Specifically, in the
POSSIBLE-US study, women with GI symptoms at the start of the study were 39% more likely to discontinue their
medication within 6 months than those without GI symptoms. Furthermore, lower HRQoL and lower satisfaction
with treatment were also observed in these patients [48]. In the study by Hamilton et al. [45], 76% of risedronate
discontinuations due to AEs (19%) were due to GI AEs. In another study evaluating the AEs of raloxifene and
alendronate, the most common AE that caused discontinuation was also GI disorders [46]. Goldshtein et al. [44] also
identified GI AEs as the most common reason for changing or discontinuing oral bisphosphonates (40%). Among
patients who were not taking any medication at the time of the study, 26.9% indicated that it was due to GI AEs
that had previously caused them. For all the above, the authors conclude that it is essential to emphasize the need
for new drugs with better GI tolerability [44].

Patients’ satisfaction with treatment was directly associated with their preferences. Treatment that is in line with
patient preferences (simpler dosages, mainly) will likely lead to greater satisfaction, and this in turn may lead to
an improvement in treatment adherence [20,49]. This increase in satisfaction will be associated with an increase in
patient-reported HRQoL, as less frequently administered treatments are more convenient [20,22].

Adherence to osteoporosis medication is crucial to prevent the burden of the disease, both for the patient
and their family and society [50]. However, compliance with and adherence to osteoporosis treatment are often
inadequate, leading to suboptimal health outcomes, including an increased risk of fracture [49]. As seen above,
adherence to treatment among patients with chronic conditions can be influenced by many factors, including the
patient’s beliefs, preferences and satisfaction with the prescribed treatment. Therefore, it is crucial to bear in mind
that, in osteoporosis, as in other chronic and silent diseases, such as hypertension, decision-making about treatment
must be aligned to the patient’s preferences, since chronic patients must follow lifelong treatment; for this reason,
compliance with and medication adherence is very important in these cases [49,51].

Currently, the trend toward patient-centered medicine is characterized by a greater emphasis on the patient’s
experience rather than their illness, and a more active role for patients in decision-making. Hence, the clinician is
increasingly responsible for finding out what patients want, to help them find the right information and support
them in the decision-making process [52]. In this review, we have seen that generally speaking, patients feel they
do not receive enough information to make a properly informed decision [31,32]. Evidence suggests that patients’
education on the different treatment options had a positive impact on their participation in decision-making about
the management of the disease [31]. A good physician–patient relationship helps patients to share their beliefs and
doubts about treatments with their physician and to accept the suggestions/recommendations of the latter [53,54].
Different studies suggest that to maximize adherence, healthcare providers must understand patients’ perceptions
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of medication, including their belief in the need for treatment and concerns about the adverse effects it may
cause [50,55].

The decision support process typically involves a combination of consultation, counselling and decision support
tools, providing information on options and outcomes and clarifying each patient’s fears [31]. Different studies
have shown that decision-making tools increase patients’ knowledge about the options available for managing
osteoporosis and help them clarify their preferences [56,57]. As has been shown in the reviewed studies, discrete
choice questionnaires are very useful to determine patients’ preferences and help establish appropriate treatment
based on their priorities. Given the high degree of heterogeneity observed about the importance given by patients to
each attribute [17], it would be very useful to include tools to help shared decision-making in medical consultations
that allow identifying patient preferences. Nowadays, eleven decision support tools are available to inform patient
decisions about osteoporosis treatment [57]. Only four of them have proved their clinical effectiveness [57], showing
the need to focus further on assessing these tools’ effectiveness.

Limitations
This review has several limitations, some of them typical of systematic reviews, such as publication bias. Such bias
is due to the fact that many scientific works, especially those with ‘negative’ results (against the hypothesis of the
study or what is commonly established) either do not get published or are published in bibliographic sources of less
importance than those used. Other limitations are the restriction to papers published in Spanish or English and
time horizon (10 years), leading studies with relevant results published in another language or before or/and after
the time horizon to being overlooked. Several articles can have been published from review completion (January 1,
2019) to publication.

Despite these limitations, the systematic review is the ideal tool to identify the best available evidence on a topic
of interest since, during its development, critical and objective reading of the works included is carried out, at the
same time assessing the methodological quality of the selected publications and correctly interpreting the results.

Conclusion
In all the studies that included the efficacy attribute in the analysis, patients awarded it the greatest importance.
Regarding mode and frequency administration, the literature reviewed suggests that patients preferred less frequent
doses of medication (biannual or monthly) to weekly or daily dosages. GI AEs, meanwhile, may predispose patients
to early discontinuation of treatment and, in turn, such AEs are associated with lower HRQoL and satisfaction
with treatment.

Differences in preferences were found between patients, underscoring the importance of considering the prefer-
ences of individual patients in clinical decision-making. Aligning treatment with patients’ preferences can improve
patients’ satisfaction and adherence to the medication, both of which are of particular importance in the treatment
of a chronic condition that requires long-term treatment.

A clear and explicit physician–patient communication about osteoporosis and osteoporosis treatment is crucial
to promote patient involvement in the decision-making process. To identify the patient’s doubts and concerns
about treatment and address them can subsequently improve adherence and ultimately achieve treatment goals in
fracture reduction.

Summary points

• Most of the articles reviewed (79%, n = 15) assessed patients’ preferences regarding the characteristics of the
treatments (mode and frequency of treatment administration (n = 13), AEs (n = 9), treatment efficacy (n = 7),
treatment convenience (n = 5) and cost (n = 5) and explored which were the most valued characteristics from
patients’ perspective.

• Although there is some heterogeneity across the study’s results, the information collected in this review suggests
that patients prefer less frequent administration regimens; gastrointestinal adverse effects are least desirable and
prioritize efficiency and low cost.

• Patient satisfaction with treatment was significantly higher for treatments requiring less frequent administration.
• A good physician–patient relationship helps patients to share their beliefs and doubts about treatments with

physicians and to accept the suggestions/recommendations of the latter, thus improving persistence with and
medication adherence.
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