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ABSTRACT  
Background: Hypertension remains one of the most important 
modifiable risk factors for stroke and heart disease. Anti- 
hypertensive medications are effective, but are often not used to 
maximum benefit. Sub-optimal dosing by prescribers and 
challenges with medication-taking for patients remain barriers to 
effective blood pressure control.
Objectives: We aimed to systematically develop a theory-based 
complex intervention to support General Practitioners (GPs) and 
people with hypertension to maximise medication use to control 
blood pressure.
Methods: We used the three-phase Behaviour Change Wheel (BCW) 
as the overarching intervention development framework. Collective 
Intelligence methodology was used to operationalise the 
stakeholder input to Phases 2 and 3 of the BCW. This took the form 
of a Collective Intelligence workshop with 19 stakeholders from 
diverse backgrounds including lived experience, general practice, 
nursing, pharmacy and health psychology. Techniques such as 
barrier identification, idea-writing and scenario-based design were 
used to generate possible intervention options. Intervention options 
were then selected and refined using the Acceptability, Practicability, 
Effectiveness, Affordability, Side-effects and Equity (APEASE) criteria 
and guidance from the MIAMI Public and Patient Involvement Panel.
Results: The finalised MIAMI intervention consists of both GP and 
patient supports. GP supports include a 30-minute online training, 
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information booklet and consultation guide (drop-down menu) 
embedded within the patient electronic health system. Patient 
supports include a pre-consultation plan, website, and a structured 
GP consultation with results from an Ambulatory Blood Pressure 
Monitor and urine chemical adherence test. The intervention 
components have been mapped to the intervention functions of the 
BCW and Behaviour Change Technique Ontology.
Conclusion: Collective Intelligence offered a novel method to 
operationalise stakeholder input to Phases 2 and 3 of the BCW. The 
MIAMI intervention is now at pilot evaluation stage.

Introduction

Hypertension is one of the most important risk factors for stroke and heart disease. Inter-
national comparisons have shown that Ireland has relatively high levels of inadequately 
managed blood pressure (BP) (Zhou et al., 2019). Recent international guidelines have 
stated that ‘poor adherence to treatment – in addition to physician inertia – is the 
most important cause of poor BP control’ (McEvoy et al., 2024). Problems with medi-
cation taking, or ‘poor adherence’ are very common in hypertension, with rates 
between 30%–50% (Hameed & Dasgupta, 2019; Lawson et al., 2020; Tomaszewski 
et al., 2014; Vrijens et al., 2017) Improving how antihypertensive medications are used 
has the potential to quickly reduce BP and the related cardiovascular risk in most patients 
(McEvoy et al., 2024). When considered as a behaviour, medication-taking can be 
broadly broken into three components: initiation (which occurs when a person takes 
the first dose of the prescribed medication); implementation (the extent a patient’s 
actual dosing corresponds with the prescribed regime); and discontinuation (which 
occurs when the patient stops taking the medication) (Vrijens et al., 2012). A term 
related to these behaviours is persistence, which refers to the length of time between 
initiation and last dose (Vrijens et al., 2012). A number of interventions have been 
implemented to improve medication-taking behaviours in hypertension, and, while 
these have generally shown modest improvements, there is no consensus on what inter-
vention ‘ingredients’ are most effective (Morrissey et al., 2017).

Inertia is the second key challenge identified in global blood pressure control (McEvoy 
et al., 2024). Clinical inertia is largely seen as failure to advance therapy when appropriate 
to do so, an issue that is particularly pertinent in the treatment of hypertension. Two Irish 
studies have confirmed that suboptimal dosing is a significant issue in Irish general prac-
tice populations of patients with resistant hypertension (Hayes et al., 2018) and post 
stroke and/or transient ischaemic attack (Doogue et al., 2020). However, in terms of 
the definition of ‘clinical inertia,’ it can be argued that failure to advance therapy is 
just one feature of a larger phenomenon. It has been suggested that ‘clinical inertia’ is 
not only related to escalation of therapy, but is a much wider concept which encompasses 
failure to improve care at many levels of healthcare (Khunti & Davies, 2017). In the 
context of hypertension care, we know that conversations around medication-taking 
behaviour are often omitted – a recent survey of 200 hypertension specialists in 30 
countries found that the topic of medication-taking was suboptimally addressed, 
despite its importance (Burnier et al., 2021). A similar survey of healthcare professionals 
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(n = 3196) working in primary care in Europe found that less than half of respondents 
ever asked their patients whether they have missed any doses of their medication 
(Clyne et al., 2016).

This avoidance of this topic in the patient-physician consultation may represent a 
‘missing piece’ in the medication-taking puzzle, as it is well established that primary 
care clinicians can enable patients in their medication-taking practices (Chen et al., 
2013; Kerse et al., 2004). A supportive discussion can identify which perceptual and prac-
tical barriers a patient may be facing in their medication taking. For example, a recent 
phenomenological hermeneutical study on patients with cardiac conditions’ experiences 
with medicines reported the theme of ‘unsuitable without adjustment.’ This qualitative 
data highlighted how discussion with the prescribing physician and changes to both 
the type and dose of medication may be required to make medication suitable to the 
patients’ lives (Fuller et al., 2021). Therefore, a systematically developed approach is 
needed to ensure that the hypertension consultation includes the topic of medication 
taking. This will help avoid that part of clinical inertia that is associated with assessing 
patient barriers and facilitators to medication taking and providing appropriate supports 
for long-term medication use.

A key objective of the present study was to develop a complex intervention that would 
support both General Practitioners (GPs) and people with hypertension to maximise 
medication use to control blood pressure. The field of complex intervention development 
has benefitted from recent advances in guidance, such as the updated Medical Research 
Council (MRC) framework (Skivington et al., 2021) and O’Cathain’s consensus exercise 
(O’Cathain et al., 2019). Both emphasise the importance of reviewing the evidence, 
drawing on existing theories, using development frameworks (such as the Behaviour 
Change Wheel, Michie et al., 2011), articulating programme theory, understanding 
context and involving stakeholders throughout the iterative development process.

To generate the evidence required for the intervention development, we conducted 
two systematic reviews and three primary studies; this work is outlined in Table 1. We 
also set up a ‘Public and Patient Involvement’ (PPI) panel of six people with lived experi-
ence of hypertension and primary care to guide the work.

We selected the three-phase Behaviour Change Wheel (BCW) as the development 
framework for this work and used our evidence sources, relevant theory (Horne et al., 
2019; Horne & Weinman, 1999) and PPI input to complete Phase 1, which involves iden-
tifying components of the target behaviour (who, what, where, when, and how often) to 
be addressed through the intervention using the COM-B (Capability, Opportunity, 
Motivation-Behaviour) model. Table 2 outlines the breakdown of the target behaviours 
and mapping of the target ‘modifiable factors.’

Phases 2 and 3 of the BCW are ‘identifying intervention options’ and ‘identifying 
content and implementation options.’

Some intervention options were integrated into existing hypertension management 
protocols in the Irish context. For example, Ambulatory Blood Pressure Monitoring 
(ABPM), is recommended as a key part of the diagnosis and the ongoing management 
of blood pressure in primary care in Ireland and many other contexts internationally 
(Cepeda et al., 2023). Therefore, the intervention was embedded within general practice 
sites’ existing ABPM protocols. We also supplemented the ABPM protocol with a chemi-
cal adherence test that was carried out on patient urine samples provided around the time 

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 3



Ta
bl

e 
1.

 E
vi

de
nc

e 
so

ur
ce

s 
us

ed
 in

 t
he

 d
ev

el
op

m
en

t 
ph

as
e 

of
 t

he
 M

IA
M

I i
nt

er
ve

nt
io

n.

So
ur

ce
Ty

pe
 o

f 
ac

tiv
ity

O
ve

rv
ie

w
 o

f 
fin

di
ng

s
BC

W
 s

te
p(

s)
 

in
fo

rm
ed

Pr
ev

al
en

ce
 o

f t
re

at
m

en
t-

re
si

st
an

t 
hy

pe
rt

en
si

on
 a

ft
er

 c
on

si
de

rin
g 

ps
eu

do
- 

re
si

st
an

ce
 a

nd
 m

or
bi

di
ty

: A
 c

ro
ss

-s
ec

tio
na

l s
tu

dy
 in

 Ir
is

h 
pr

im
ar

y 
ca

re
 

(H
ay

es
 e

t 
al

., 
20

18
)

Pr
im

ar
y 

cr
os

s-
 

se
ct

io
na

l 
re

se
ar

ch

.
Ai

m
ed

 t
o 

de
sc

rib
e 

th
e 

pr
ev

al
en

ce
 o

f 
ap

pa
re

nt
 t

re
at

m
en

t-
re

si
st

an
t 

hy
pe

rt
en

si
on

 in
 g

en
er

al
 p

ra
ct

ic
e 

in
 Ir

el
an

d.
.

Re
vi

ew
in

g 
in

di
vi

du
al

 g
en

er
al

 p
ra

ct
ic

e 
pa

tie
nt

 r
ec

or
ds

 (
n 

=
 5

0,
17

4)
 

re
su

lte
d 

in
 a

 lo
w

er
 e

st
im

at
e 

of
 t

he
 p

re
va

le
nc

e 
of

 t
re

at
m

en
t 

re
si

st
an

t 
hy

pe
rt

en
si

on
 t

ha
n 

ha
s 

ge
ne

ra
lly

 b
ee

n 
pr

ev
io

us
ly

 r
ep

or
te

d.
.

Fo
r 

in
di

vi
du

al
 p

at
ie

nt
s 

co
ns

id
er

at
io

n 
of

 a
dd

iti
on

al
 c

rit
er

ia
 s

uc
h 

as
 

m
or

bi
di

ty
, d

os
in

g,
 e

xc
lu

si
on

 o
f 

w
hi

te
 c

oa
t 

hy
pe

rt
en

si
on

, a
nd

 a
dh

er
en

ce
 

lo
w

er
s 

th
es

e 
es

tim
at

es
 e

ve
n 

m
or

e.
 T

hi
s 

su
gg

es
ts

 th
at

 tr
ea

tm
en

t r
es

is
ta

nt
 

hy
pe

rt
en

si
on

 is
 a

n 
un

co
m

m
on

 c
on

di
tio

n 
in

 g
en

er
al

 p
ra

ct
ic

e 
an

d 
us

e 
of

 
A

BP
M

, a
de

qu
at

e 
do

si
ng

, a
nd

 m
ax

im
is

in
g 

ad
he

re
nc

e 
m

ay
 b

e 
al

l t
ha

t 
is

 r
eq

ui
re

d 
to

 m
an

ag
e 

th
e 

va
st

 m
aj

or
it

y 
of

 c
as

es
.

1,
 2

M
ed

ic
at

io
n 

ad
he

re
nc

e 
am

on
g 

pa
tie

nt
s 

w
ith

 a
pp

ar
en

t 
tr

ea
tm

en
t-

re
si

st
an

t 
hy

pe
rt

en
si

on
: S

ys
te

m
at

ic
 re

vi
ew

 a
nd

 m
et

a-
an

al
ys

is
 (D

ur
an

d 
et

 a
l.,

 2
01

7)
Sy

st
em

at
ic

 r
ev

ie
w

.
Ai

m
ed

 t
o 

de
sc

rib
e 

th
e 

pr
ev

al
en

ce
 a

nd
 p

ot
en

tia
l m

od
er

at
or

s 
of

 
m

ed
ic

at
io

n 
no

n-
ad

he
re

nc
e 

es
tim

at
es

 f
or

 a
pp

ar
en

t 
tr

ea
tm

en
t-

re
si

st
an

t 
hy

pe
rt

en
si

on
.

24
 s

tu
di

es
 in

cl
ud

ed
 a

nd
 p

oo
le

d 
pr

ev
al

en
ce

 o
f n

on
-a

dh
er

en
ce

 w
as

 3
1.

2%
 

(9
5%

 C
I [

20
.2

, 4
4.

7]
, I

2 
=

 9
9.

50
) 

w
ith

 n
on

-a
dh

er
en

ce
 r

at
es

 r
an

gi
ng

 f
ro

m
 

3.
3–

86
.1

%
.

.
Fi

nd
in

gs
 in

di
ca

te
 t

ha
t 

m
ed

ic
at

io
n 

no
n-

ad
he

re
nc

e 
is

 a
 s

ig
ni

fic
an

t 
pr

ob
le

m
 a

m
on

g 
pe

op
le

 w
it

h 
ap

pa
re

nt
 t

re
at

m
en

t 
re

si
st

an
t 

hy
pe

rt
en

si
on

1,
 2

M
ed

ic
at

io
n 

ad
he

re
nc

e 
fo

r 
re

si
st

an
t 

hy
pe

rt
en

si
on

: A
ss

es
si

ng
 t

he
or

et
ic

al
 

pr
ed

ic
to

rs
 o

f 
ad

he
re

nc
e 

us
in

g 
di

re
ct

 a
nd

 in
di

re
ct

 a
dh

er
en

ce
 m

ea
su

re
s 

(D
ur

an
d 

et
 a

l.,
 2

01
8)

Pr
im

ar
y 

cr
os

s-
 

se
ct

io
na

l 
re

se
ar

ch

.
Ai

m
ed

 t
o 

id
en

tif
y 

th
eo

re
tic

al
 p

re
di

ct
or

s 
of

 lo
ng

-t
er

m
 m

ed
ic

at
io

n 
ad

he
re

nc
e 

fo
r p

at
ie

nt
s 

w
ith

 a
pp

ar
en

t t
re

at
m

en
t-

re
si

st
an

t h
yp

er
te

ns
io

n 
in

 
ge

ne
ra

l p
ra

ct
ic

e.
.

Pa
tie

nt
s 

(n
 =

 2
04

) 
co

m
pl

et
ed

 t
w

o 
se

lf-
re

po
rt

 a
dh

er
en

ce
 m

ea
su

re
s 

an
d 

ur
in

e 
te

st
in

g 
us

ed
 a

s 
an

 o
bj

ec
ti

ve
 m

ea
su

re
 o

f 
ad

he
re

nc
e

.
M

ed
ic

at
io

n-
ta

ki
ng

 h
ab

it 
st

re
ng

th
 w

as
 t

he
 s

tr
on

ge
st

 p
re

di
ct

or
 o

f 
ad

he
re

nc
e,

 e
xp

la
in

in
g 

19
%

 in
cr

em
en

ta
l v

ar
ia

nc
e 

in
 a

dh
er

en
ce

 b
ey

on
d 

tr
ea

tm
en

t-
re

la
te

d 
be

lie
fs

.
.

As
so

ci
at

io
ns

 a
m

on
g 

un
iq

ue
 a

dh
er

en
ce

 m
ea

su
re

s 
w

er
e 

w
ea

k 
ov

er
al

l, 
pr

ov
id

in
g 

fu
rt

he
r 

ev
id

en
ce

 t
ha

t 
m

ul
tip

le
 m

ea
su

re
s 

ar
e 

ne
ce

ss
ar

y 
to

 
ac

cu
ra

te
ly

 a
ss

es
s 

ad
he

re
nc

e.
.

H
ab

it
 s

tr
en

gt
h 

an
d 

pi
ll 

bu
rd

en
 r

ep
re

se
nt

 im
po

rt
an

t 
in

te
rv

en
ti

on
 

ta
rg

et
s 

fo
r 

im
pr

ov
in

g 
lo

ng
-t

er
m

 m
ed

ic
at

io
n 

ad
he

re
nc

e.

3,
 4

, 5

4 E. C. MORRISSEY ET AL.



A 
qu

al
ita

tiv
e 

co
m

pa
ris

on
 o

f 
hi

gh
 a

nd
 lo

w
 a

dh
er

er
s 

w
ith

 a
pp

ar
en

t 
tr

ea
tm

en
t-

re
si

st
an

t 
hy

pe
rt

en
si

on
 (

D
ur

an
d 

et
 a

l, 
20

20
)

Pr
im

ar
y 

qu
al

ita
tiv

e 
re

se
ar

ch

.
Ai

m
ed

 to
 in

ve
st

ig
at

e 
fa

ct
or

s 
as

so
ci

at
ed

 w
ith

 g
oo

d 
an

d 
po

or
 a

dh
er

en
ce

 in
 

pa
tie

nt
s 

w
ith

 a
pp

ar
en

t 
tr

ea
tm

en
t 

re
si

st
an

t 
hy

pe
rt

en
si

on
 in

 p
rim

ar
y 

ca
re

.
.

Pa
tie

nt
s 

(n
 =

 1
4)

 w
ho

 s
el

f-
re

po
rt

ed
 b

ot
h 

hi
gh

 a
nd

 lo
w

 a
dh

er
en

ce
 in

 a
 

pr
ev

io
us

 q
ua

nt
ita

tiv
e 

st
ud

y 
w

er
e 

pu
rp

os
iv

el
y 

sa
m

pl
ed

.
.

Th
re

e 
th

em
es

 w
er

e 
id

en
tifi

ed
, b

el
ie

fs
 a

bo
ut

 t
re

at
m

en
t, 

ha
bi

ts
 a

nd
 

ro
ut

in
e,

 a
nd

 h
ea

lth
 a

nd
 h

ea
lth

 s
ys

te
m

s
.

H
ig

h 
ad

he
re

rs
 r

ep
or

te
d 

fa
vo

ur
ab

le
 b

el
ie

fs
 a

bo
ut

 a
nt

ih
yp

er
te

ns
iv

e 
tr

ea
tm

en
t 

th
at

 h
ad

 b
ee

n 
va

lid
at

ed
 b

y 
ex

pe
rie

nc
e 

w
ith

 t
re

at
m

en
t 

ov
er

 
tim

e,
 d

es
cr

ib
ed

 s
tr

on
g 

m
ed

ic
at

io
n-

ta
ki

ng
 h

ab
it

s 
an

d 
st

ab
le

 
ro

ut
in

es
, a

nd
 p

os
it

iv
e 

re
la

ti
on

s 
w

it
h 

th
ei

r 
G

P
.

Lo
w

 a
dh

er
er

s 
ex

pr
es

se
d 

le
ss

 c
oh

er
en

ce
 o

f b
el

ie
fs

 a
nd

 u
se

d 
le

ss
 s

uc
ce

ss
fu

l 
st

ra
te

gi
es

 t
o 

su
pp

or
t 

m
ed

ic
at

io
n-

ta
ki

ng
 in

 d
ai

ly
 li

fe

3,
 4

, 5

Eff
ec

tiv
en

es
s 

an
d 

co
nt

en
t a

na
ly

si
s 

of
 in

te
rv

en
tio

ns
 to

 e
nh

an
ce

 m
ed

ic
at

io
n 

ad
he

re
nc

e 
an

d 
bl

oo
d 

pr
es

su
re

 c
on

tr
ol

 in
 h

yp
er

te
ns

io
n:

 A
 s

ys
te

m
at

ic
 

re
vi

ew
 a

nd
 m

et
a-

an
al

ys
is

 (
M

or
ris

se
y 

et
 a

l.,
 2

01
7)

Sy
st

em
at

ic
 r

ev
ie

w
.

Ai
m

ed
 t

o 
ev

al
ua

te
 t

he
 e

ffe
ct

iv
en

es
s 

of
 m

ed
ic

at
io

n 
ad

he
re

nc
e 

in
te

rv
en

tio
ns

 o
n 

bl
oo

d 
pr

es
su

re
 c

on
tr

ol
 in

 p
eo

pl
e 

liv
in

g 
w

ith
 

hy
pe

rt
en

si
on

.
.

26
 s

tu
di

es
 in

cl
ud

ed
 a

nd
 m

et
a-

an
al

ys
is

 o
f 

in
te

rv
en

ti
on

s 
do

cu
m

en
te

d 
si

gn
ifi

ca
nt

 b
ut

 m
od

es
t 

po
st

-in
te

rv
en

ti
on

 im
pr

ov
em

en
ts

 in
 B

P 
ou

tc
om

es
 a

m
on

g 
pe

op
le

 w
it

h 
hy

pe
rt

en
si

on
.

.
H

ow
ev

er
, t

hi
s 

is
 a

 t
en

ta
tiv

e 
fin

di
ng

 a
s 

su
bs

ta
nt

ia
l h

et
er

og
en

ei
ty

 a
nd

 
po

te
nt

ia
l b

ia
se

s 
w

er
e 

pr
es

en
t.

.
It 

is
 im

pe
ra

tiv
e 

th
at

 f
ut

ur
e 

ad
he

re
nc

e 
re

se
ar

ch
 c

om
pr

eh
en

si
ve

ly
 r

ep
or

ts
 

m
et

ho
do

lo
gy

.

5,
 7

, 8

PP
I m

ee
tin

gs
PP

I m
ee

tin
gs

.
Ai

m
ed

 to
 p

ro
vi

de
 in

si
gh

t a
nd

 in
fo

rm
at

io
n 

ab
ou

t t
he

 in
te

rv
en

tio
n 

co
nt

ex
t 

fr
om

 a
 p

at
ie

nt
 p

er
sp

ec
tiv

e.
.

Ai
m

ed
 t

o 
ge

t 
ex

pe
rt

 in
pu

t 
an

d 
gu

id
an

ce
 in

to
 t

he
 in

te
rv

en
tio

n 
de

ve
lo

pm
en

t, 
pa

rt
ic

ul
ar

ly
 a

ro
un

d 
th

e 
op

er
at

io
na

lis
at

io
n 

an
d 

m
od

e 
of

 
de

liv
er

y 
of

 in
te

rv
en

tio
n 

co
m

po
ne

nt
s.

1,
 2

, 3
, 4

, 5
, 7

, 
8

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 5



of ABPM administration. Chemical adherence testing is an emerging assessment pro-
cedure that screens for the presence of medications in patient urine samples (Lane 
et al., 2022). There is some evidence that this test can facilitate patient and provider con-
versations about medication that might help improve adherence to antihypertensives and 
reduce BP (Gupta et al., 2017).

Stakeholder involvement is a critical component of Phases 2 and 3 of the BCW. In this 
context, ‘Collective Intelligence’ is a useful method for systematically operationalising 
stakeholder engagement. The term Collective Intelligence refers to the intelligence, or 
knowledge, that is generated from a group of people working together on a complex 
problem. The process of Collective Intelligence carefully delineates content and 
process roles. Responsibility for contributing ideas is assigned to experts, while the work-
shop facilitator takes responsibility for choosing and implementing selected method-
ologies. The methodologies are carefully selected for key tasks, including generating, 
clarifying, structuring, interpreting, and amending ideas. Emphasis is given to balancing 
behavioural and technical demands of group work while honouring design laws concern-
ing variety, parsimony, and saliency (Broome & Chen, 1992). There must be enough 
variety in options to cover all needs, but possible paths and solutions must exist in 
harmony to avoid creating confusion or disrupting problem resolution (Klir & Ashby, 
1991). In the context of interdisciplinary work, Collective Intelligence supports high 
quality idea generation and exchanges, as it includes a set of methods, tools, and a facili-
tated thought and action mapping process that helps groups to develop outcomes that 
integrate contributions from individuals with diverse views, backgrounds, and perspec-
tives (Hogan et al., 2014). Collective Intelligence has been applied in a wide variety of 
situations to accomplish many different goals including developing a national well- 
being measurement framework (Hogan et al., 2015), designing an e-learning tool to 

Table 2. Phase 1 of the Behaviour Change Wheel.
Medication taking
Target behaviour
Who Person with hypertension
What Taking medication as prescribed
When, where, how often As part of daily routine
Target factor COM-B component
Treatment beliefs Reflective motivation
Habit Automatic motivation
Pill burden Physical opportunity

Inertia
Target behaviour
Who GP
What (1) regularly reviewing a patient’s anti-hypertensive medication to 

ensure the optimal dosing
(2) opening conversation about medication use with patients
(3) provide medication-taking supports to patients

When, where, how often As part of regular practice

Target factor COM-B component
Familiarisation with dosing guidelines Psychological capability
Capacity (and time) to have conversations about 

medication use
Social opportunity

Competing priorities in consultation Reflective motivation
Familiarisation with medication-taking supports Psychological capability

6 E. C. MORRISSEY ET AL.



support health practitioners caring for patients taking multiple medications (Hanlon 
et al., 2020) and identifying barriers and user needs from eHealth interventions for 
chronic pain (O’Reilly et al., 2022). Figure 1 illustrates the Collective Intelligence 
process nested within the BCW. The Collective Intelligence method is particularly com-
patible with the BCW emphasis on placing ‘no priority on an individual, group, or 
environmental perspective – intra-psychic and external factors all have equal status in 
controlling behaviour’ (Michie et al., 2011). Collective Intelligence explicitly assigns 
equal expert status to all stakeholders including patients, clinicians and behaviour 
change specialists; in identifying content and implementation options.

This paper describes the systematic development of a complex intervention to 
support General Practitioners (GPs) and people with hypertension to maximise medi-
cation use to control BP, i.e. the MIAMI intervention. We particularly focus on the 
role of Collective Intelligence in informing Phase 2 and Phase 3 of the BCW approach 
to intervention development. This MIAMI intervention is currently being evaluated in 
a pilot cluster randomised controlled trial (RCT) that aims is to gather and analyse 
feasibility data to allow us to (1) refine the intervention, and (2) determine the feasi-
bility of a definitive RCT. The full protocol has already been published (Morrissey 
et al., 2023).

Method

The development process is reported using the Guidance for Reporting of Intervention 
Development (GUIDED) checklist (Duncan et al., 2020) (see Appendix 1) and the inter-
vention is reported using the Template for Intervention Description and Replication 
(TIDieR) checklist (Hoffmann et al., 2014) (Appendix 2).

Figure 1. The Collective Intelligence process nested within the overarching BCW framework (Carroll, 
2003; Warfield, 2006).
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Ethics

Ethical approval was granted from the Irish College of General Practitioners Research 
Ethics Committee (ICGP_REC_21_0050).

Participants

Nineteen stakeholders, with a variety of expertise, including lived experience, general 
practice, nursing, pharmacy and health psychology took part in the Collective Intelli-
gence workshop. Table 3 outlines the backgrounds of participants. Patient representa-
tives (people living with hypertension) were invited from the project PPI panel, as well 
as an open invitation in a local newspaper. The remaining participants were invited pur-
posively to ensure diversity in backgrounds and perspectives. The workshop took place in 
April 2022 at the University of Galway. Informed consent was obtained from all 
participants.

Procedure

Stage 1: pre-workshop idea generation
The first stage of the Collective Intelligence process involved systematic analysis of bar-
riers to meaningful and productive dialogue between patients and GPs around medi-
cation use in the context of hypertension. The 19 stakeholders were contacted in 
advance of the session by email, with a request to generate a set of barriers in response 
to the following trigger question: ‘What are barriers to patients and GPs bringing up and 
working through issues around how people with high blood pressure use their medi-
cation?’ By email submission, stakeholders identified 154 barriers. These responses 
were subsequently reviewed by the research team and categorised using the paired com-
parison method (Warfield & Cárdenas, 1994). The paired comparison method provides a 
simple way of summarising a group of individuals’ opinions, attitudes or beliefs about a 

Table 3. Participant characteristics.
Participant number Background and expertise Gender

1 Patient representative (MIAMI PPI panel member) Man
2 Patient representative (MIAMI PPI panel member) Man
3 Patient representative (MIAMI PPI panel member) Man
4 Patient representative (MIAMI PPI panel member) Woman
5 Patient representative (MIAMI PPI panel member) Woman
6 Patient representative Man
7 Patient representative Man
8 Patient representative Woman
9 Clinical pharmacologist Man
10 GP and researcher in primary care Man
11 GP and researcher in primary care Man
12 GP Man
13 GP trainee Man
14 Nurse (primary care) Woman
15 Research nurse in primary care Woman
16 Dietician Woman
17 Pharmacist Woman
18 Researcher in health psychology Woman
19 Researcher in health psychology Woman
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topic in a systematic and objective manner. Responses are clustered into categories, based 
on conceptual similarity, so that they can be presented back to the group as an overview 
of the issues within each category, and the problem space as a whole. These categories 
provide a focus for initial discussions at the Collective Intelligence workshop.

Stage 2: review of barriers
On the day of the Collective Intelligence workshop, the workspace was arranged such 
that the ‘problem field’ (i.e. the categorised barriers received in advance of the session) 
were displayed on the walls. Participants were deliberately divided into four groups 
prior to the workshop, with a mix of stakeholder expertise and perspectives at each 
table. The workshop was facilitated by two experts in Collective Intelligence, who were 
not part of the project team. A short presentation providing an overview of the 
problem space as regards hypertension and medication was delivered to provide 
context for the activities that would be completed throughout the day.

Following the presentation, participants engaged in a review of the categories of bar-
riers, with a view to generating options for overcoming these barriers. To generate 
options in response to barriers, small working groups of participants (4–5 persons 
each) engaged in idea generation in response to three assigned barrier categories. 
During this stage of the workshop, the ‘ideawriting’ technique was used (Wood & 
Roth, 1990). Each of the small working groups was asked to generate options in 
writing and to use open dialogue to explore the meaning of ideas generated. Five steps 
were involved in idea writing: (a) a stimulus question was presented to participants; 
(b) each participant worked alone to silently generate ideas in writing; (c) written 
sheets of ideas were exchanged within the working groups and individuals had the oppor-
tunity to add ideas as they read others’ papers; (d) unique ideas were discussed and 
clarified; and (e) each working group orally reported the ideas generated in a plenary 
session. This stage of work focused on the generation of options in response to barrier 
categories and allowed stakeholders to scope out a broad range of options in response 
to barriers before focusing attention on specific scenarios of application of the MIAMI 
intervention.

Stage 3: generation of user needs
The next stage involved using scenario-based design methods to generate specific user 
needs (Rosson & Carroll, 2002). In advance of the Collective Intelligence session, the 
research team and facilitation team worked together to design a set of scenarios that 
could be used as inspiration for group idea generation during the workshop. These 
were based on relevant theories and frameworks (e.g. the Common-Sense Self-Regu-
lation Model Leventhal et al., 2003 and Necessity-Concerns Framework Horne & 
Weinman, 1999), the work the research team had conducted on Stage 1 of the BCW 
(see Table 2) and clinical experience. Following guidelines provided by Rosson & 
Carroll (Rosson & Carroll, 2002), design representations captured in the scenarios 
were concrete, flexible, and generative and did not specify fixed solutions. The scenarios 
that were designed by the facilitation and research team for this task presented challenges 
faced by both GPs and patients, to help workshop participants to orient themselves in 
each individual ‘actor’s’ problem space, so that they could imagine such a situation 
arising and consider what supports would be useful in each of these circumstances. 
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An example of one of the scenarios used can be seen in Figure 2. The aim was to prompt 
user needs in relation to: (1) Information Needs; (2) Communication Needs; (3) 
Decision-Making Support; and, (4) Behavioural Support Needs. Participants were 
asked to consider the roles of each actor in each scenario and generate a list of needs, 
and the reasons for these needs. These needs were subsequently discussed by sub- 
groups and all ideas were collated by the workshop facilitation team. The identification 
of user needs generated through this scenario-based design stage, informed by the earlier 
Collective Intelligence analysis of barriers, and generation of targeted options, provided a 
strong basis for further design work.

Stage 4: prioritisation and refinement
As outlined in the introduction, the Collective Intelligence process was couched within the 
larger framework of the BCW. The targeted options produced at the Collective Intelligence 
workshop allowed us to identify possible intervention functions (Phase 2 of the BCW) but 
refinement, identification of content and operationalisation was required (Phase 3 of the 
BCW). This was conducted by the core research team and PPI panel. User needs and tar-
geted options were tabulated by the research team and brought to PPI and wider study 
team meetings, where the priority of each need and utility of each option was discussed. 
This was informed by the Acceptability, Practicability, Effectiveness, Affordability, Side- 
effects and Equity (APEASE) criteria (Michie et al., 2011). If an option met the APEASE 
criteria and was considered acceptable and useful, it was chosen as an intervention com-
ponent. Components were mapped to the intervention functions of the BCW and Behav-
iour Change Technique Ontology to inform the logic model of the intervention. 
Subsequent meetings focused on possible barriers and suggestions for improvement to 
each component. Several iterations of each component were worked through until the 
component was considered acceptable and useful to PPI panel members.

Figure 2. Scenario used in Stage 3.
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Results

Stages 1 & 2: pre-workshop idea generation and review of barriers

In response to the pre-workshop idea generation, 154 barriers to patients and GPs bring-
ing up and working through issues around how people with high blood pressure use their 
medication were collated. Using the paired comparison method, these were summarised 
across 15 categories.

During the workshop, stakeholders generated a total of 157 options for overcoming 
these barriers. Table 4 presents an overview of the categories, sample barriers, and 
sample options for overcoming barriers. The full categorised sets of barriers and 
options can be found at https://osf.io/xusby/

Stage 3: generation of user needs

Using scenario-based design, stakeholders also identified a set of user needs, under the 
four headings of (i) information needs, (ii) communication and collaboration needs, 
(iii) decision-making needs, and (iv) behavioural support needs.

Stakeholders identified 102 Information Needs (subsequently divided into 10 cat-
egories), 126 Communication and collaboration needs (subsequently divided into 8 cat-
egories), 65 Decision-making needs (subsequently divided into 6 categories) and 89 
Behavioural support needs (subsequently divided into 8 categories). Table 5 provides 
the five most common needs within each category, along with a selection of illustrative 
quotes. The full set of categorised needs is provided at https://osf.io/xusby/

Stage 4: prioritisation and refinement

Through the use of the APEASE criteria, along with discussion with the PPI panel and 
wider research team, user needs were prioritised and targeted options were chosen to 
become intervention components. These were mapped to the intervention functions of 
the BCW and Behavioural Change Technique Ontology (Marques et al., 2023). The 
research team and PPI panel then worked together to operationalise and create the 
content for the intervention components. For example, the informational BP videos 
were co-created by the research team and PPI panel, where the PPI panel suggested 
content for the video, the research team drafted the video and the PPI panel gave 
several rounds of feedback with suggested modifications before approving the final 
version.

The finalised MIAMI intervention is described in Table 6. The logic model for the 
intervention is depicted in Figure 3, to graphically represent the intervention structures 
and processes, including proposed BCTs and associated mechanisms of action. Interven-
tion components can be seen in detail in the intervention manual (https://osf.io/xusby/).

The TIDieR checklist is presented in Appendix 2.

Discussion

This paper comprehensively and transparently reports the development process of the 
MIAMI intervention, with the BCW as an overarching guidance framework and 
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Collective Intelligence methodology used to operationalise stakeholder input. GUIDED 
and TiDIER checklists can be seen in Appendices 1 and 2. The finalised intervention 
provides supports to both GPs and people with hypertension to allow a useful and 

Table 5. Results of stage 3 of the Collective Intelligence process.
Categories of needs Sample needs within the consultation

Information needs
Patient understanding (22%) ‘To understand why I need medication’
Importance of controlling blood pressure 

(17%)
‘Information on the consequences of not taking the medication’

Forms of information delivery (13%) ‘Written information to take home with me’ 
‘An infographic to explain the risks and side effects’

Understanding the patient perspective 
and concerns (13%)

‘To know what concerns, worries the patient has with taking all of her 
medication’ 

‘Information about the best way to support patient decision making’
Accessibility and quality of information 

(9%)
‘Easy access to leaflets, website and videos that can be recommended to 

patients’ 
‘Clear and concise instructions about my tablet’

Communication needs
Empowering and understanding (27%) ‘GP to acknowledge my difficulties’ 

‘An action plan that reflects my needs + expectations, tailored to me/my 
lifestyle’ 

‘To be an active participant in my options’
Open communication (24%) ‘Ask open questions around medication taking’ 

‘Open, honest, person centred communication’ 
‘To practice using clear language’

Creating an environment for 
communication (24%)

‘To avoid seeming rude or dismissive’ 
‘Need the patient to feel that the decisions are collaborative’

Tools and strategies (6%) ‘To use tools to determine patient’s needs’ 
‘Have a pre-consultation plan, so can have questions/concerns ready to 

discuss’
Communication actors (6%) ‘Involve the practice nurse in communication’ 

‘My GP to send the pharmacist my prescription directly’
Decision making needs
Shared decision making (34%) ‘Ask patient if she agrees with decision’ 

‘Actively listen to each other’ 
‘To balance my professional opinion with the desires of the patient’

Informed decision making (23%) ‘To ensure that patient has the information necessary to make an informed 
decision’ 

‘Think about what I want from the doctor appointment’ 
‘My GP to provide recommended resources e.g. websites/online apps’

Tools to support decision making (17%) ‘A list of prompts to guide my conversation – focused but open’ 
‘A tool I can take home with me so that I can reflect and affirm my decision 

making’
Plans and expectations (14%) ‘Decide what is most important to work out first’ 

‘At the appointment close, ask ‘so are you happy to try that?’ 
‘An agreement on follow up plans’

Testing (6%) ‘The inclusion of the urine testing to be clear and safe’ 
‘Further tests – 24 h blood pressure monitor’

Behavioural support needs
Tools and strategies (34%) ‘Offer some tools to remind the patient to take meds’ 

‘A app or test messaging service assist with reminders’
Support from others (17%) ‘To know of and be able to direct and signpost the patient to community/ 

online supports (groups/information/class)’ 
‘An easy way to communicate with pharmacists re. supporting patients’ 
‘Talk to my family about my medicine needs’

Follow-up (11%) ‘To follow up regularly with the patient’ 
‘To schedule a follow-up appointment to check on my progress and for 

support’
Goals and roadmaps (10%) ‘Agree a roadmap of actions with the patient’ 

‘To be clear on what exactly I have to do’
Medication and lifestyle (10%) ‘Link medication-taking with other habits’
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non-judgemental consultation about medication-taking. Full details of GP and patient 
components can be seen in Table 6.

One of the particularly novel aspects of this behavioural intervention was the use of 
the chemical adherence test as part of this complex behavioural intervention. There is 
increasing interest in using such tests as part of hypertension care (Lane et al., 2022); 
we have previously shown, in a pilot study, the feasibility, acceptability, and efficacy of 
routinely using these tests in Irish general practice (Hayes et al., 2019). There is 

Table 6. Finalised MIAMI intervention.
GP

Component User need
Intervention 

function Details

Training videos Communication 
need 

Information need 
Behavioural need

Education 
Training 
Modelling

30 min training package(6 short videos and quiz) 
Part 1: Adherence to medication, including the 

extent of non-adherence, key factors 
associated with adherence, and types of non- 
adherence 

Part 2: Three case studies to illustrate how you 
might support patients’ medication adherence 
in different scenarios 

Part 3: Skills and strategies to support adherence 
Part 4: A case study illustrating the use of the 

MIAMI intervention
MIAMI booklet Information need Education Booklet contains 

. BP thresholds (American College of 
Cardiology)

. Oral anti-hypertensive drugs (American 
College of Cardiology)

. Core drug treatment strategy for 
uncomplicated hypertension (European 
College of Cardiology)

. List of available single pill combinations

. Simple reiteration of key training messages

Drop-down menu on 
computer to guide 
consultation

Communication 
need 

Decision need 
Behavioural need

Environmental 
restructuring

Drop-down menu on computer which contains a 
guide to the consultation. 

. Discussed ABPM YES/NO

. Discussed urine results YES/NO

. Made an agreed plan which may include: 
single pill combinations, ‘blister pack’ 
specification: YES/NO

. Asked patient to form a habit (pair 
medication taking with another stable 
behaviour e.g. a mealtime/brushing teeth/ 
Coronation Street): YES/NO

. Wrote out the agreed plan on the ‘MIAMI 
pre-consultation tool’ YES/NO

. Sent relevant text message: YES/NO

Text to copy and paste into text messages You 
can set up text messages to remind you to take 
your medication at dontforget.ie 

Information about blood pressure and blood 
pressure medication is available on the Croí 
website: https://croi.ie/health/heart-conditions/ 
high-blood-pressure/
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similar confirmatory evidence from a UK opportunistic study of 191 patients with hyper-
tension, all on at least one blood pressure lowering medication, that it is indeed feasible to 
carry these tests out in a general practice setting. However, this UK study suggested that it 
is not appropriate to carry out these tests routinely given the low prevalence of 4.7% of 
chemical non-adherence that was detected (mean age 76.2 ± 6.6 years) (Sheppard et al., 
2022). The authors recommended that chemical urine testing be reserved for patients 

Table 6. Continued
Patient

Component User need
Intervention 
function Details

Pre-consultation 
plan

Communication 
need 

Decision need

Environmental 
restructuring

Short document containing 

. ‘What do you want to talk about at your blood 
pressure appointment today?’ (to be filled in prior to 
consultation)

. Textbox for BP reading and whether it is in target

. Textbox for goal setting and action planning (to be 
used during consultation)

GP consultation Communication 
need 

Decision need 
Behavioural need

Environmental 
restructuring

Discussion of ABPM and urine test results. 
Use of pre-consultation plan to create shared action plan 
GP to review prescription and adjust to include single pill 

combinations and blister pack if appropriate 
GP to advise on habit creation GP to send text messages 

on dontforget.ie and Croí website if appropriate
Croí website Information need Education Page on website containing (both text and video format) 

. information on BP

. BP values

. how medication works

. benefits of medication

. possible side effects

Figure 3. MIAMI logic model.
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who are on multiple blood pressure lowering medications and whose blood pressure 
control is not optimal. This is the specific patient group for which the MIAMI interven-
tion has been developed (Lane et al., 2022).

Another unique feature of this study was the use of the Collective Intelligence meth-
odology within the BCW framework for behavioural intervention design. This provided 
an efficient method to collectively orient and engage a diverse group of stakeholders in 
this complex problem space. However, the BCW focuses on identifying and changing 
one specific behaviour and following a prescribed set of steps to identify intervention 
options. It was sometimes challenging to maintain this approach in the intervention 
development process, given the complexity of the multiple interdependent patient and 
provider behaviours involved in using medication appropriately. While Collective Intel-
ligence provides a systematic and structured method to gather input from multiple sta-
keholders, it also provided the freedom to reconceptualise the nature of the problem and 
to generate solutions that are not easily rendered into specific techniques and related 
mechanisms of action. For example, the identification of the critical role of enhancing 
the more intangible ‘space between us’ factors (Lloyd, 2009) that might be variously 
referred to as therapeutic alliance (Elvins & Green, 2008) or patient-provider relationship 
(Drossman & Ruddy, 2020) meant that reducing the solutions to a set of specific behav-
iour change techniques and related mechanisms of action was challenging at time. While 
we do believe that Collective Intelligence aligns with the spirit of the BCW and PPI in 
research, in that it assigns equal expert status to all stakeholders including patients, clin-
icians and behaviour change specialists, it remains to be seen whether this method trans-
lates more widely to multiple health behaviour change design applications.

A key question that this study can address relates to the feasibility of addressing one 
specific kind of medication use for one single disease, as part of a behavioural interven-
tion in a general practice consultation. Recently the powerful concept of Time Needed to 
Treat (TNT) has been developed (Johansson et al., 2023). Broadly speaking this refers to 
the time in a consultation that would be required to implement a treatment recommen-
dation and serves to remind those developing interventions and guidelines for the 
general practice context that implementation of new disease-specific practices might 
often be unfeasible, if time constraints are not appropriately considered (Albarqouni 
et al., 2023). This is particularly the case given the reality of the extent of multimorbidity 
and related polypharmacy in older adulthood, where GPs are often faced with an already 
unmanageable range of guideline recommended practices to prioritise before patient 
support with medication-taking can be considered (Foley et al., 2021). By working 
closely with GPs throughout the project, the evaluation of the MIAMI intervention 
will keep these implementation considerations at the forefront of the final analyses.

In conclusion, there are several strengths to this intervention design, including the sys-
tematic development of the intervention, the diverse stakeholder involvement, and con-
tinuous PPI contributions throughout the entire programme of work. While this was 
sometimes challenging, it allowed the behavioural intervention development to align 
with the principles of co-production that are increasingly recognised as being essential 
to the design of sustainable and implementable health interventions (Batalden et al., 
2016). The detailed description of the intervention development and content in this 
paper will enable future work to incorporate the study findings more accurately into evi-
dence synthesis research and to carry out replication studies or extensions and 
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refinements of the MIAMI intervention. The full pilot and feasibility evaluation of the 
MIAMI intervention, including a qualitative substudy and health economics costings, 
is underway and will be reported separately in a subsequent paper.
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