
 

 
 

BMJ Open is committed to open peer review. As part of this commitment we make the peer review 
history of every article we publish publicly available.  
 
When an article is published we post the peer reviewers’ comments and the authors’ responses online. 
We also post the versions of the paper that were used during peer review. These are the versions that 
the peer review comments apply to.  
 
The versions of the paper that follow are the versions that were submitted during the peer review 
process. They are not the versions of record or the final published versions. They should not be cited or 
distributed as the published version of this manuscript.  
 
BMJ Open is an open access journal and the full, final, typeset and author-corrected version of record of 
the manuscript is available on our site with no access controls, subscription charges or pay-per-view fees 
(http://bmjopen.bmj.com).  
 
If you have any questions on BMJ Open’s open peer review process please email 

info.bmjopen@bmj.com 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/
info.bmjopen@bmj.com
http://bmjopen.bmj.com/


For peer review only
A nominal group technique study of factors that influence 

European prescription choice for Parkinson’s disease

Journal: BMJ Open

Manuscript ID bmjopen-2024-090018

Article Type: Original research

Date Submitted by the 
Author: 14-Jun-2024

Complete List of Authors: Begley, Emma; Aston University, Psychology
Thomas, Jason; Aston University, School of Psychology, College of Health 
and Life Sciences
Hind, William; Alpharmaxim Healthcare Communications
Senior, Carl; Aston University, School of Psychology, College of Health 
and Life Sciences

Keywords: Parkinson-s disease < NEUROLOGY, QUALITATIVE RESEARCH, 
Prescriptions

 

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only
I, the Submitting Author has the right to grant and does grant on behalf of all authors of the Work (as defined 
in the below author licence), an exclusive licence and/or a non-exclusive licence for contributions from authors 
who are: i) UK Crown employees; ii) where BMJ has agreed a CC-BY licence shall apply, and/or iii) in accordance 
with the terms applicable for US Federal Government officers or employees acting as part of their official 
duties; on a worldwide, perpetual, irrevocable, royalty-free basis to BMJ Publishing Group Ltd (“BMJ”) its 
licensees and where the relevant Journal is co-owned by BMJ to the co-owners of the Journal, to publish the 
Work in this journal and any other BMJ products and to exploit all rights, as set out in our licence.

The Submitting Author accepts and understands that any supply made under these terms is made by BMJ to 
the Submitting Author unless you are acting as an employee on behalf of your employer or a postgraduate 
student of an affiliated institution which is paying any applicable article publishing charge (“APC”) for Open 
Access articles. Where the Submitting Author wishes to make the Work available on an Open Access basis (and 
intends to pay the relevant APC), the terms of reuse of such Open Access shall be governed by a Creative 
Commons licence – details of these licences and which Creative Commons licence will apply to this Work are set 
out in our licence referred to above. 

Other than as permitted in any relevant BMJ Author’s Self Archiving Policies, I confirm this Work has not been 
accepted for publication elsewhere, is not being considered for publication elsewhere and does not duplicate 
material already published. I confirm all authors consent to publication of this Work and authorise the granting 
of this licence. 

Page 1 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://authors.bmj.com/wp-content/uploads/2018/11/BMJ_Journals_Combined_Author_Licence_2018.pdf
http://creativecommons.org/
http://bmjopen.bmj.com/


For peer review only

1

A nominal group technique study of factors that influence 
European prescription choice for 

Parkinson’s disease

Emma Begley1,2, Jason Thomas 1, Will Hind 2, Carl Senior 1

1School of Psychology, College of Health and Life Sciences, Aston University, Birmingham, 
B4 7ET, UK
2Alpharmaxim, Century Park, Pacific Rd, Altrincham, WA14 5BJ, UK

Corresponding Author 
Carl Senior

Email Addresses
Dr Emma Begley, e.begley@aston.ac.uk

Dr Jason Michael Thomas, thomasj8@aston.ac.uk

Dr Carl Senior, c.senior@aston.ac.uk

Mr William Hind, william.hind@alpharmaxim.com

Page 2 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

2

Abstract

Objectives: This study aimed to establish a consensus on key factors that influence 

medication choices for Parkinson’s disease and to identify the behavioural determinants of 

these factors using behaviour change theory as a theoretical lens.

Design: This qualitative study used the nominal group technique to conduct structured 

online focus group meetings. A facilitator guided participants to 1) individually generate a list 

of factors that influence their decision to prescribe; 2) collectively share these factors; 3) 

refine and clarify factors; and 4) rank the most important factors. Subsequently, the most 

important factors identified were mapped to the Theoretical Domains Framework (TDF) and 

the Capability, Opportunity, Motivation – Behaviour (COM-B) model to identify the 

behavioural determinants that influence medication choice. 

Participants: Eighteen healthcare professionals including neurologists, consultants and 

specialist nurses/practitioners who prescribe medication were recruited across Europe and 

participated in one of seven focus groups.

Results: There was good consensus among the participants about which factors influence 

their prescribing decisions. Overall, participants identified 60 unique factors that were 

broadly categorised into the following themes: medical or symptom concern, patient 

characteristics, side effects, access to treatment, clinical guidelines, social support and 

patient preference. Factors discussed and prioritised by the participants aligned with seven 

of the 14 TDF domains: knowledge; memory, attention and decision processes; beliefs about 

consequences; goals; social/professional role and identity; environment context and 

resources; and social influences. Together, these were subsequently mapped onto four of 

the six subdomains of the COM-B model: psychological capability, reflective motivation, 

physical opportunity and social opportunity.

Conclusions: These findings suggest that prescribing decisions for Parkinson’s disease are 

determined by a complex range of factors linked to the COM-B components capability, 
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3

motivation and opportunity. These can be further understood by specific behavioural 

domains, as identified by the TDF, which should be targeted to help optimise subsequent 

prescribing decisions. 

Keywords: Parkinson’s disease, qualitative research, prescriptions

Strengths and limitations of this study

• Participants were recruited from across Europe, thereby gathering insight from a range 

of different healthcare environments

• The structured approach of the nominal group technique was an efficient and effective 

method that was well received by participants and enabled all participant opinions to be 

heard

• The study applied well-used and validated psychological theory to interpret the results

• Difficulty coordinating participant availability led to a small number of participants per 

focus group (two or three in each group), which may have reduced the breadth of factors 

generated 

• The geographic distribution of participants was skewed toward the UK, which may have 

caused participants from other countries to feel an imbalance when voicing their opinion
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INTRODUCTION

Parkinson’s disease (PD) is the fastest growing neurological condition worldwide which, in 

part, can be explained by an aging population who are developing PD and living longer with 

it [1]. In 2016, 6.1 million individuals were estimated to have PD, rising to 8.5 million in 2017, 

and with prevalence rates projected to rise further still, to almost 14.2 million by 2040 [1-3]. 

Consequently, the burden placed on healthcare systems due to PD (e.g. cost and medical 

needs) is also likely to increase. Currently there is no therapy to cure or slow down the 

progression of PD and, due to the variability of symptoms, patients often require a 

personalised management approach that utilises the growing repertoire of therapeutic 

options available [4]. Levodopa has been used for over 50 years, and it remains the gold-

standard treatment for symptoms of PD despite the potential unresolved side effects that can 

trigger dyskinesia and OFF symptoms in patients [5]. Medical experts continue to call for 

new, more effective therapies [6], and although some progress has been made (e.g. 47 

clinical trials exploring PD therapies were registered between 2008 and June 2021), more 

than 96% of drugs fail during development [5]. Hence, it is critical that, with the medication 

available, the best options are prescribed for each patient and, as new more effective drugs 

arrive, that healthcare professionals (HCPs) are informed in their choices. 

It is noteworthy that although clinical reasoning is the foundation of medical practice, there is 

only limited evidence regarding how these processes are formulated in chronic care [7, 8] 

(e.g. for neurodegenerative diseases, such as PD). It is clear that evidence-based medicine 

and shared decision making synergise to help HCPs make decisions; however, balancing 

patients’ health priorities and their autonomy of treatment preference is still a continuous 

challenge [8]. Further, several psychological influences are likely to contribute to clinical 

decisions. For example, the level of pressure general practitioners (GPs) are working under 

has been shown to influence their choice of antibiotics; GPs working under increased 

pressure (e.g. high demand from patients, insufficient time and resources, long working 

hours) prescribed 6.4% more broad-spectrum antibiotics than GPs working under less 
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pressure [9]. Where there is considerable uncertainty (e.g. in the context of multimorbidity 

management), clinical reasoning may also be influenced by emotions such as fear, anxiety 

and frustration, leading to hesitancy and clinical inertia [7]. Clinician bias is another factor 

that has been reported as influencing which treatments clinicians recommend to patients, 

further highlighting the importance of understanding the processes behind these clinical 

decisions [8]. There is clearly a wide variety of factors that can influence HCP decision 

making and there is a risk of negatively impacting healthcare practice by underestimating the 

role of these influences [7]. This is particularly relevant to PD, where there is limited 

information regarding the factors that might influence prescribing decisions [10].

Another key consideration is how evidence regarding such factors, if it is available, can be 

used to impact practice. Theories of behaviour science, such as the Behaviour Change 

Wheel (BCW) and Theoretical Domains Framework (TDF), offer a robust and transparent 

way of understanding the determinants of a behaviour (e.g. prescribing medication for 

patients with PD) and help identify an effective way to target change [11, 12]. Indeed, the 

application of behaviour theory has been used previously to explore prescription medicine 

decisions [13] and investigate behaviour-change interventions to optimise prescribing [14]; 

however, little is understood about the theoretical determinants that influence medication 

choices for PD. Changing prescribing behaviour to optimise existing and new drug therapies 

for PD requires an in-depth understanding of the wide variety of factors that influence HCP 

decision making. Moreover, isolating the key factors (i.e. those which have the greatest 

influence on decision making) is equally important if appropriate targets for behaviour 

change are to be identified. 

Exploring the lived experiences of HCPs who prescribe medication offers an opportunity to 

gather valuable data to identify these factors. Hence, this study aims to establish a 

consensus on the key factors that influence prescription medication choices among HCPs 

who prescribe medication for PD. A secondary aim is to understand and therefore be able to 
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target the behavioural determinants from a behaviour-change perspective, to support the 

optimisation of medication for PD. 

METHODOLOGY

Study design 

This study is qualitative and draws on deductive and inductive analysis. Cross-sectional 

online focus groups were designed and delivered using the Nominal Group Technique 

(NGT) method to identify and establish a consensus on the factors that influence HCPs’ 

choice of medication for patients with PD. The NGT method was chosen because it is a 

highly structured approach that offers a discursive and democratic method of collecting data 

and creates a collaborative balance among participants [15]. In comparison to other 

qualitative research techniques (e.g. in-depth interviews), NGT diminishes the potential for 

facilitator bias and encourages participants to occupy an active, democratically led role. 

Originally developed to assist in healthcare planning [16], the method lends itself particularly 

well to healthcare research and has been used to develop a framework for care coordination 

[17], explore stakeholder views on hypertension medication adherence [18], manage 

Alzheimer’s disease (using a modified version of the NGT) [19] and identify research 

priorities for PD management [20]. The benefit of the NGT approach is that it is possible to 

generate ideas, problem solve and establish a consensus that will identify key priorities for a 

given topic in a timely manner [20]. 

Notably, the NGT allows a thematic structure to emerge organically within each group, 

without imposing any preconceived analytic framework by the facilitator [21]. The approach 

taken aligns closely with a critical realist perspective [22]. Central to critical realism are 

principles asserting the existence of a multilayered real world, shaped by underlying causal 

mechanisms. These mechanisms generate phenomena, which are then experienced by 

individuals. However, as these mechanisms are not directly observable due to the complex 
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nature of reality, they are inferred through exploring how people construct and attribute 

meaning to their experiences of phenomena [23].

In the context of prescribing medication for PD, understanding the underlying mechanisms 

that drive prescribing behaviour becomes crucial. While mechanisms possess the potential 

to produce phenomena, their causal efficiency is contingent upon the contextual conditions 

within which they operate. This notion of an ‘open system’ acknowledges that the 

effectiveness of a mechanism can be influenced by other coexisting mechanisms within a 

given context [24].

Employing a ‘group-by-group’ critical realist analytical approach allows for the exploration of 

variation within and between responses, ultimately leading to the identification of themes 

across the focus groups. These themes can serve as valuable indicators of the similarities 

and differences in how HCPs construct their experiences of prescribing, shedding light on 

the nuanced factors shaping prescribing behaviour within the complex landscape of PD 

management.

Participants and recruitment

Participants were opportunistically recruited and initiated using an online poster 

disseminated via neurodegenerative disease societies and social network platforms. Experts 

in the PD field were individually identified using relevant conference/society programmes 

and websites and, where possible, contacted via email and invited to take part. Snowball 

sampling was also employed to support further participant recruitment. Participation in the 

study was open to HCPs from across Europe who spoke English; were currently employed 

as a medical professional (e.g. consultant, specialist nurse, neurologist); and had prescribed 

medication for PD in the past 2 years (2021–2023). Prospective participants were excluded if 

they were retired or did not hold a licence to prescribe medication. The recruitment process 

ran from March 2023 and ended once 18 HCPs had enrolled (and seven groups had been 

recruited), which is consistent with the critical realist assumptions underpinning the study 
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[25] and also supported by previous research, which indicates that 80% of data saturation 

can be achieved with two to three groups [26]. One participant who agreed to take part left 

the study before discussion began, as they were no longer involved in prescribing 

medication. All participants provided digitally informed consent, thereby indicating that they 

understood their participation was voluntary, confidential, and that they were free to withdraw 

at any point without having to provide a reason. To thank participants for their time, they 

were remunerated with a £/€20 online shopping voucher once the focus group meetings 

were complete. This study received full ethical approval from the Aston University College of 

Health and Life Sciences Research Ethics Committee, Birmingham, UK, in addition to the 

NHS Health Research Authority and Care Research Wales Research Ethics Committee 

(24/HRA/0792).

Data collection

To ensure the authenticity and depth of insights gathered from the participants, each focus 

group was facilitated by the lead author (EB), who had no prior contact with the participants, 

thus minimising the potential for social desirability artifacts to influence the data collection 

process. Participants had no prior knowledge of the research or of the researcher, and only 

understood the aims for doing the research by reading the participant information sheet. 

Each of the seven focus groups lasted 1 hour and took place online using Microsoft Teams, 

with each participant attending only one meeting. Hosting the meetings virtually enabled 

wider data collection from participants taking part across Europe [27]. Video of each meeting 

was digitally recorded for sense-checking purposes, but was not transcribed because the 

focus group consensus of priority factors was the only relevant output data; no participant 

quotations were used. As well as EB, an assistant was present at the meetings to create 

field notes that would support later interpretation of the context of the factors discussed.
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The nominal group technique (NGT)

Each focus group commenced with scene setting (10 minutes – welcome, aims, purpose, 

research interest and procedural details) followed by presentation of the nominal prompt, 

"What factors influence your choice of prescription treatment for Parkinson’s disease?" to 

guide subsequent discussion (the prompt was not piloted, nor were participants shown it 

before taking part). A silent generation phase (5 minutes) allowed participants to 

independently scribe responses to the prompt. Each participant then shared their ideas 

during a round-robin discussion (10 minutes) facilitated by EB who compiled a 

comprehensive list and shared on screen for participants. During the clarification phase (10 

minutes), participants were encouraged to refine, merge or eliminate duplicate ideas to 

streamline the list for further assessment. In the subsequent ranking stage (15 minutes), 

participants individually ranked their top five factors in order of importance (1 = most 

important; 5 = least important), before they were collectively discussed and grouped by the 

facilitator. Finally, the ranked factors were revealed, allowing participants to collectively 

agree on the group ranking and address any disparities through discussion or voting for 

amendments (10 minutes).

Data analysis

The NGT approach enables data analysis to take place during the focus group. Data were 

interpreted qualitatively by allowing a subordinate list of themes to emerge at the round-robin 

stage of each group and later refined and merged where possible in the clarification stage. 

Using these lists, each group agreed on the superordinate ranked factors by voting on their 

importance. The superordinate ranked factors that emerged from group consensus were 

then deductively coded to the behavioural domains of the TDF and COM-B model to identify 

the behavioural determinants underpinning these factors. This stage involved an iterative 

process of agreement between authors EB, JT and CS until the superordinate themes could 

not be reduced further on to the behavioural domains of the TDF and COM-B models. A 
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codebook defining each of the TDF domains, and how each factor mapped onto them, is 

provided in supplementary file 1. 

Research team and reflexivity

Dr Emma Begley, PhD, is a qualified female researcher with 11 years’ experience in public 

health and behaviour change; any prior knowledge about Parkinson’s disease was 

established during a literature review. At the time of the study, EB was employed as a 

Knowledge Transfer Partnership Research Associate at Aston University, Birmingham, UK. 

Patient and public involvement

No patients or members of the public were involved in designing or carrying out this 

research. 

FINDINGS

Participant characteristics

Across the seven focus groups, a total of 18 participants between 25 and ≥65 years of age 

took part (female n=10; male n=8). Each focus group comprised two or three participants. 

Participants’ experience of working in PD ranged from 2 to ≥20 years as neurologists, 

consultants, specialist nurses or specialist practitioners (n= 5, n=3, n=8 and n=1, 

respectively; data unavailable for one participant). Most participants were recruited from the 

UK (n=11); other participants were recruited from Austria, France, Ireland, Italy, Netherlands, 

Sweden and Switzerland (n=1, from each county).

Silent generation of factors and round robin (NGT stages 2 and 3)

The raw data that emerged from the silent generation and round-robin stage yielded 60 

unique factors that participants thought influenced their prescribing decisions; individual 

focus groups reported a range of 22–41 factors. There was good consensus of factors that 
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emerged across the focus groups and data saturation was reached by the seventh focus 

group (FG7). 

All seven focus groups consistently discussed patient age, HCP and/or patient experience of 

using a medication, symptoms (including severity and burden) and suitability of a medication 

(e.g. ease of use of medication, route of administration) as important factors. When making 

prescribing decisions, participants also mentioned how they considered reducing pill burden 

and simplifying a drug regimen for patients, thereby making it more suitable and acceptable. 

Other factors commonly reported included consideration of patient cognition (e.g. level of 

education and literacy), complications of comorbidities (e.g. hypotension or high blood 

pressure), side effect profiles, availability of drugs on practice formularies (although 

participants explained this was not an issue across Austria, Germany or Switzerland), patient 

quality of life (QoL; e.g. daily activity level and ability to still work) and support at home to 

administer and manage medication. 

Drug cost was discussed by all groups but only five included it in their ranked priorities. 

There was, however, some discrepancy between participants about whether they considered 

cost to be a swaying factor; one participant each from the UK (FG3), France (FG4), and Italy 

(FG7) expressed that cost was not an influencing factor as efficacy was valued more. There 

were also inconsistencies regarding the perceived importance of guidelines. Although five 

focus groups ranked guidelines as being important, either as a factor on its own or as part of 

a broader theme (e.g. external factors, practicalities or drug factors), a few participants (one 

from FG3 and two from FG5) recalled that they only use them to some extent and preferred 

to refer to published evidence. Other factors occasionally reported related to polypharmacy, 

patient and HCP treatment expectations and desired outcomes, patient preference, HCP 

authority to prescribe, drug efficacy, multidisciplinary team support, psychological health, 

trials and evidence, capacity to monitor treatment, patient frailty, risk of impulse control 

disorders and type of PD. 
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Clarification and ranking (NGT stages 4 and 5)

Participants ranked between 3 and 8 priority factors; differences in number of priorities 

between focus groups occurred due to participant preferences to specify individual factors 

rather than collapse them into broader themes. As such, order of rankings is broadly covered 

(see table 1 for a full overview):

• Medical or symptom concern included factors such as stage of disease, symptom 

concern or severity and was discussed by six groups, and although four of these groups 

categorised this factor into a broader theme (disease prognosis, patient characteristics or 

clinical factors), it was generally ranked a first priority. 

• Patient characteristics included factors such as patient age, QoL or frailty and was a 

preferred theme across the groups (five out of seven groups) and was often ranked as a 

first or second priority, although FG5 ranked it fourth. The two groups that did not include 

patient characterises as a superordinate theme decided either to prioritise and 

individually rank patient age, lifestyle and comorbidity (FG4) or included patient 

characteristics within a highly ranked ‘clinical factors’ theme (FG7). Despite this variance, 

the majority of focus groups agreed that factors related to patient characteristics are of 

high importance when making prescribing decisions. 

• Side effect profile was discussed by six groups and ranked either as a category by itself 

or within a broader theme such as response to treatment, practicalities or clinical factors. 

Three groups ranked this theme as being third most important. In FG6, it was mentioned 

that certain medications may be prescribed to manage side effects, but they did not 

include side effect profile as one of their ranked themes. 

• Access to treatment, including availability of treatment, was selected as a priority by 

four groups, but there was no consistency in its ranking. For example, FG1 ranked this 

least important (sixth), while FG2, 3 and 6 categorised it into broader themes that were 

ranked at first, third and fourth priority, respectively. Although the positioning of 
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importance is indifferent between groups, access to treatment was still an important 

consideration when making medication choices. 

• Clinical guidelines, including knowledge and practice of, was discussed by six groups, 

but there was no consensus on ranking between groups. The groups that prioritised 

guidelines (or included it in broader themes) ranked them first (FG1 and FG2), third (FG3 

and FG7) or fourth (FG6). FG5 discussed guidelines but did not prioritise them (see 

supplementary file 2), while FG4 did not discuss guidelines at all.

• Social support, including carer support at home to manage treatment, was a priority for 

five groups; three of these groups categorised it into broader themes (e.g. patient 

characteristics [FG1 and FG2], external factors [FG2]). There was no consensus on its 

ranking, but participants did discuss the importance of having support at home to 

manage certain treatment. 

• Patient preference was a priority for five groups; two groups ranked it as a fifth priority, 

while the other three groups included it within broader themes that were ranked first 

(FG3) or second (FG1 and 7). Generally, participants discussed the relevance of 

understanding what patients want and listening to their requests when they have done 

their own research about available treatment. 

Other factors that were prioritised and ranked but could not be easily grouped into the above 

themes included interpersonal relationships, such as multidisciplinary support (ranked fifth 

by FG1); efficacy and safety of a drug (ranked second by FG5, while three other focus 

groups included it within broader themes); treatment needs, such as patient expectation and 

symptom treatment (ranked fourth by FG7); and cost (ranked fifth by FG7, and included 

within broader themes for four other groups; however, some participants did not perceive 

cost as a swaying factor). 

Table 1. Factors/categories and ranked priorities

Factors/categories (n, country) Participant (P) ranking

FG1 (n=3, UK) P1 P2 P3

Final group 
consensus
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Local/national guidelines 6 1 1 1
Patient characteristics 1 2 2 2
Disease prognosis/stage of disease 3 4 3 3
Response to treatment 2 3 4 4
Interpersonal relationships 4 5 5 5
Access to treatment 5 6 6 6

FG2 (n=3, UK) P1 P2 P3
External factors 1 1 3 1
Patient characteristics 2 2 1 2
HCP experience 3 4 2 3
Side effects 4 3 4 4

FG3 (n=2, UK) P1 P2
Patient characteristics 1 1 1
HCP experience 2 2 2
Practicalities 3 3 3

FG4 (n=3, UK, IRE, FR) P1 P2 P3
Medical concerna 1 1 b 1
Age 3 5 1 2
Side effects 4 2 b 3
Lifestyle 2 b 5 4
Preference 5 3 b 5
Comorbidity b b 4 6
Motor ability b b 2c Not prioritised

Cognition b 4d 3c Not prioritised

FG5 (n=2, NL, SE) P1 P2
Symptoms 1 1 1
Efficacy and safety 3 2 2
Side effects 4 3 3
Patient characteristics 2 4 4
Preference 5 5 5

FG6 (n=3, UK, IT) P1 P2 P3
Patient characteristics 1 1 1 1
Quality of life 2 2 2 2
Social setting 3 3 3 3
Drug factors 5 4 4 4
Prescriber experience/culture 4 5 5 5

FG7 (n=2, IT, CH) P1 P2
Clinical factors 1 1 1
Shared decision making 3 3 2
Guidelines 2 4 3
Treatment needs 4 2 4
Cost 5 b 5e

Social support b 5 5e
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aParticipants in this group had differing opinions about whether patients’ cognitive ability and degree 
of motor symptoms should be included within this category or ranked separately (see footnotes c and 
d); bparticipant did not rank this factor; cparticipant ranked both ‘Motor’ and ‘Cognition’ separately in 
positions 2 and 3, respectively; dparticipant ranked ‘Cognition’ separately in position 4; eparticipants 
could not reach a consensus on which factor should be ranked in position 5. They decided that it was 
country-dependent so recommended different factors for CH and for ITLY. 
AT, Austria; CH, Switzerland; FG, focus group; FR, France; HCP, healthcare professional; IRE, 
Ireland; NL, Netherlands; P, participant; SE, Sweden; IT, Italy; UK, United Kingdom.

Theoretical mapping of priorities

The factors discussed and prioritised by participants aligned with seven of the 14 TDF 

domains, which subsequently mapped onto four of the COM-B subdomains (see figure 1 

below for a mapping overview). Prioritised factors from the focus groups aligned with the 

following two TDF domains, knowledge; and memory, attention and decision processes, 

which themselves map onto the COM-B capability domain (specifically, the psychological 

subdomain). Most of the factors mapped onto these domains were linked to HCP decision-

making processes and were informed by patient and clinical characteristics: factors that 

participants ranked as being the most important. In terms of knowledge, participants 

discussed that their understanding of the efficacy and safety of a drug, including the 

interaction of other medication, influenced their prescribing (see description of factors in 

supplementary file 2). 

INSERT FIGURE 1: Mapping of priority factors onto TDF and COM-B determinants.

Another suite of prioritised factors aligned with the following three TDF domains: belief about 

consequences; goals; and social/professional role and identity, which map onto the COM-B 

motivation domain (specifically, the reflective subdomain). Participants often shared 

concerns about the consequences of a medication causing side effects, such as reduced 

impulsive control, and the potential of medication to negatively impact patient QoL, or reduce 

or impair treatment outcome. As such, participants discussed how it was important for them 

to consider patient preferences and identify treatment needs, subsequently informing 
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treatment goals. Participants also felt that HCP experience and familiarity with prescribing a 

medication would influence future prescribing decisions (see supplementary file 2); this was 

particularly evident among specialist nurses who explained how they often discuss 

prescribing options with senior consultants or neurologists.

Finally, the remaining prioritised factors from the focus groups aligned with the following two 

TDF domains, environment context and resources; and social influences, which map onto 

the COM-B opportunity domain (the physical and social subdomains, respectively). Factors 

within these domains reflected influences arising from the participants’ physical environment 

(e.g. medication cost or availability) and resources (e.g. guidelines or access to medication) 

that somewhat determined prescribing decisions. Additionally, a range of social influences, 

such as the interpersonal relationships that arise from shared decision making with patients 

or HCP peers, support at home to help patients manage medication and a general 

prescribing culture, was reported by participants. 

DISCUSSION 

This study provides a coherent consensus of a variety of key factors that influence 

prescription medication choice for PD (first aim) and a theoretically informed understanding 

of the behavioural determinants that underpin HCP decisions (second aim). First, the NGT 

focus groups identified 60 unique factors that influence HCP prescribing medication choices 

for PD. Eighteen participants highlighted that medical or symptom concerns (often grouped 

into patient characteristics), followed by medication side effects, were consistently 

considered as important factors that influenced medication choice. Several additional factors 

(access to treatment, clinical guidelines, social support, patient preference, interpersonal 

relationships, efficacy and safety, treatment needs and cost) were also important; however, 

there was no consistency in their ranking. Second, seven TDF determinants were mapped to 

these factors and assessed using the COM-B model, which indicated that a HCP’s 
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psychological capability, physical and social opportunity, and reflective motivation are 

important determinants when making medication choices. 

The factors presented in this study are consistent with those reported by existing research. 

For example, a systematic review of 44 studies found that patient age was the most common 

factor that influenced prescription medication for PD [10]. Reasons for this included concerns 

regarding side effects, drug interactions or increased morbidity in older adults [10] factors 

that were also ranked as important in this study. Previous research also indicated that 

choosing a medication that facilitates an improved QoL for patients is often a priority [28, 29] 

which may explain why participants often discussed patient-directed goals (e.g. desire to still 

work) and treatment preferences in their ranked priorities. Issuing patients with their 

preferred treatment may, however, be hindered by time pressure, a barrier that has notably 

affected the provision of preventive health services in other therapeutic areas [30, 31]. The 

dichotomy of HCP opinion on the influence of guidelines is also worthy of discussion; this 

occurred mostly between specialist HCPs (e.g. consultants or neurologists) who referred 

less to them, and other medical prescribers (e.g. specialist nurses or GPs) who ranked them 

as important. This inconsistency of HCP adherence to guidelines is commonly reported [10] 

and the available evidence suggests that barriers to guideline adherence or evidence-based 

medicine may be due to HCP lack of time [31], increased pressure [9], or previous 

experiences and patient preference for certain medication [32].

By identifying these factors and understanding them in behavioural terms (i.e., what 

theoretically facilitates or is a barrier to performing a behaviour), it enables intervention 

designers to develop a robust strategy that more effectively brings about a desired change in 

behaviour [11, 33]. The effectiveness of doing so is reflected in a review that also used the 

TDF to identify behavioural determinants from interventions addressing medication 

optimisation more broadly [14]. The review identified 16 effective interventions that used a 

variation of nine TDF determinants to optimise medication prescribing; however, the authors 

noted that not all interventions used the array of behaviour-change techniques needed to 
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target the determinants identified [14]. Still, it is encouraging that the nine determinants 

reported in the review encapsulate all of the seven determinants reported in this current 

study, and the review provided some indication of which behaviour-change techniques (i.e., 

prompts and default options) could be used to optimise prescribing [14]. Furthermore, 

knowledge of the COM-B domains identified in this study mean that the latter steps of the 

BCW (e.g. identifying intervention functions and behaviour-change techniques) can be 

conducted to identify other potential behaviour-change techniques to optimise prescribing 

choice. 

Reflecting on the present study, a notable strength is that participants were opportunistically 

recruited from across Europe, thereby gathering insight from a range of different healthcare 

environments. The structured approach of the NGT was also well received by participants; it 

was viewed as an efficient and effective method that heard all participant opinion. It is also a 

strength that the study applied well-used and validated psychological theory to interpret the 

results. However, this study is not without limitations. The number of participants per focus 

group ranged between two and three; this was largely due to the difficulty in coordinating 

participant availability. As a result, lower focus group numbers may have reduced the 

breadth of factors generated. The geographic distribution of participants was also skewed 

toward the UK; as such, participants from other European countries with different cultural 

views may have felt an imbalance when voicing their opinion. Hence, future work in this field 

might look to utilise different methodologies to test a wider range of individuals, in such a 

way as to reduce the effect of group dynamics on response (e.g. a large, multi-country 

quantitative survey focused on the factors identified within this study). 

In conclusion, the factors that influence HCP choice of medication for PD are clearly 

multifaceted, and the evidence presented here indicates that it is primarily driven by clinical 

presentation and patient characteristics. To optimise the treatment that patients with PD are 

prescribed, behavioural interventions should consider approaches that collectively target 

HCP psychological capability (e.g. knowledge), physical (e.g. availability of drugs) and social 
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(e.g. peer influence) opportunity, and reflective motivation (e.g. reduce beliefs of potential 

consequences). When developing an intervention to target optimised prescribing for PD, it 

will be important to create a strategy that will address each of these behavioural 

determinants. 
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Figure legend

Figure 1. Mapping of priority factors onto TDF and COM-B domains

COM-B, Capability, Opportunity, Motivation – Behaviour; DDI, drug–drug interaction; NGT, nominal 
group technique; ROA, route of administration; TDF, Theoretical Domains Framework
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Supplementary data files 

S1 – Theoretical Domains Framework codebook.

S2 – Original factor list, theme development and behavioural mapping. 
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Supplemental material Table 1. TDF coding for NGT. 

TDF domains (Cane, et al. 
2012)

Original definition Coding rules COM-B (Michie, et al. 2011)

Knowledge An awareness of the existence of 
something

Reference to already having knowledge, 
lack of knowledge or resource of 
knowledge, e.g., guidelines/scientific 
literature

Skills An ability or proficiency acquired through 
practice

Reference to having or attending specific 
training courses or experience of practice.

Behavioural Regulation Anything aimed at managing or changing 
objectively observed or measured actions

Discussion of checklists or prompts served 
as a reminder to change prescribing

Memory, attention and decision 
making

The ability to retain information, focus 
selectively on aspects of the environment 
and choose between two or more 
alternatives

Biopsychosocial patient factors that inform 
decision making/action, recollection of 
physician knowledge, 
concentration/attention to tasks

Capability

Social/professional role and 
identity

A coherent set of behaviours and displayed 
personal qualities of an individual in a social 
or work setting

Self-perceived level of specialism or 
defined professional role

Beliefs about capabilities Acceptance of the truth, or validity about an 
ability, talent or facility that a person can put 
to constructive use

Recognised competency or self-efficacy to 
perform/manage certain tasks. 

Optimism The confidence that things will happen for 
the best or that desired goals will be 
attained

Expectation of positive outcomes

Beliefs about consequences Acceptance of the truth, or validity about 
outcomes of a behaviour in a given situation

Reported beliefs of potential negative 
outcomes, the likelihood of increased risk 
or fallacious beliefs

Motivation
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Reinforcement Increasing the probability of a response by 
arranging a dependent relationship or 
contingency between the response and a 
given stimulus

Discussion around having a positive 
impact that encouraged prescribing 
behaviour

Intentions A conscious decision to perform a 
behaviour or a resolve to act in a certain 
way

Assertive decision or plan to act

Emotion A complex reaction pattern, involving 
experiential, behavioural and physiological 
elements, by which the individual attempts 
to deal with a personally significant matter 
or event

Reports of an evoked emotional reaction 
such as anxiety, fear, stress or distress 
that influences prescribing

Goals Mental representations of outcomes or end 
states that an individual wants to achieve

Discussion of a desirable aim or 
achievable outcomes

Environmental context and 
resources

Any circumstance of a person’s situation or 
environment that discourages or 
encourages the development of skills and 
abilities, independence, social competence 
and adaptive behaviour

Discussion around convenience of 
administrating medication, cost, access, 
environmental setting or geographical 
residency

Social influence Those interpersonal processes that can 
cause individuals to change their thoughts, 
feelings or behaviours

Peer, carer, patient preference or opinion 
that influences a decision; additionally, 
changing guidelines, media exposure and 
discussion around prescribing cultures

Opportunity 
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Supplemental material Table 2. Description of factors and themes as discussed by participants. 

Refined factors/categories Description of factors TDF (COM-B) determinates
Focus group 1
Local/national guidelines National Institute for Care Excellence (NICE) guidance Knowledge (psychological capability)
Patient characteristics Age, cognition, comorbidities, mood/mental health, blood 

pressure, gastric quality, ability to swallow, patient experience 
of using a drug, patient choice, polypharmacy, physical 
wellness, route of administration, ability to adhere to 
medication advice, home support

Memory, attention and decision processes (psychological 
capability)

Disease prognosis Distinguishing disease factors: stage of disease, duration of 
condition, diagnosis, shock of diagnosis, symptoms of tremor, 
severity of symptoms, guidelines

Memory, attention and decision processes (psychological 
capability)

Response to treatment QoL, aligns with patient and HCP outcome expectation, 
ability/ease to objectively measure positive response to 
treatment/desired outcome

Belief about consequences (reflective motivation)

Interpersonal relationships HCP experience of prescribing a treatment, advice from 
consultant, responsibility of the HCP to prescribe, specialist 
approval, access to MDTs or peer advice

Social influences (social opportunity) 

Access to treatment Cost, availability of medication in blister packs, ease of use, 
availability of medication in practice formulary

Environment context and resources (physical opportunity)

Focus group 2
External factors NICE guidelines, new research, the media, treatment 

availability, waiting times for treatment, positive or negative 
HCP or peer experience of prescribing medication, HCP and 
patient support using the medication, cost and availability

Environment context and resources (physical opportunity)
Social/professional role and identify (reflective motivation)
Social influences (social opportunity)

Patient characteristics Age, biological age, patient condition (e.g., their cognitive 
state and suitability to receive a medication), comorbidity, 
psychiatric history, suitability of route of administration of 
medication, polypharmacy

Memory, attention and decision processes (psychological 
capability)

HCP experience HCPs personal experience of prescribing a medication Social/professional role and identify (reflective motivation)

Side effects Medication side effects Belief about consequences (reflective motivation)

Page 30 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

Focus group 3
Patient characteristics Age, comorbidities, stage of disease, sub-type of PD, 

symptoms and symptom severity, impact on QoL, social 
support, side effect profile, patient choice, patient expectation 
and desired outcome of treatment

Memory, attention and decision processes (psychological 
capability)

HCP experience Personal clinical experience, clinical judgement, familiarity 
with medication, knowledge of efficacy, opportunity and 
knowledge of clinical trials

Social/professional role and identify (reflective motivation)

Practicalities Ease of medication administration, efficacy of treatment for 
symptoms, side effect profile, capacity to monitor patients, 
availability of medication in local formulary, cost, guidelines

Environment context and resources (physical opportunity)
Belief about consequences (reflective motivation)

Focus group 4
Medical concern Patient and HCP treatment concerns, consider patients 

cognitive ability and motor versus non-motor symptoms
Memory, attention and decision processes (psychological 
capability)

Age – Memory, attention and decision processes (psychological 
capability)

Side effects Side effects from previous medication, history of impulse 
control, consideration that medication does not affect current 
lifestyle

Belief about consequences (reflective motivation)

Lifestyle Employment status, daily activity, PKG report, social support 
and family

Memory, attention and decision processes (psychological 
capability)

Preference Patient expectation and desired treatment outcome, 
adherence, route of administration, patient requests

Goals (reflective motivation)

Comorbidity – Memory, attention and decision processes (psychological 
capability)

Factors discussed but not prioritised: access to multidisciplinary team, cost, drug availability
Focus group 5
Symptoms Severity of symptoms, impact on daily life Memory, attention and decision processes (psychological 

capability)
Efficacy and safety Efficacy of medication, safety of use Knowledge (psychological capability)
Side effects Risk of side effects, side effect profile, side effects 

experienced from previous medication
Belief about consequences (reflective motivation)
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Patient characteristics Age, gender, weight, cognition, patient education Memory, attention and decision processes (psychological 
capability)

Preference Patient choice, request Goals (reflective motivation)
Factors discussed but not prioritised: HCP personal experience of prescribing a medication, guidelines to an extent, local tradition, cost, cost 
reimbursement, availability of medication, adherence
Focus group 6
Patient characteristics Age, frailty, comorbidity, symptom burden, symptoms, 

cognition, education and literacy, past medical history, 
experience with previous treatment, family member 
experience, risk of impulsive behaviour, formulation 
preference, allergies, intolerances, religious beliefs, 
vegetarian, concordance

Memory, attention and decision processes (psychological 
capability)

Quality of life Employment status, health beliefs, goals and expectations Memory, attention and decision processes (psychological 
capability)

Social setting Home support, current lifestyle, ability and access to follow up 
with patients

Social influences (social opportunity)

Drug factors Availability of medication, cost, efficacy, pill burden, mode of 
action, mode of administration, drug-drug interaction, NICE 
guidelines, using off licence or for side effect/similar

Knowledge (psychological capability)

Prescriber 
experience/culture

Prescriber experience and confidence prescribing a 
medication, cultural beliefs about prescribing, off-licence use, 
organisational constraints on prescribing, HCP knowledge of 
patient

Social influences (social opportunity)
Belief about capabilities (reflective motivation)
Knowledge (psychological capability)

Focus group 7
Clinical factors Type of PD, age, polypharmacy, years since onset, severity of 

symptoms, side effects, use of previous treatment, 
comorbidities (e.g., cognitive disorders, hypotension, 
depression)

Memory, attention and decision processes (psychological 
capability)

Shared decision making Consideration of what patient wants Social influences (social opportunity)
Guidelines Treatment guidelines, drug regulation and published evidence 

of drug efficacy
Environment context and resources (physical opportunity)

Treatment needs Simplify drug schedule, patient expectations of treatment 
outcome, patient QoL, symptoms patient wants to target

Goals (reflective motivation)
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Cost – Environment context and resources (physical opportunity)
Social support – Social influences (social opportunity)
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Abstract

Objectives: This study aimed to establish a consensus on key factors that influence 

medication choices for Parkinson’s disease and to identify the behavioural determinants of 

these factors using behaviour change theory as a theoretical lens.

Design: This qualitative study used the nominal group technique to conduct structured 

online focus group meetings. A facilitator guided participants to 1) individually generate a list 

of factors that influence their decision to prescribe; 2) collectively share these factors; 3) 

refine and clarify factors; and 4) rank the most important factors. Subsequently, the most 

important factors identified were mapped to the Theoretical Domains Framework (TDF) and 

the Capability, Opportunity, Motivation – Behaviour (COM-B) model to identify the 

behavioural determinants that influence medication choice. 

Participants: Eighteen healthcare professionals, including neurologists, consultants and 

specialist nurses/practitioners who prescribe medication, were recruited across Europe and 

participated in one of seven focus groups.

Results: There was good consensus among the participants about which factors influence 

their prescribing decisions. Overall, participants identified 60 unique factors that were 

broadly categorised into the following themes: medical or symptom concern, patient 

characteristics, side effects, access to treatment, clinical guidelines, social support and 

patient preference. Factors discussed and prioritised by the participants aligned with seven 

of the 14 TDF domains: knowledge; memory, attention and decision processes; beliefs about 

consequences; goals; social/professional role and identity; environment context and 

resources; and social influences. Together, these were subsequently mapped onto four of 

the six subdomains of the COM-B model: psychological capability, reflective motivation, 

physical opportunity and social opportunity.

Conclusions: These findings suggest that prescribing decisions for Parkinson’s disease are 

determined by a complex range of factors linked to the COM-B components capability, 
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motivation and opportunity. These can be further understood by specific behavioural 

domains, as identified by the TDF, which should be targeted to help optimise subsequent 

prescribing decisions. 

Keywords: Parkinson’s disease, qualitative research, prescriptions

Strengths and limitations of this study

• Participants were recruited from across Europe, thereby gathering insight from a range 

of different healthcare environments

• The structured approach of the nominal group technique was an efficient and effective 

method that was well received by participants and enabled all participant opinions to be 

heard

• The study applied well-used and validated psychological theory to interpret the results

• Difficulty coordinating participant availability led to a small number of participants per 

focus group (two or three in each group), which may have reduced the breadth of factors 

generated 

• The geographic distribution of participants was skewed toward the UK, which may have 

caused participants from other countries to feel an imbalance when voicing their opinion
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INTRODUCTION

Parkinson’s disease (PD) is the fastest growing neurological condition worldwide which, in 

part, can be explained by an aging population who are developing PD and living longer with 

it [1]. In 2016, 6.1 million individuals were estimated to have PD, rising to 8.5 million in 2017, 

and with prevalence rates projected to rise further still, to almost 14.2 million by 2040 [1-3]. 

Consequently, the burden placed on healthcare systems due to PD (e.g. cost and medical 

needs) is also likely to increase. Currently there is no therapy to cure or slow down the 

progression of PD and, due to the variability of symptoms, patients often require a 

personalised management approach that utilises the growing repertoire of therapeutic 

options available [4]. Levodopa has been used for over 50 years, and it remains the gold-

standard treatment for symptoms of PD despite the potential unresolved side effects that can 

trigger dyskinesia and OFF symptoms in patients [5]. Medical experts continue to call for 

new, more effective therapies [6], and although some progress has been made (e.g. 47 

clinical trials exploring PD therapies were registered between 2008 and June 2021), more 

than 96% of drugs fail during development [5]. Hence, it is critical that, with the medication 

available, the best options are prescribed for each patient and, as new more effective drugs 

arrive, that healthcare professionals (HCPs) are informed in their choices. 

It is noteworthy that although clinical reasoning is the foundation of medical practice, there is 

only limited evidence regarding how these processes are formulated in chronic care [7, 8] 

(e.g. for neurodegenerative diseases, such as PD). It is clear that evidence-based medicine 

and shared decision making synergise to help HCPs make decisions; however, balancing 

patients’ health priorities and their autonomy of treatment preference is still a continuous 

challenge [8]. Further, several psychological influences are likely to contribute to clinical 

decisions. For example, the level of pressure general practitioners (GPs) are working under 

has been shown to influence their choice of antibiotics; GPs working under increased 

pressure (e.g. high demand from patients, insufficient time and resources, long working 

hours) prescribed 6.4% more broad-spectrum antibiotics than GPs working under less 
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pressure [9]. Where there is considerable uncertainty (e.g. in the context of multimorbidity 

management), clinical reasoning may also be influenced by emotions such as fear, anxiety 

and frustration, leading to hesitancy and clinical inertia [7]. Clinician bias is another factor 

that has been reported as influencing which treatments clinicians recommend to patients, 

further highlighting the importance of understanding the processes behind these clinical 

decisions [8]. There is clearly a wide variety of factors that can influence HCP decision 

making and there is a risk of negatively impacting healthcare practice by underestimating the 

role of these influences [7]. This is particularly relevant to PD, where there is limited 

information regarding the factors that might influence prescribing decisions [10].

Another key consideration is how evidence regarding such factors, if it is available, can be 

used to impact practice. Theories of behaviour science, such as the Behaviour Change 

Wheel (BCW) and Theoretical Domains Framework (TDF), offer a robust and transparent 

way of understanding the determinants of a behaviour (e.g. prescribing medication for 

patients with PD) and help identify an effective way to target change [11, 12]. Indeed, the 

application of behaviour theory has been used previously to explore prescription medicine 

decisions [13] and investigate behaviour-change interventions to optimise prescribing [14]; 

however, little is understood about the theoretical determinants that influence medication 

choices for PD. Changing prescribing behaviour to optimise existing and new drug therapies 

for PD requires an in-depth understanding of the wide variety of factors that influence HCP 

decision making. Moreover, isolating the key factors (i.e. those which have the greatest 

influence on decision making) is equally important if appropriate targets for behaviour 

change are to be identified. 

Exploring the lived experiences of HCPs who prescribe medication offers an opportunity to 

gather valuable data to identify these factors. Hence, this study aims to establish a 

consensus on the key factors that influence prescription medication choices among HCPs 

who prescribe medication for PD. A secondary aim is to understand and therefore be able to 
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target the behavioural determinants from a behaviour-change perspective, to support the 

optimisation of medication for PD. 

METHODOLOGY

Study design 

This study is qualitative and draws on deductive and inductive analysis. Cross-sectional 

online focus groups were designed and delivered using the Nominal Group Technique 

(NGT) method to identify and establish a consensus on the factors that influence HCPs’ 

choice of medication for patients with PD. The NGT method was chosen because it is a 

highly structured approach that offers a discursive and democratic method of collecting data 

and creates a collaborative balance among participants [15]. In comparison to other 

qualitative research techniques (e.g. in-depth interviews), NGT diminishes the potential for 

facilitator bias and encourages participants to occupy an active, democratically led role. 

Originally developed to assist in healthcare planning [16], the method lends itself particularly 

well to healthcare research and has been used to develop a framework for care coordination 

[17], explore stakeholder views on hypertension medication adherence [18], manage 

Alzheimer’s disease (using a modified version of the NGT) [19] and identify research 

priorities for PD management [20]. The benefit of the NGT approach is that it is possible to 

generate ideas, problem solve and establish a consensus that will identify key priorities for a 

given topic in a timely manner [20]. 

Notably, the NGT allows a thematic structure to emerge organically within each group, 

without imposing any preconceived analytic framework by the facilitator [21]. The approach 

taken aligns closely with a critical realist perspective [22]. Central to critical realism are 

principles asserting the existence of a multilayered real world, shaped by underlying causal 

mechanisms. These mechanisms generate phenomena, which are then experienced by 

individuals (e.g. how do individual clinicians interpret guidelines to make prescription 

decisions?). However, as these mechanisms are not directly observable due to the complex 
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nature of reality, they are inferred through exploring how people construct and attribute 

meaning to their experiences of phenomena (e.g. how clinicians use guidelines to make 

prescription decisions) [23]. 

In the context of prescribing medication for PD, understanding the underlying mechanisms 

that drive prescribing behaviour becomes crucial. While mechanisms possess the potential 

to produce phenomena, their causal efficiency is contingent upon the contextual conditions 

within which they operate. This notion of an ‘open system’ acknowledges that the 

effectiveness of a mechanism can be influenced by other coexisting mechanisms within a 

given context [21].

Employing a ‘group-by-group’ critical realist analytical approach allows for the exploration of 

variation within and between responses, ultimately leading to the identification of themes 

across the focus groups. The unique strength of this approach is that it can facilitate the 

between-group comparison of key responses. These themes can serve as valuable 

indicators of the similarities and differences in how HCPs construct their experiences of 

prescribing, shedding light on the nuanced factors shaping prescribing behaviour within the 

complex landscape of PD management.

Participants and recruitment

Participants were opportunistically recruited and initiated using an online poster 

disseminated via neurodegenerative disease societies and social network platforms. Experts 

in the PD field were individually identified using relevant conference/society programmes 

and websites and, where possible, contacted via email and invited to take part. Snowball 

sampling was also employed to support further participant recruitment. Participation in the 

study was open to HCPs from across Europe who spoke English; were currently employed 

as a medical professional (e.g. consultant, specialist nurse, neurologist); and had prescribed 

medication for PD in the past 2 years (2021–2023). Prospective participants were excluded if 

they were retired or did not hold a licence to prescribe medication. The recruitment process 
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ran from March 2023 and ended once 18 HCPs had enrolled (and seven groups had been 

recruited), which is consistent with the critical realist assumptions underpinning the study 

[22] and also supported by previous research, which indicates that 80% of data saturation 

can be achieved with two to three groups [23]. One participant who agreed to take part left 

the study before discussion began, as they were no longer involved in prescribing 

medication. All participants provided digitally informed consent, thereby indicating that they 

understood their participation was voluntary, confidential, and that they were free to withdraw 

at any point without having to provide a reason. To thank participants for their time, they 

were remunerated with a £/€20 online shopping voucher once the focus group meetings 

were complete. This study received full ethical approval from the Aston University College of 

Health and Life Sciences Research Ethics Committee, Birmingham, UK, in addition to the 

NHS Health Research Authority and Care Research Wales Research Ethics Committee 

(24/HRA/0792).

Data collection

To ensure the authenticity and depth of insights gathered from the participants, each focus 

group was facilitated by the lead author (EB), who had no prior contact with the participants, 

thus minimising the potential for social desirability artifacts to influence the data collection 

process. Participants had no prior knowledge of the research or of the researcher, and only 

understood the aims for doing the research by reading the participant information sheet. 

Each of the seven focus groups lasted 1 hour and took place online using Microsoft Teams, 

with each participant attending only one meeting. Hosting the meetings virtually enabled 

wider data collection from participants taking part across Europe [24]. Video of each meeting 

was digitally recorded for sense-checking purposes, but was not transcribed because the 

focus group consensus of priority factors was the only relevant output data; no participant 

quotations were used. As well as EB, an assistant was present at the meetings to create 

field notes that would support later interpretation of the context of the factors discussed.
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The nominal group technique (NGT)

Each focus group commenced with scene setting (10 minutes – welcome, aims, purpose, 

research interest and procedural details) followed by presentation of the nominal prompt, 

"What factors influence your choice of prescription treatment for Parkinson’s disease?" to 

guide subsequent discussion (the prompt was not piloted, nor were participants shown it 

before taking part). A silent generation phase (5 minutes) allowed participants to 

independently scribe responses to the prompt. Each participant then shared their ideas 

during a round-robin discussion (10 minutes) facilitated by EB who compiled a 

comprehensive list and shared on screen for participants. During the clarification phase (10 

minutes), participants were encouraged to refine, merge or eliminate duplicate ideas to 

streamline the list for further assessment. In the subsequent ranking stage (15 minutes), 

participants individually ranked their top five factors in order of importance (1 = most 

important; 5 = least important), before they were collectively discussed and grouped by the 

facilitator. Finally, the ranked factors were revealed, allowing participants to collectively 

agree on the group ranking and address any disparities through discussion or voting for 

amendments (10 minutes).

Data analysis

The NGT approach enables data analysis to take place during the focus group. Data were 

interpreted qualitatively by allowing a subordinate list of themes to emerge at the round-robin 

stage of each group and later refined and merged where possible in the clarification stage 

[25]. Using these lists, each group agreed on the superordinate ranked factors by voting on 

their importance. The superordinate ranked factors that emerged from group consensus 

were then deductively coded to the behavioural domains of the TDF and COM-B model to 

identify the behavioural determinants underpinning these factors. This deductive stage 

involved an iterative process of agreement between authors EB, JT and CS, who coded a 

sample of the NGT output until the superordinate themes could not be reduced further on to 

the behavioural domains of the TDF and COM-B models. After meeting regularly to discuss 
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mapping priorities, EB mapped the remaining output into the TDF domains; a process that 

was iteratively revised with regular discussions with CS. This multistage deductive approach 

to mapping the behaviours from the focus groups to the specific TDF domains followed 

existing work in the field [26]. A codebook defining each of the TDF domains, and how each 

factor mapped onto them, is provided in supplementary file 1. 

Research team and reflexivity

Dr Emma Begley PhD is a qualified female researcher with 11 years’ experience in public 

health and behaviour change. At the time of the study, EB was employed as a Knowledge 

Transfer Partnership Research Associate at Aston University, Birmingham, UK. Drs Jason 

Thomas and Carl Senior are behavioural scientists with 30 years’ experience between them 

on applying behaviour change techniques in areas such as healthy eating. Any prior 

knowledge about Parkinson’s disease was established during a literature review for EB, JT 

and CS. Will Hind is the Founder and Agency Principal for Alpharmaxim. 

Patient and public involvement

No patients or members of the public were involved in designing or carrying out this 

research. 

FINDINGS

Participant characteristics

Across the seven focus groups, a total of 18 participants between 25 and ≥65 years of age 

took part (female n=10; male n=8). Each focus group comprised two or three participants. 

Participants’ experience of working in PD ranged from 2 to ≥20 years as neurologists, 

consultants, specialist nurses or specialist practitioners (n= 5, n=3, n=8 and n=1, 

respectively; data unavailable for one participant). Most participants were recruited from the 

Page 11 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

11

UK (n=11); other participants were recruited from Austria, France, Ireland, Italy, Netherlands, 

Sweden and Switzerland (n=1, from each county).

Silent generation of factors and round robin (NGT stages 2 and 3)

The raw data that emerged from the silent generation and round-robin stage yielded 60 

unique factors that participants thought influenced their prescribing decisions; individual 

focus groups reported a range of 22–41 factors. There was good consensus of factors that 

emerged across the focus groups and data saturation was reached by the seventh focus 

group (FG7). 

All seven focus groups consistently discussed patient age, HCP and/or patient experience of 

using a medication, symptoms (including severity and burden) and suitability of a medication 

(e.g. ease of use of medication, route of administration) as important factors. When making 

prescribing decisions, participants also mentioned how they considered reducing pill burden 

and simplifying a drug regimen for patients, thereby making it more suitable and acceptable. 

Other factors commonly reported included consideration of patient cognition (e.g. level of 

education and literacy), complications of comorbidities (e.g. hypotension or high blood 

pressure), side effect profiles, availability of drugs on practice formularies (although 

participants explained this was not an issue across Austria, Germany or Switzerland), patient 

quality of life (QoL; e.g. daily activity level and ability to still work) and support at home to 

administer and manage medication. 

Drug cost was discussed by all groups but only five included it in their ranked priorities. 

There was, however, some discrepancy between participants about whether they considered 

cost to be a swaying factor; one participant each from the UK (FG3), France (FG4), and Italy 

(FG7) expressed that cost was not an influencing factor as efficacy was valued more. There 

were also inconsistencies regarding the perceived importance of guidelines. Although five 

focus groups ranked guidelines as being important, either as a factor on its own or as part of 

a broader theme (e.g. external factors, practicalities or drug factors), a few participants (one 
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from FG3 and two from FG5) recalled that they only use them to some extent and preferred 

to refer to published evidence. Other factors occasionally reported related to polypharmacy, 

patient and HCP treatment expectations and desired outcomes, patient preference, HCP 

authority to prescribe, drug efficacy, multidisciplinary team support, psychological health, 

trials and evidence, capacity to monitor treatment, patient frailty, risk of impulse control 

disorders and type of PD. 

Clarification and ranking (NGT stages 4 and 5)

Participants ranked between 3 and 8 priority factors; differences in number of priorities 

between focus groups occurred due to participant preferences to specify individual factors 

rather than collapse them into broader themes. As such, order of rankings is broadly covered 

(see table 1 for a full overview):

• Medical or symptom concern included factors such as stage of disease, symptom 

concern or severity and was discussed by six groups, and although four of these groups 

categorised this factor into a broader theme (disease prognosis, patient characteristics or 

clinical factors), it was generally ranked a first priority. 

• Patient characteristics included factors such as patient age, QoL or frailty and was a 

preferred theme across the groups (five out of seven groups) and was often ranked as a 

first or second priority, although FG5 ranked it fourth. The two groups that did not include 

patient characterises as a superordinate theme decided either to prioritise and 

individually rank patient age, lifestyle and comorbidity (FG4) or included patient 

characteristics within a highly ranked ‘clinical factors’ theme (FG7). Despite this variance, 

the majority of focus groups agreed that factors related to patient characteristics are of 

high importance when making prescribing decisions. 

• Side effect profile was discussed by six groups and ranked either as a category by itself 

or within a broader theme such as response to treatment, practicalities or clinical factors. 

Three groups ranked this theme as being third most important. In FG6, it was mentioned 
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that certain medications may be prescribed to manage side effects, but they did not 

include side effect profile as one of their ranked themes. 

• Access to treatment, including availability of treatment, was selected as a priority by 

four groups, but there was no consistency in its ranking. For example, FG1 ranked this 

least important (sixth), while FG2, 3 and 6 categorised it into broader themes that were 

ranked at first, third and fourth priority, respectively. Although the positioning of 

importance is indifferent between groups, access to treatment was still an important 

consideration when making medication choices. 

• Clinical guidelines, including knowledge and practice of, was discussed by six groups, 

but there was no consensus on ranking between groups. The groups that prioritised 

guidelines (or included it in broader themes) ranked them first (FG1 and FG2), third (FG3 

and FG7) or fourth (FG6). FG5 discussed guidelines but did not prioritise them (see 

supplementary file 2), while FG4 did not discuss guidelines at all.

• Social support, including carer support at home to manage treatment, was a priority for 

five groups; three of these groups categorised it into broader themes (e.g. patient 

characteristics [FG1 and FG2], external factors [FG2]). There was no consensus on its 

ranking, but participants did discuss the importance of having support at home to 

manage certain treatment. 

• Patient preference was a priority for five groups; two groups ranked it as a fifth priority, 

while the other three groups included it within broader themes that were ranked first 

(FG3) or second (FG1 and 7). Generally, participants discussed the relevance of 

understanding what patients want and listening to their requests when they have done 

their own research about available treatment. 

Other factors that were prioritised and ranked but could not be easily grouped into the above 

themes included interpersonal relationships, such as multidisciplinary support (ranked fifth 

by FG1); efficacy and safety of a drug (ranked second by FG5, while three other focus 

groups included it within broader themes); treatment needs, such as patient expectation and 
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symptom treatment (ranked fourth by FG7); and cost (ranked fifth by FG7, and included 

within broader themes for four other groups; however, some participants did not perceive 

cost as a swaying factor). 

Table 1. Factors/categories and ranked priorities

Factors/categories (n, country) Participant (P) ranking

FG1 (n=3, UK) P1 P2 P3

Final group 
consensus

Local/national guidelines 6 1 1 1
Patient characteristics 1 2 2 2
Disease prognosis/stage of disease 3 4 3 3
Response to treatment 2 3 4 4
Interpersonal relationships 4 5 5 5
Access to treatment 5 6 6 6

FG2 (n=3, UK) P1 P2 P3
External factors 1 1 3 1
Patient characteristics 2 2 1 2
HCP experience 3 4 2 3
Side effects 4 3 4 4

FG3 (n=2, UK) P1 P2
Patient characteristics 1 1 1
HCP experience 2 2 2
Practicalities 3 3 3

FG4 (n=3, UK, IRE, FR) P1 P2 P3
Medical concerna 1 1 b 1
Age 3 5 1 2
Side effects 4 2 b 3
Lifestyle 2 b 5 4
Preference 5 3 b 5
Comorbidity b b 4 6
Motor ability b b 2c Not prioritised

Cognition b 4d 3c Not prioritised

FG5 (n=2, NL, SE) P1 P2
Symptoms 1 1 1
Efficacy and safety 3 2 2
Side effects 4 3 3
Patient characteristics 2 4 4
Preference 5 5 5

FG6 (n=3, UK, IT) P1 P2 P3
Patient characteristics 1 1 1 1
Quality of life 2 2 2 2
Social setting 3 3 3 3
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Drug factors 5 4 4 4
Prescriber experience/culture 4 5 5 5

FG7 (n=2, IT, CH) P1 P2
Clinical factors 1 1 1
Shared decision making 3 3 2
Guidelines 2 4 3
Treatment needs 4 2 4
Cost 5 b 5e

Social support b 5 5e

aParticipants in this group had differing opinions about whether patients’ cognitive ability and degree 
of motor symptoms should be included within this category or ranked separately (see footnotes c and 
d); bparticipant did not rank this factor; cparticipant ranked both ‘Motor’ and ‘Cognition’ separately in 
positions 2 and 3, respectively; dparticipant ranked ‘Cognition’ separately in position 4; eparticipants 
could not reach a consensus on which factor should be ranked in position 5. They decided that it was 
country-dependent so recommended different factors for CH and for ITLY. 
AT, Austria; CH, Switzerland; FG, focus group; FR, France; HCP, healthcare professional; IRE, 
Ireland; NL, Netherlands; P, participant; SE, Sweden; IT, Italy; UK, United Kingdom.

Theoretical mapping of priorities

Mapping priorities to the TDF provides a structured method to uncover the various 

behavioural determinants that may influence prescribing outcome. This approach can help to 

tailor evidence-based strategies to the unique context of that behaviour, increasing the 

likelihood of successful and sustainable change. To achieve this, the factors discussed and 

prioritised by participants aligned with seven of the 14 TDF domains, which subsequently 

mapped onto four of the COM-B subdomains (see figure 1 below for a mapping overview). 

Prioritised factors from the focus groups aligned with the following two TDF domains: 

knowledge and memory, attention and decision processes, which themselves map onto the 

COM-B capability domain (specifically, the psychological subdomain). Most of the factors 

mapped onto these domains were linked to HCP decision-making processes and were 

informed by patient and clinical characteristics: factors that participants ranked as being the 

most important. In terms of knowledge, participants discussed that their understanding of the 

efficacy and safety of a drug, including the interaction of other medication, influenced their 

prescribing (see description of factors in supplementary file 2). 
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INSERT FIGURE 1: Mapping of priority factors onto TDF and COM-B determinants.

Another suite of prioritised factors aligned with the following three TDF domains: belief about 

consequences; goals; and social/professional role and identity, which map onto the COM-B 

motivation domain (specifically, the reflective subdomain). Participants often shared 

concerns about the consequences of a medication causing side effects, such as reduced 

impulsive control and the potential of medication to negatively impact patient QoL, or reduce 

or impair treatment outcome. As such, participants discussed how it was important for them 

to consider patient preferences and identify treatment needs, subsequently informing 

treatment goals. Participants also felt that HCP experience and familiarity with prescribing a 

medication would influence future prescribing decisions (see supplementary file 2); this was 

particularly evident among specialist nurses who explained how they often discuss 

prescribing options with senior consultants or neurologists.

Finally, the remaining prioritised factors from the focus groups aligned with the following two 

TDF domains: environment context and resources, and social influences, which map onto 

the COM-B opportunity domain (the physical and social subdomains, respectively). Factors 

within these domains reflected influences arising from the participants’ physical environment 

(e.g. medication cost or availability) and resources (e.g. guidelines or access to medication) 

that somewhat determined prescribing decisions. Additionally, a range of social influences, 

such as the interpersonal relationships that arise from shared decision making with patients 

or HCP peers, support at home to help patients manage medication and a general 

prescribing culture, was reported by participants. 

DISCUSSION 

This study provides a coherent consensus of a variety of key factors that influence 

prescription medication choice for PD (first aim) and a theoretically informed understanding 

of the behavioural determinants that underpin HCP decisions (second aim). First, the NGT 
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focus groups identified 60 unique factors that influence HCP prescribing medication choices 

for PD. Eighteen participants highlighted that medical or symptom concerns (often grouped 

into patient characteristics), followed by medication side effects, were consistently 

considered as important factors that influenced medication choice. Several additional factors 

(access to treatment, clinical guidelines, social support, patient preference, interpersonal 

relationships, efficacy and safety, treatment needs and cost) were also important; however, 

there was no consistency in their ranking. Second, seven TDF determinants were mapped to 

these factors and assessed using the COM-B model, which indicated that a HCP’s 

psychological capability, physical and social opportunity, and reflective motivation are 

important determinants when making medication choices. 

The factors presented in this study are consistent with those reported by existing research. 

For example, a systematic review of 44 studies found that patient age was the most common 

factor that influenced prescription medication for PD [10]. Reasons for this included concerns 

regarding side effects, drug interactions or increased morbidity in older adults [10] factors 

that were also ranked as important in this study. Previous research also indicated that 

choosing a medication that facilitates an improved QoL for patients is often a priority [27, 28] 

which may explain why participants often discussed patient-directed goals (e.g. desire to still 

work) and treatment preferences in their ranked priorities. Issuing patients with their 

preferred treatment may, however, be hindered by time pressure, a barrier that has notably 

affected the provision of preventive health services in other therapeutic areas [29, 30]. The 

dichotomy of HCP opinion on the influence of guidelines is also worthy of discussion; this 

occurred mostly between specialist HCPs (e.g. consultants or neurologists) who referred 

less to them, and other medical prescribers (e.g. specialist nurses or GPs) who ranked them 

as important. This inconsistency of HCP adherence to guidelines is commonly reported [10] 

and the available evidence suggests that barriers to guideline adherence or evidence-based 

medicine may be due to HCP lack of time [30], increased pressure [9], or previous 

experiences and patient preference for certain medication [31].
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By identifying these factors and understanding them in behavioural terms (i.e. what 

theoretically facilitates or is a barrier to performing a behaviour), it enables intervention 

designers to develop a robust strategy that more effectively brings about a desired change in 

behaviour [11, 32]. The effectiveness of doing so is reflected in a review that also used the 

TDF to identify behavioural determinants from interventions addressing medication 

optimisation more broadly [14]. The review identified 16 effective interventions that used a 

variation of nine TDF determinants to optimise medication prescribing; however, the authors 

noted that not all interventions used the array of behaviour-change techniques needed to 

target the determinants identified [14]. Still, it is encouraging that the nine determinants 

reported in the review encapsulate all of the seven determinants reported in this current 

study, and the review provided some indication of which behaviour-change techniques (i.e. 

prompts and default options) could be used to optimise prescribing [14]. Furthermore, 

knowledge of the COM-B domains identified in this study mean that the latter steps of the 

BCW (e.g. identifying intervention functions and behaviour-change techniques) can be 

conducted to identify other potential behaviour-change techniques to optimise prescribing 

choice. 

Reflecting on the present study, a notable strength is that participants were opportunistically 

recruited from across Europe, thereby gathering insight from a range of different healthcare 

environments. A further strength in the study design was that a comparison was possible 

across several focus groups, thereby contributing to the reliability of the data. The structured 

approach of the NGT was also well received by participants; it was viewed as an efficient 

and effective method that heard all participant opinion. It is also a strength that the study 

applied well-used and validated psychological theory to interpret the results. The ease in 

which it was possible to segment the behavioural themes across a European sample was 

also a clear strength of this study.
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However, this study is not without limitations. The number of participants per focus group 

ranged between two and three; this was largely due to the difficulty in coordinating 

participant availability. As a result, lower focus group numbers may have reduced the 

breadth of factors generated. The geographic distribution of participants was also skewed 

toward the UK; as such, participants from other European countries with different cultural 

views may have felt an imbalance when voicing their opinion. Hence, future work in this field 

might look to utilise different methodologies to test a wider range of individuals, in such a 

way as to reduce the effect of group dynamics on response (e.g. a large, multi-country 

quantitative survey focused on the factors identified within this study). 

In conclusion, the factors that influence HCP choice of medication for PD are clearly 

multifaceted, and the evidence presented here indicates that prescription decisions are 

primarily driven by clinical presentation and patient characteristics. To optimise the treatment 

that patients with PD are prescribed, behavioural interventions should consider approaches 

that collectively target HCP psychological (e.g. knowledge) capability, physical (e.g. 

availability of drugs) and social (e.g. peer influence) opportunity, and reflective (e.g. reduce 

beliefs of potential consequences) motivation. When developing an intervention to target 

optimised prescribing for PD, it will be important to create a strategy that will address each of 

these behavioural determinants. It is also clear that there is utility in this approach for the 

study of prescription behaviour in other disease states.

Page 20 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

20

Acknowledgements

Dr Catrina Milgate from Alpharmaxim Healthcare Communications contributed to reviewing 

and editing draft versions of the manuscript; she also oversaw the supervision of resource 

support from professional medical writers and editorial assistants who took notes during the 

focus groups, conducted data checks and formatted the manuscript. Rebekah Young MBBS, 

also from Alpharmaxim Healthcare Communications, supported with data analysis, 

contributed to the first manuscript draft and assisted with review and editing of subsequent 

drafts.

Competing interests

The research is part-funded by Alpharmaxim Healthcare Communications, where EB has 

undertaken a placement as Knowledge Transfer Partnership (KTP) Associate and, therefore, 

has a professional interest. Will Hind is the CEO of Alpharmaxim and has invested financial 

interest in the KTP project. JT and CS are academics at Aston University, Birmingham, UK 

and have no competing interests to declare. 

Funding

This work was supported by a Innovate UK Knowledge Transfer Partnership (KTP) grant (ref 

10011439, KTP number 13031) in partnership with Alpharmaxim Healthcare 

Communications (https://alpharmaxim.com/). KTPs are funded by UK Research and 

Innovation (UKRI) through Innovate UK and are part of the UK government’s Industrial 

Strategy (https://www.ukri.org/councils/innovate-uk/). Alpharmaxim Healthcare 

Communications provided writing support and reviewing of manuscript drafts; Innovate UK 

had no role in study design, data collection and analysis, decision to publish, or preparation 

of the manuscript.

Page 21 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://alpharmaxim.com/
https://www.ukri.org/councils/innovate-uk/
http://bmjopen.bmj.com/


For peer review only

21

Author contributions 

EB: conceptualisation, data curation, formal analysis, investigation, resources, software, 

visualisation, writing of original draft. JT: conceptualisation, formal analysis, funding 

acquisition, investigation, resources, software, writing – review and editing. CS: 

conceptualisation, formal analysis, funding acquisition, investigation, resources, software, 

writing – reviewing and editing. WH: conceptualisation, resources, funding acquisition, final 

manuscript feedback. CS is the guarantor.

Data availability

Due to the unique nature of the nominal group technique method, all data are included in the 

paper (Table 1) and supplementary file 2.

Page 22 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

22

References

1. Dorsey ER, Elbaz A, Nichols E, et al. Global, regional, and national burden of 
Parkinson's disease, 1990–2016: a systematic analysis for the Global Burden of Disease 
Study 2016. Lancet Neurol 2018;17:939–53. doi: 10.1016/S1474-4422(18)30295-3

2. Murray CJL, Barber RM, Foreman KJ, et al. Global, regional, and national disability-
adjusted life years (DALYs) for 306 diseases and injuries and healthy life expectancy (HALE) 
for 188 countries, 1990-2013: quantifying the epidemiological transition. Lancet 
2015;386:2145–91. doi: 10.1016/S0140-6736(15)61340-X

3. Deuschl G, Beghi E, Fazekas F, et al. The burden of neurological diseases in 
Europe: an analysis for the Global Burden of Disease Study 2017. Lancet Public Health 
2020;5:e551–e67. doi: 10.1016/S2468-2667(20)30190-0

4. Bloem BR, Okun MS, Klein C. Parkinson's disease. Lancet 2021;397:2284–303. doi: 
10.1016/S0140-6736(21)00218-X

5. Prasad EM, Hung S-Y. Current therapies in clinical trials of Parkinson’s disease: a 
2021 update. Pharmaceuticals (Basel) 2021;14:717. doi: 10.3390/ph14080717

6. Dorsey ER, Bloem BR. The Parkinson pandemic – a call to action. JAMA Neurology 
2018;75:9–10. doi: 10.1001/jamaneurol.2017.3299

7. Cairo Notari S, Sader J, Caire Fon N, et al. Understanding GPs' clinical reasoning 
processes involved in managing patients suffering from multimorbidity: a systematic review 
of qualitative and quantitative research. Int J Clin Pract 2021;75:e14187. doi: 
10.1111/ijcp.14187

8. Alfandre D. Clinical recommendations in medical practice: a proposed framework to 
reduce bias and improve the quality of medical decisions. Journal of Clinical Ethics 
2016;27:21–7. 

9. Allen T, Gyrd-Hansen D, Kristensen SR, et al. Physicians under pressure: evidence 
from antibiotics prescribing in England. Med Decis Making 2022;42:303–12. doi: 
10.1177/0272989X211069931

10. Orayj K, Lane E. Patterns and determinants of prescribing for Parkinson’s disease: a 
systematic literature review. Parkinsons Dis 2019;2019:9237181. doi: 
10.1155/2019/9237181

11. Michie S, Atkins L, West R. The Behaviour Change Wheel: A Guide to Designing 
Interventions. London: Silverback Publishing 2014.

12. Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for 
use in behaviour change and implementation research. Implementation science : IS 
2012;7:37. doi: 10.1186/1748-5908-7-37

13. Ju I, Park T, Ohs JE. Consumer engagement with prescription medicine decisions: 
influences of health beliefs and health communication sources. Health Commun 
2020;35:135–47. doi: 10.1080/10410236.2018.1545336

14. Talat U, Schmidtke KA, Khanal S, et al. A systematic review of nudge interventions to 
optimize medication prescribing. Front Pharmacol 2022;13:798916. doi: 
10.3389/fphar.2022.798916

15. Durkin J, Usher K, Jackson D. Using consensus from experts to inform a shared 
understanding of subjective terms. Nurse Researcher 2019;27:46–9. doi: 
10.7748/nr.2019.e1622

Page 23 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

23

16. Van de Ven AH, Delbecq AL. The nominal group as a research instrument for 
exploratory health studies. American Journal of Public Health 1972;62:337–42. doi: 
10.2105/ajph.62.3.337

17. Colombani F, Encrenaz G, Sibé M, et al. Development of an evidence-based 
reference framework for care coordination with a focus on the micro level of integrated care: 
A mixed method design study combining scoping review of reviews and nominal group 
technique. Health Policy 2022;126:245–61. doi: 10.1016/j.healthpol.2022.01.003

18. Nakwafila O, Sartorius B, Shumba TW, et al. Stakeholder's perspectives on 
acceptable interventions for promoting hypertension medication adherence in Namibia: 
nominal group technique. BMJ Open 2023;13:e068238. doi: 10.1136/bmjopen-2022-068238

19. Frederiksen KS, Morató X, Zetterberg H, et al. Focusing on earlier management of 
Alzheimer disease: expert opinion based on a modified nominal group technique. Alzheimer 
Disease and Associated Disorders 2024;38:1–7. doi: 10.1097/WAD.0000000000000600

20. Deane KHO, Flaherty H, Daley DJ, et al. Priority setting partnership to identify the top 
10 research priorities for the management of Parkinson's disease. BMJ Open 
2014;4:e006434. doi: 10.1136/bmjopen-2014-006434

21. Mearman A. Critical realism in economics and open-systems ontology: a critique. 
Review of Social Economy 2006;64:47–75. doi: 10.1080/00346760500529955

22. Sekar D, Bhuvaneswari M. Exploring the Depths: Qualitative Research in 
Psychology. In: Demircioğlu A, ed. Methodologies and Ethics for Social Sciences Research: 
IGI Global 2024:267–92.

23. Guest G, Namey E, McKenna K. How many focus groups are enough? Building an 
evidence base for nonprobability sample sizes. Field methods, 2017;29:3-22. 

24. Willemsen RF, Aardoom JJ, Chavannes NH, Versluis A. Online synchronous focus 
group interviews: Practical considerations. . Qualitative Research 2022;23:1810-20. doi: 
14687941221110161.

25. Senior RM, Bartholomew P, Soor A, et al. “The rules of engagement”: student 
engagement and motivation to improve the quality of undergraduate learning. Frontiers in 
Education 2018;3:32. doi: 10.3389/feduc.2018.00032

26. Cahill LS, Carey LM, Mak-Yuen Y, et al. Factors influencing allied health 
professionals' implementation of upper limb sensory rehabilitation for stroke survivors: a 
qualitative study to inform knowledge translation. BMJ Open 2021;11:e042879. doi: 
10.1136/bmjopen-2020-042879

27. Fargel M, Grobe B, Oesterle E, et al. Treatment of Parkinson's disease: a survey of 
patients and neurologists. Clinical Drug Investigation 2007;27:207-18. doi: 
10.2165/00044011-200727030-00004

28. Timotijevic L, Hodgkins CE, Banks A, et al. Designing a mHealth clinical decision 
support system for Parkinson's disease: a theoretically grounded user needs approach. 
BMC medical informatics and decision making 2020;20:34. doi: 10.1186/s12911-020-1027-1

29. Presseau J, Sniehotta FF, Francis JJ, Campbell NC. Multiple goals and time 
constraints: perceived impact on physicians' performance of evidence-based behaviours. 
Implementation Science 2009;4:1-12. 

30. Tsiga E, Panagopoulou E, Sevdalis N, et al. The influence of time pressure on 
adherence to guidelines in primary care: an experimental study. BMJ open 2013;3. 

31. Zwolsman S, Te Pas E, Hooft L, et al. Barriers to GPs' use of evidence-based 
medicine: a systematic review. British Journal of General Practice 2012;62:e511-e21. 

Page 24 of 36

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 13, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
19 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-090018 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://bmjopen.bmj.com/


For peer review only

24

32. Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for 
characterising and designing behaviour change interventions. Implementation Science 
2011;6:1–12. doi: 10.1186/1748-5908-6-42

Figure legend

Figure 1. Mapping of priority factors onto TDF and COM-B domains. Red blocks: factors 
mapped to the capability COM-B domain; orange blocks: factors mapped to the motivation 
COM-B domain; green blocks: factors mapped to the opportunity COM-B domain. The grey 
boxes are not applicable to the current data set and are included here for reference only.

COM-B, Capability, Opportunity, Motivation – Behaviour; DDI, drug–drug interaction; NGT, nominal 
group technique; ROA, route of administration; TDF, Theoretical Domains Framework
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25

Supplementary data files 

S1 – Theoretical Domains Framework codebook.

S2 – Original factor list, theme development and behavioural mapping. 
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Supplemental material Table 1. TDF coding for NGT. 

TDF domains (Cane, et al. 
2012)

Original definition Coding rules COM-B (Michie, et al. 2011)

Knowledge An awareness of the existence of 
something

Reference to already having knowledge, 
lack of knowledge or resource of 
knowledge, e.g., guidelines/scientific 
literature

Skills An ability or proficiency acquired through 
practice

Reference to having or attending specific 
training courses or experience of practice.

Behavioural Regulation Anything aimed at managing or changing 
objectively observed or measured actions

Discussion of checklists or prompts served 
as a reminder to change prescribing

Memory, attention and decision 
making

The ability to retain information, focus 
selectively on aspects of the environment 
and choose between two or more 
alternatives

Biopsychosocial patient factors that inform 
decision making/action, recollection of 
physician knowledge, 
concentration/attention to tasks

Capability

Social/professional role and 
identity

A coherent set of behaviours and displayed 
personal qualities of an individual in a social 
or work setting

Self-perceived level of specialism or 
defined professional role

Beliefs about capabilities Acceptance of the truth, or validity about an 
ability, talent or facility that a person can put 
to constructive use

Recognised competency or self-efficacy to 
perform/manage certain tasks. 

Optimism The confidence that things will happen for 
the best or that desired goals will be 
attained

Expectation of positive outcomes

Beliefs about consequences Acceptance of the truth, or validity about 
outcomes of a behaviour in a given situation

Reported beliefs of potential negative 
outcomes, the likelihood of increased risk 
or fallacious beliefs

Motivation
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Reinforcement Increasing the probability of a response by 
arranging a dependent relationship or 
contingency between the response and a 
given stimulus

Discussion around having a positive 
impact that encouraged prescribing 
behaviour

Intentions A conscious decision to perform a 
behaviour or a resolve to act in a certain 
way

Assertive decision or plan to act

Emotion A complex reaction pattern, involving 
experiential, behavioural and physiological 
elements, by which the individual attempts 
to deal with a personally significant matter 
or event

Reports of an evoked emotional reaction 
such as anxiety, fear, stress or distress 
that influences prescribing

Goals Mental representations of outcomes or end 
states that an individual wants to achieve

Discussion of a desirable aim or 
achievable outcomes

Environmental context and 
resources

Any circumstance of a person’s situation or 
environment that discourages or 
encourages the development of skills and 
abilities, independence, social competence 
and adaptive behaviour

Discussion around convenience of 
administrating medication, cost, access, 
environmental setting or geographical 
residency

Social influence Those interpersonal processes that can 
cause individuals to change their thoughts, 
feelings or behaviours

Peer, carer, patient preference or opinion 
that influences a decision; additionally, 
changing guidelines, media exposure and 
discussion around prescribing cultures

Opportunity 
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Supplemental Material Table 1. Description of factors and themes as discussed by participants and the corresponding TDF determinants.

Refined 
factors/categories

Description of factors TDF (COM-B) determinates

Focus group 1

Local/national guidelines National Institute for Care Excellence (NICE) guidance Knowledge (psychological capability)

Patient characteristics Age, cognition, comorbidities, mood/mental health, blood 
pressure, gastric quality, ability to swallow, patient experience 
of using a drug, patient choice, polypharmacy, physical 
wellness, route of administration, ability to adhere to 
medication advice, home support

Memory, attention and decision processes (psychological 
capability)

Disease prognosis Distinguishing disease factors: stage of disease, duration of 
condition, diagnosis, shock of diagnosis, symptoms of tremor, 
severity of symptoms, guidelines

Memory, attention and decision processes (psychological 
capability)

Response to treatment QoL, aligns with patient and HCP outcome expectation, 
ability/ease to objectively measure positive response to 
treatment/desired outcome

Belief about consequences (reflective motivation)

Interpersonal relationships HCP experience of prescribing a treatment, advice from 
consultant, responsibility of the HCP to prescribe, specialist 
approval, access to MDTs or peer advice

Social influences (social opportunity) 

Access to treatment Cost, availability of medication in blister packs, ease of use, 
availability of medication in practice formulary

Environment context and resources (physical opportunity)

Focus group 2

External factors NICE guidelines, new research, the media, treatment 
availability, waiting times for treatment, positive or negative 
HCP or peer experience of prescribing medication, HCP and 
patient support using the medication, cost and availability

Environment context and resources (physical opportunity)
Social/professional role and identify (reflective motivation)
Social influences (social opportunity)

Patient characteristics Age, biological age, patient condition (e.g., their cognitive 
state and suitability to receive a medication), comorbidity, 
psychiatric history, suitability of route of administration of 
medication, polypharmacy

Memory, attention and decision processes (psychological 
capability)
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HCP experience HCPs personal experience of prescribing a medication Social/professional role and identify (reflective motivation)

Side effects Medication side effects Belief about consequences (reflective motivation)

Focus group 3

Patient characteristics Age, comorbidities, stage of disease, sub-type of PD, 
symptoms and symptom severity, impact on QoL, social 
support, side effect profile, patient choice, patient expectation 
and desired outcome of treatment

Memory, attention and decision processes (psychological 
capability)

HCP experience Personal clinical experience, clinical judgement, familiarity 
with medication, knowledge of efficacy, opportunity and 
knowledge of clinical trials

Social/professional role and identify (reflective motivation)

Practicalities Ease of medication administration, efficacy of treatment for 
symptoms, side effect profile, capacity to monitor patients, 
availability of medication in local formulary, cost, guidelines

Environment context and resources (physical opportunity)
Belief about consequences (reflective motivation)

Focus group 4

Medical concern Patient and HCP treatment concerns, consider patients 
cognitive ability and motor versus non-motor symptoms

Memory, attention and decision processes (psychological 
capability)

Age – Memory, attention and decision processes (psychological 
capability)

Side effects Side effects from previous medication, history of impulse 
control, consideration that medication does not affect current 
lifestyle

Belief about consequences (reflective motivation)

Lifestyle Employment status, daily activity, PKG report, social support 
and family

Memory, attention and decision processes (psychological 
capability)

Preference Patient expectation and desired treatment outcome, 
adherence, route of administration, patient requests

Goals (reflective motivation)

Comorbidity – Memory, attention and decision processes (psychological 
capability)

Factors discussed but not prioritised: access to multidisciplinary team, cost, drug availability
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Focus group 5

Symptoms Severity of symptoms, impact on daily life Memory, attention and decision processes (psychological 
capability)

Efficacy and safety Efficacy of medication, safety of use Knowledge (psychological capability)

Side effects Risk of side effects, side effect profile, side effects 
experienced from previous medication

Belief about consequences (reflective motivation)

Patient characteristics Age, gender, weight, cognition, patient education Memory, attention and decision processes (psychological 
capability)

Preference Patient choice, request Goals (reflective motivation)

Factors discussed but not prioritised: HCP personal experience of prescribing a medication, guidelines to an extent, local tradition, cost, cost 
reimbursement, availability of medication, adherence

Focus group 6

Patient characteristics Age, frailty, comorbidity, symptom burden, symptoms, 
cognition, education and literacy, past medical history, 
experience with previous treatment, family member 
experience, risk of impulsive behaviour, formulation 
preference, allergies, intolerances, religious beliefs, 
vegetarian, concordance

Memory, attention and decision processes (psychological 
capability)

Quality of life Employment status, health beliefs, goals and expectations Memory, attention and decision processes (psychological 
capability)

Social setting Home support, current lifestyle, ability and access to follow up 
with patients

Social influences (social opportunity)

Drug factors Availability of medication, cost, efficacy, pill burden, mode of 
action, mode of administration, drug-drug interaction, NICE 
guidelines, using off licence or for side effect/similar

Knowledge (psychological capability)

Prescriber 
experience/culture

Prescriber experience and confidence prescribing a 
medication, cultural beliefs about prescribing, off-licence use, 
organisational constraints on prescribing, HCP knowledge of 
patient

Social influences (social opportunity)
Belief about capabilities (reflective motivation)
Knowledge (psychological capability)

Focus group 7
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Clinical factors Type of PD, age, polypharmacy, years since onset, severity of 
symptoms, side effects, use of previous treatment, 
comorbidities (e.g., cognitive disorders, hypotension, 
depression)

Memory, attention and decision processes (psychological 
capability)

Shared decision making Consideration of what patient wants Social influences (social opportunity)

Guidelines Treatment guidelines, drug regulation and published evidence 
of drug efficacy

Environment context and resources (physical opportunity)

Treatment needs Simplify drug schedule, patient expectations of treatment 
outcome, patient QoL, symptoms patient wants to target

Goals (reflective motivation)

Cost – Environment context and resources (physical opportunity)

Social support – Social influences (social opportunity)
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Supplemental Material Table 1. Description of factors and themes as discussed by participants and the corresponding TDF determinants.

Refined 
factors/categories

Description of factors TDF (COM-B) determinates

Focus group 1

Local/national guidelines National Institute for Care Excellence (NICE) guidance Knowledge (psychological capability)

Patient characteristics Age, cognition, comorbidities, mood/mental health, blood 
pressure, gastric quality, ability to swallow, patient experience 
of using a drug, patient choice, polypharmacy, physical 
wellness, route of administration, ability to adhere to 
medication advice, home support

Memory, attention and decision processes (psychological 
capability)

Disease prognosis Distinguishing disease factors: stage of disease, duration of 
condition, diagnosis, shock of diagnosis, symptoms of tremor, 
severity of symptoms, guidelines

Memory, attention and decision processes (psychological 
capability)

Response to treatment QoL, aligns with patient and HCP outcome expectation, 
ability/ease to objectively measure positive response to 
treatment/desired outcome

Belief about consequences (reflective motivation)

Interpersonal relationships HCP experience of prescribing a treatment, advice from 
consultant, responsibility of the HCP to prescribe, specialist 
approval, access to MDTs or peer advice

Social influences (social opportunity) 

Access to treatment Cost, availability of medication in blister packs, ease of use, 
availability of medication in practice formulary

Environment context and resources (physical opportunity)

Focus group 2

External factors NICE guidelines, new research, the media, treatment 
availability, waiting times for treatment, positive or negative 
HCP or peer experience of prescribing medication, HCP and 
patient support using the medication, cost and availability

Environment context and resources (physical opportunity)
Social/professional role and identify (reflective motivation)
Social influences (social opportunity)

Patient characteristics Age, biological age, patient condition (e.g., their cognitive 
state and suitability to receive a medication), comorbidity, 
psychiatric history, suitability of route of administration of 
medication, polypharmacy

Memory, attention and decision processes (psychological 
capability)
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HCP experience HCPs personal experience of prescribing a medication Social/professional role and identify (reflective motivation)

Side effects Medication side effects Belief about consequences (reflective motivation)

Focus group 3

Patient characteristics Age, comorbidities, stage of disease, sub-type of PD, 
symptoms and symptom severity, impact on QoL, social 
support, side effect profile, patient choice, patient expectation 
and desired outcome of treatment

Memory, attention and decision processes (psychological 
capability)

HCP experience Personal clinical experience, clinical judgement, familiarity 
with medication, knowledge of efficacy, opportunity and 
knowledge of clinical trials

Social/professional role and identify (reflective motivation)

Practicalities Ease of medication administration, efficacy of treatment for 
symptoms, side effect profile, capacity to monitor patients, 
availability of medication in local formulary, cost, guidelines

Environment context and resources (physical opportunity)
Belief about consequences (reflective motivation)

Focus group 4

Medical concern Patient and HCP treatment concerns, consider patients 
cognitive ability and motor versus non-motor symptoms

Memory, attention and decision processes (psychological 
capability)

Age – Memory, attention and decision processes (psychological 
capability)

Side effects Side effects from previous medication, history of impulse 
control, consideration that medication does not affect current 
lifestyle

Belief about consequences (reflective motivation)

Lifestyle Employment status, daily activity, PKG report, social support 
and family

Memory, attention and decision processes (psychological 
capability)

Preference Patient expectation and desired treatment outcome, 
adherence, route of administration, patient requests

Goals (reflective motivation)

Comorbidity – Memory, attention and decision processes (psychological 
capability)

Factors discussed but not prioritised: access to multidisciplinary team, cost, drug availability
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Focus group 5

Symptoms Severity of symptoms, impact on daily life Memory, attention and decision processes (psychological 
capability)

Efficacy and safety Efficacy of medication, safety of use Knowledge (psychological capability)

Side effects Risk of side effects, side effect profile, side effects 
experienced from previous medication

Belief about consequences (reflective motivation)

Patient characteristics Age, gender, weight, cognition, patient education Memory, attention and decision processes (psychological 
capability)

Preference Patient choice, request Goals (reflective motivation)

Factors discussed but not prioritised: HCP personal experience of prescribing a medication, guidelines to an extent, local tradition, cost, cost 
reimbursement, availability of medication, adherence

Focus group 6

Patient characteristics Age, frailty, comorbidity, symptom burden, symptoms, 
cognition, education and literacy, past medical history, 
experience with previous treatment, family member 
experience, risk of impulsive behaviour, formulation 
preference, allergies, intolerances, religious beliefs, 
vegetarian, concordance

Memory, attention and decision processes (psychological 
capability)

Quality of life Employment status, health beliefs, goals and expectations Memory, attention and decision processes (psychological 
capability)

Social setting Home support, current lifestyle, ability and access to follow up 
with patients

Social influences (social opportunity)

Drug factors Availability of medication, cost, efficacy, pill burden, mode of 
action, mode of administration, drug-drug interaction, NICE 
guidelines, using off licence or for side effect/similar

Knowledge (psychological capability)

Prescriber 
experience/culture

Prescriber experience and confidence prescribing a 
medication, cultural beliefs about prescribing, off-licence use, 
organisational constraints on prescribing, HCP knowledge of 
patient

Social influences (social opportunity)
Belief about capabilities (reflective motivation)
Knowledge (psychological capability)

Focus group 7
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Clinical factors Type of PD, age, polypharmacy, years since onset, severity of 
symptoms, side effects, use of previous treatment, 
comorbidities (e.g., cognitive disorders, hypotension, 
depression)

Memory, attention and decision processes (psychological 
capability)

Shared decision making Consideration of what patient wants Social influences (social opportunity)

Guidelines Treatment guidelines, drug regulation and published evidence 
of drug efficacy

Environment context and resources (physical opportunity)

Treatment needs Simplify drug schedule, patient expectations of treatment 
outcome, patient QoL, symptoms patient wants to target

Goals (reflective motivation)

Cost – Environment context and resources (physical opportunity)

Social support – Social influences (social opportunity)
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2

Abstract

Objectives: This study aimed to establish a consensus on key factors that influence 

medication choices for Parkinson’s disease and to identify the behavioural determinants of 

these factors using behaviour change theory as a theoretical lens.

Design: This qualitative study used the nominal group technique to conduct structured 

online focus group meetings. A facilitator guided participants to 1) individually generate a list 

of factors that influence their decision to prescribe; 2) collectively share these factors; 3) 

refine and clarify factors; and 4) rank the most important factors. Subsequently, the most 

important factors identified were mapped to the Theoretical Domains Framework (TDF) and 

the Capability, Opportunity, Motivation – Behaviour (COM-B) model to identify the 

behavioural determinants that influence medication choice. 

Participants: Eighteen healthcare professionals, including neurologists, consultants and 

specialist nurses/practitioners who prescribe medication, were recruited across Europe and 

participated in one of seven focus groups.

Results: There was good consensus among the participants about which factors influence 

their prescribing decisions. Overall, participants identified 60 unique factors that were 

broadly categorised into the following themes: medical or symptom concern, patient 

characteristics, side effects, access to treatment, clinical guidelines, social support and 

patient preference. Factors discussed and prioritised by the participants aligned with seven 

of the 14 TDF domains: knowledge; memory, attention and decision processes; beliefs about 

consequences; goals; social/professional role and identity; environment context and 

resources; and social influences. Together, these were subsequently mapped onto four of 

the six subdomains of the COM-B model: psychological capability, reflective motivation, 

physical opportunity and social opportunity.

Conclusions: These findings suggest that prescribing decisions for Parkinson’s disease are 

determined by a complex range of factors linked to the COM-B components capability, 
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3

motivation and opportunity. These can be further understood by specific behavioural 

domains, as identified by the TDF, which should be targeted to help optimise subsequent 

prescribing decisions. 

Keywords: Parkinson’s disease, qualitative research, prescriptions

Strengths and limitations of this study

• Participants were recruited from across Europe, thereby gathering insight from a range 

of different healthcare environments

• The structured approach of the nominal group technique was an efficient and effective 

method that was well received by participants and enabled all participant opinions to be 

heard

• The study applied well-used and validated psychological theory to interpret the results

• Difficulty coordinating participant availability led to a small number of participants per 

focus group (two or three in each group), which may have reduced the breadth of factors 

generated 

• The geographic distribution of participants was skewed toward the UK, which may have 

caused participants from other countries to feel an imbalance when voicing their opinion
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INTRODUCTION

Parkinson’s disease (PD) is the fastest growing neurological condition worldwide which, in 

part, can be explained by an aging population who are developing PD and living longer with 

it [1]. In 2016, 6.1 million individuals were estimated to have PD, rising to 8.5 million in 2017, 

and with prevalence rates projected to rise further still, to almost 14.2 million by 2040 [1-3]. 

Consequently, the burden placed on healthcare systems due to PD (e.g. cost and medical 

needs) is also likely to increase. Currently there is no therapy to cure or slow down the 

progression of PD and, due to the variability of symptoms, patients often require a 

personalised management approach that utilises the growing repertoire of therapeutic 

options available [4]. Levodopa has been used for over 50 years, and it remains the gold-

standard treatment for symptoms of PD despite the potential unresolved side effects that can 

trigger dyskinesia and OFF symptoms in patients [5]. Medical experts continue to call for 

new, more effective therapies [6], and although some progress has been made (e.g. 47 

clinical trials exploring PD therapies were registered between 2008 and June 2021), more 

than 96% of drugs fail during development [5]. Hence, it is critical that, with the medication 

available, the best options are prescribed for each patient and, as new more effective drugs 

arrive, that healthcare professionals (HCPs) are informed in their choices. 

It is noteworthy that although clinical reasoning is the foundation of medical practice, there is 

only limited evidence regarding how these processes are formulated in chronic care [7, 8] 

(e.g. for neurodegenerative diseases, such as PD). It is clear that evidence-based medicine 

and shared decision making synergise to help HCPs make decisions; however, balancing 

patients’ health priorities and their autonomy of treatment preference is still a continuous 

challenge [8]. Further, several psychological influences are likely to contribute to clinical 

decisions. For example, the level of pressure general practitioners (GPs) are working under 

has been shown to influence their choice of antibiotics; GPs working under increased 

pressure (e.g. high demand from patients, insufficient time and resources, long working 

hours) prescribed 6.4% more broad-spectrum antibiotics than GPs working under less 
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pressure [9]. Where there is considerable uncertainty (e.g. in the context of multimorbidity 

management), clinical reasoning may also be influenced by emotions such as fear, anxiety 

and frustration, leading to hesitancy and clinical inertia [7]. Clinician bias is another factor 

that has been reported as influencing which treatments clinicians recommend to patients, 

further highlighting the importance of understanding the processes behind these clinical 

decisions [8]. There is clearly a wide variety of factors that can influence HCP decision 

making and there is a risk of negatively impacting healthcare practice by underestimating the 

role of these influences [7]. This is particularly relevant to PD, where there is limited 

information regarding the factors that might influence prescribing decisions [10].

Another key consideration is how evidence regarding such factors, if it is available, can be 

used to impact practice. Theories of behaviour science, such as the Behaviour Change 

Wheel (BCW) and Theoretical Domains Framework (TDF), offer a robust and transparent 

way of understanding the determinants of a behaviour (e.g. prescribing medication for 

patients with PD) and help identify an effective way to target change [11, 12]. Indeed, the 

application of behaviour theory has been used previously to explore prescription medicine 

decisions [13] and investigate behaviour-change interventions to optimise prescribing [14]; 

however, little is understood about the theoretical determinants that influence medication 

choices for PD. Changing prescribing behaviour to optimise existing and new drug therapies 

for PD requires an in-depth understanding of the wide variety of factors that influence HCP 

decision making. Moreover, isolating the key factors (i.e. those which have the greatest 

influence on decision making) is equally important if appropriate targets for behaviour 

change are to be identified. 

Exploring the lived experiences of HCPs who prescribe medication offers an opportunity to 

gather valuable data to identify these factors. Hence, this study aims to establish a 

consensus on the key factors that influence prescription medication choices among HCPs 

who prescribe medication for PD. A secondary aim is to understand and therefore be able to 
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target the behavioural determinants from a behaviour-change perspective, to support the 

optimisation of medication for PD. 

METHODOLOGY

Study design 

This study is qualitative and draws on deductive and inductive analysis. Cross-sectional 

online focus groups were designed and delivered using the Nominal Group Technique 

(NGT) method to identify and establish a consensus on the factors that influence HCPs’ 

choice of medication for patients with PD. The NGT method was chosen because it is a 

highly structured approach that offers a discursive and democratic method of collecting data 

and creates a collaborative balance among participants [15]. In comparison to other 

qualitative research techniques (e.g. in-depth interviews), NGT diminishes the potential for 

facilitator bias and encourages participants to occupy an active, democratically led role. 

Originally developed to assist in healthcare planning [16], the method lends itself particularly 

well to healthcare research and has been used to develop a framework for care coordination 

[17], explore stakeholder views on hypertension medication adherence [18], manage 

Alzheimer’s disease (using a modified version of the NGT) [19] and identify research 

priorities for PD management [20]. The benefit of the NGT approach is that it is possible to 

generate ideas, problem solve and establish a consensus that will identify key priorities for a 

given topic in a timely manner [20]. 

Notably, the NGT allows a thematic structure to emerge organically within each group, 

without imposing any preconceived analytic framework by the facilitator [21]. The approach 

taken aligns closely with a critical realist perspective [22]. Central to critical realism are 

principles asserting the existence of a multilayered real world, shaped by underlying causal 

mechanisms. These mechanisms generate phenomena, which are then experienced by 

individuals (e.g. how do individual clinicians interpret guidelines to make prescription 

decisions?). However, as these mechanisms are not directly observable due to the complex 
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nature of reality, they are inferred through exploring how people construct and attribute 

meaning to their experiences of phenomena (e.g. how clinicians use guidelines to make 

prescription decisions) [23]. 

In the context of prescribing medication for PD, understanding the underlying mechanisms 

that drive prescribing behaviour becomes crucial. While mechanisms possess the potential 

to produce phenomena, their causal efficiency is contingent upon the contextual conditions 

within which they operate. This notion of an ‘open system’ acknowledges that the 

effectiveness of a mechanism can be influenced by other coexisting mechanisms within a 

given context [21].

Employing a ‘group-by-group’ critical realist analytical approach allows for the exploration of 

variation within and between responses, ultimately leading to the identification of themes 

across the focus groups. The unique strength of this approach is that it can facilitate the 

between-group comparison of key responses. These themes can serve as valuable 

indicators of the similarities and differences in how HCPs construct their experiences of 

prescribing, shedding light on the nuanced factors shaping prescribing behaviour within the 

complex landscape of PD management.

Participants and recruitment

Participants were opportunistically recruited and initiated using an online poster 

disseminated via neurodegenerative disease societies and social network platforms. Experts 

in the PD field were individually identified using relevant conference/society programmes 

and websites and, where possible, contacted via email and invited to take part. Snowball 

sampling was also employed to support further participant recruitment. Participation in the 

study was open to HCPs from across Europe who spoke English; were currently employed 

as a medical professional (e.g. consultant, specialist nurse, neurologist); and had prescribed 

medication for PD in the past 2 years (2021–2023). Prospective participants were excluded if 

they were retired or did not hold a licence to prescribe medication. The recruitment process 
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ran from March 2023 and ended once 18 HCPs had enrolled (and seven groups had been 

recruited), which is consistent with the critical realist assumptions underpinning the study 

[22] and also supported by previous research, which indicates that 80% of data saturation 

can be achieved with two to three groups [23]. One participant who agreed to take part left 

the study before discussion began, as they were no longer involved in prescribing 

medication. All participants provided digitally informed consent, thereby indicating that they 

understood their participation was voluntary, confidential, and that they were free to withdraw 

at any point without having to provide a reason. To thank participants for their time, they 

were remunerated with a £/€20 online shopping voucher once the focus group meetings 

were complete. This study received full ethical approval from the Aston University College of 

Health and Life Sciences Research Ethics Committee, Birmingham, UK, in addition to the 

NHS Health Research Authority and Care Research Wales Research Ethics Committee 

(24/HRA/0792).

Data collection

To ensure the authenticity and depth of insights gathered from the participants, each focus 

group was facilitated by the lead author (EB), who had no prior contact with the participants, 

thus minimising the potential for social desirability artifacts to influence the data collection 

process. Participants had no prior knowledge of the research or of the researcher, and only 

understood the aims for doing the research by reading the participant information sheet. 

Each of the seven focus groups lasted 1 hour and took place online using Microsoft Teams, 

with each participant attending only one meeting. Hosting the meetings virtually enabled 

wider data collection from participants taking part across Europe [24]. Video of each meeting 

was digitally recorded for sense-checking purposes, but was not transcribed because the 

focus group consensus of priority factors was the only relevant output data; no participant 

quotations were used. As well as EB, an assistant was present at the meetings to create 

field notes that would support later interpretation of the context of the factors discussed.
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The nominal group technique (NGT)

Each focus group commenced with scene setting (10 minutes – welcome, aims, purpose, 

research interest and procedural details) followed by presentation of the nominal prompt, 

"What factors influence your choice of prescription treatment for Parkinson’s disease?" to 

guide subsequent discussion (the prompt was not piloted, nor were participants shown it 

before taking part). A silent generation phase (5 minutes) allowed participants to 

independently scribe responses to the prompt. Each participant then shared their ideas 

during a round-robin discussion (10 minutes) facilitated by EB who compiled a 

comprehensive list and shared on screen for participants. During the clarification phase (10 

minutes), participants were encouraged to refine, merge or eliminate duplicate ideas to 

streamline the list for further assessment. In the subsequent ranking stage (15 minutes), 

participants individually ranked their top five factors in order of importance (1 = most 

important; 5 = least important), before they were collectively discussed and grouped by the 

facilitator. Finally, the ranked factors were revealed, allowing participants to collectively 

agree on the group ranking and address any disparities through discussion or voting for 

amendments (10 minutes).

Data analysis

The NGT approach enables data analysis to take place during the focus group. Data were 

interpreted qualitatively by allowing a subordinate list of themes to emerge at the round-robin 

stage of each group and later refined and merged where possible in the clarification stage 

[25]. Using these lists, each group agreed on the superordinate ranked factors by voting on 

their importance. The superordinate ranked factors that emerged from group consensus 

were then deductively coded to the behavioural domains of the TDF and COM-B model to 

identify the behavioural determinants underpinning these factors. This deductive stage 

involved an iterative process of agreement between authors EB, JT and CS, who coded a 

sample of the NGT output until the superordinate themes could not be reduced further on to 

the behavioural domains of the TDF and COM-B models. After meeting regularly to discuss 
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mapping priorities, EB mapped the remaining output into the TDF domains; a process that 

was iteratively revised with regular discussions with CS. This multistage deductive approach 

to mapping the behaviours from the focus groups to the specific TDF domains followed 

existing work in the field [26]. A codebook defining each of the TDF domains, and how each 

factor mapped onto them, is provided in supplementary file 1. 

Research team and reflexivity

Dr Emma Begley PhD is a qualified female researcher with 11 years’ experience in public 

health and behaviour change. At the time of the study, EB was employed as a Knowledge 

Transfer Partnership Research Associate at Aston University, Birmingham, UK. Drs Jason 

Thomas and Carl Senior are behavioural scientists with 30 years’ experience between them 

on applying behaviour change techniques in areas such as healthy eating. Any prior 

knowledge about Parkinson’s disease was established during a literature review for EB, JT 

and CS. Will Hind is the Founder and Agency Principal for Alpharmaxim. 

Patient and public involvement

No patients or members of the public were involved in designing or carrying out this 

research. 

FINDINGS

Participant characteristics

Across the seven focus groups, a total of 18 participants between 25 and ≥65 years of age 

took part (female n=10; male n=8). Each focus group comprised two or three participants. 

Participants’ experience of working in PD ranged from 2 to ≥20 years as neurologists, 

consultants, specialist nurses or specialist practitioners (n= 5, n=3, n=8 and n=1, 

respectively; data unavailable for one participant). Most participants were recruited from the 
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UK (n=11); other participants were recruited from Austria, France, Ireland, Italy, Netherlands, 

Sweden and Switzerland (n=1, from each county).

Silent generation of factors and round robin (NGT stages 2 and 3)

The raw data that emerged from the silent generation and round-robin stage yielded 60 

unique factors that participants thought influenced their prescribing decisions; individual 

focus groups reported a range of 22–41 factors. There was good consensus of factors that 

emerged across the focus groups and data saturation was reached by the seventh focus 

group (FG7). 

All seven focus groups consistently discussed patient age, HCP and/or patient experience of 

using a medication, symptoms (including severity and burden) and suitability of a medication 

(e.g. ease of use of medication, route of administration) as important factors. When making 

prescribing decisions, participants also mentioned how they considered reducing pill burden 

and simplifying a drug regimen for patients, thereby making it more suitable and acceptable. 

Other factors commonly reported included consideration of patient cognition (e.g. level of 

education and literacy), complications of comorbidities (e.g. hypotension or high blood 

pressure), side effect profiles, availability of drugs on practice formularies (although 

participants explained this was not an issue across Austria, Germany or Switzerland), patient 

quality of life (QoL; e.g. daily activity level and ability to still work) and support at home to 

administer and manage medication. 

Drug cost was discussed by all groups but only five included it in their ranked priorities. 

There was, however, some discrepancy between participants about whether they considered 

cost to be a swaying factor; one participant each from the UK (FG3), France (FG4), and Italy 

(FG7) expressed that cost was not an influencing factor as efficacy was valued more. There 

were also inconsistencies regarding the perceived importance of guidelines. Although five 

focus groups ranked guidelines as being important, either as a factor on its own or as part of 

a broader theme (e.g. external factors, practicalities or drug factors), a few participants (one 
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from FG3 and two from FG5) recalled that they only use them to some extent and preferred 

to refer to published evidence. Other factors occasionally reported related to polypharmacy, 

patient and HCP treatment expectations and desired outcomes, patient preference, HCP 

authority to prescribe, drug efficacy, multidisciplinary team support, psychological health, 

trials and evidence, capacity to monitor treatment, patient frailty, risk of impulse control 

disorders and type of PD. 

Clarification and ranking (NGT stages 4 and 5)

Participants ranked between 3 and 8 priority factors; differences in number of priorities 

between focus groups occurred due to participant preferences to specify individual factors 

rather than collapse them into broader themes. As such, order of rankings is broadly covered 

(see table 1 for a full overview):

• Medical or symptom concern included factors such as stage of disease, symptom 

concern or severity and was discussed by six groups, and although four of these groups 

categorised this factor into a broader theme (disease prognosis, patient characteristics or 

clinical factors), it was generally ranked a first priority. 

• Patient characteristics included factors such as patient age, QoL or frailty and was a 

preferred theme across the groups (five out of seven groups) and was often ranked as a 

first or second priority, although FG5 ranked it fourth. The two groups that did not include 

patient characterises as a superordinate theme decided either to prioritise and 

individually rank patient age, lifestyle and comorbidity (FG4) or included patient 

characteristics within a highly ranked ‘clinical factors’ theme (FG7). Despite this variance, 

the majority of focus groups agreed that factors related to patient characteristics are of 

high importance when making prescribing decisions. 

• Side effect profile was discussed by six groups and ranked either as a category by itself 

or within a broader theme such as response to treatment, practicalities or clinical factors. 

Three groups ranked this theme as being third most important. In FG6, it was mentioned 
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that certain medications may be prescribed to manage side effects, but they did not 

include side effect profile as one of their ranked themes. 

• Access to treatment, including availability of treatment, was selected as a priority by 

four groups, but there was no consistency in its ranking. For example, FG1 ranked this 

least important (sixth), while FG2, 3 and 6 categorised it into broader themes that were 

ranked at first, third and fourth priority, respectively. Although the positioning of 

importance is indifferent between groups, access to treatment was still an important 

consideration when making medication choices. 

• Clinical guidelines, including knowledge and practice of, was discussed by six groups, 

but there was no consensus on ranking between groups. The groups that prioritised 

guidelines (or included it in broader themes) ranked them first (FG1 and FG2), third (FG3 

and FG7) or fourth (FG6). FG5 discussed guidelines but did not prioritise them (see 

supplementary file 2), while FG4 did not discuss guidelines at all.

• Social support, including carer support at home to manage treatment, was a priority for 

five groups; three of these groups categorised it into broader themes (e.g. patient 

characteristics [FG1 and FG2], external factors [FG2]). There was no consensus on its 

ranking, but participants did discuss the importance of having support at home to 

manage certain treatment. 

• Patient preference was a priority for five groups; two groups ranked it as a fifth priority, 

while the other three groups included it within broader themes that were ranked first 

(FG3) or second (FG1 and 7). Generally, participants discussed the relevance of 

understanding what patients want and listening to their requests when they have done 

their own research about available treatment. 

Other factors that were prioritised and ranked but could not be easily grouped into the above 

themes included interpersonal relationships, such as multidisciplinary support (ranked fifth 

by FG1); efficacy and safety of a drug (ranked second by FG5, while three other focus 

groups included it within broader themes); treatment needs, such as patient expectation and 
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symptom treatment (ranked fourth by FG7); and cost (ranked fifth by FG7, and included 

within broader themes for four other groups; however, some participants did not perceive 

cost as a swaying factor). 

Table 1. Factors/categories and ranked priorities

Factors/categories (n, country) Participant (P) ranking

FG1 (n=3, UK) P1 P2 P3

Final group 
consensus

Local/national guidelines 6 1 1 1
Patient characteristics 1 2 2 2
Disease prognosis/stage of disease 3 4 3 3
Response to treatment 2 3 4 4
Interpersonal relationships 4 5 5 5
Access to treatment 5 6 6 6

FG2 (n=3, UK) P1 P2 P3
External factors 1 1 3 1
Patient characteristics 2 2 1 2
HCP experience 3 4 2 3
Side effects 4 3 4 4

FG3 (n=2, UK) P1 P2
Patient characteristics 1 1 1
HCP experience 2 2 2
Practicalities 3 3 3

FG4 (n=3, UK, IRE, FR) P1 P2 P3
Medical concerna 1 1 b 1
Age 3 5 1 2
Side effects 4 2 b 3
Lifestyle 2 b 5 4
Preference 5 3 b 5
Comorbidity b b 4 6
Motor ability b b 2c Not prioritised

Cognition b 4d 3c Not prioritised

FG5 (n=2, NL, SE) P1 P2
Symptoms 1 1 1
Efficacy and safety 3 2 2
Side effects 4 3 3
Patient characteristics 2 4 4
Preference 5 5 5

FG6 (n=3, UK, IT) P1 P2 P3
Patient characteristics 1 1 1 1
Quality of life 2 2 2 2
Social setting 3 3 3 3
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Drug factors 5 4 4 4
Prescriber experience/culture 4 5 5 5

FG7 (n=2, IT, CH) P1 P2
Clinical factors 1 1 1
Shared decision making 3 3 2
Guidelines 2 4 3
Treatment needs 4 2 4
Cost 5 b 5e

Social support b 5 5e

aParticipants in this group had differing opinions about whether patients’ cognitive ability and degree 
of motor symptoms should be included within this category or ranked separately (see footnotes c and 
d); bparticipant did not rank this factor; cparticipant ranked both ‘Motor’ and ‘Cognition’ separately in 
positions 2 and 3, respectively; dparticipant ranked ‘Cognition’ separately in position 4; eparticipants 
could not reach a consensus on which factor should be ranked in position 5. They decided that it was 
country-dependent so recommended different factors for CH and for ITLY. 
AT, Austria; CH, Switzerland; FG, focus group; FR, France; HCP, healthcare professional; IRE, 
Ireland; NL, Netherlands; P, participant; SE, Sweden; IT, Italy; UK, United Kingdom.

Theoretical mapping of priorities

Mapping priorities to the TDF provides a structured method to uncover the various 

behavioural determinants that may influence prescribing outcome. This approach can help to 

tailor evidence-based strategies to the unique context of that behaviour, increasing the 

likelihood of successful and sustainable change. To achieve this, the factors discussed and 

prioritised by participants aligned with seven of the 14 TDF domains, which subsequently 

mapped onto four of the COM-B subdomains (see figure 1 below for a mapping overview). 

Prioritised factors from the focus groups aligned with the following two TDF domains: 

knowledge and memory, attention and decision processes, which themselves map onto the 

COM-B capability domain (specifically, the psychological subdomain). Most of the factors 

mapped onto these domains were linked to HCP decision-making processes and were 

informed by patient and clinical characteristics: factors that participants ranked as being the 

most important. In terms of knowledge, participants discussed that their understanding of the 

efficacy and safety of a drug, including the interaction of other medication, influenced their 

prescribing (see description of factors in supplementary file 2). 
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INSERT FIGURE 1: Mapping of priority factors onto TDF and COM-B determinants.

Another suite of prioritised factors aligned with the following three TDF domains: belief about 

consequences; goals; and social/professional role and identity, which map onto the COM-B 

motivation domain (specifically, the reflective subdomain). Participants often shared 

concerns about the consequences of a medication causing side effects, such as reduced 

impulsive control and the potential of medication to negatively impact patient QoL, or reduce 

or impair treatment outcome. As such, participants discussed how it was important for them 

to consider patient preferences and identify treatment needs, subsequently informing 

treatment goals. Participants also felt that HCP experience and familiarity with prescribing a 

medication would influence future prescribing decisions (see supplementary file 2); this was 

particularly evident among specialist nurses who explained how they often discuss 

prescribing options with senior consultants or neurologists.

Finally, the remaining prioritised factors from the focus groups aligned with the following two 

TDF domains: environment context and resources, and social influences, which map onto 

the COM-B opportunity domain (the physical and social subdomains, respectively). Factors 

within these domains reflected influences arising from the participants’ physical environment 

(e.g. medication cost or availability) and resources (e.g. guidelines or access to medication) 

that somewhat determined prescribing decisions. Additionally, a range of social influences, 

such as the interpersonal relationships that arise from shared decision making with patients 

or HCP peers, support at home to help patients manage medication and a general 

prescribing culture, was reported by participants. 

DISCUSSION 

This study provides a coherent consensus of a variety of key factors that influence 

prescription medication choice for PD (first aim) and a theoretically informed understanding 

of the behavioural determinants that underpin HCP decisions (second aim). First, the NGT 
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focus groups identified 60 unique factors that influence HCP prescribing medication choices 

for PD. Eighteen participants highlighted that medical or symptom concerns (often grouped 

into patient characteristics), followed by medication side effects, were consistently 

considered as important factors that influenced medication choice. Several additional factors 

(access to treatment, clinical guidelines, social support, patient preference, interpersonal 

relationships, efficacy and safety, treatment needs and cost) were also important; however, 

there was no consistency in their ranking. Second, seven TDF determinants were mapped to 

these factors and assessed using the COM-B model, which indicated that a HCP’s 

psychological capability, physical and social opportunity, and reflective motivation are 

important determinants when making medication choices. 

The factors presented in this study are consistent with those reported by existing research. 

For example, a systematic review of 44 studies found that patient age was the most common 

factor that influenced prescription medication for PD [10]. Reasons for this included concerns 

regarding side effects, drug interactions or increased morbidity in older adults [10] factors 

that were also ranked as important in this study. Previous research also indicated that 

choosing a medication that facilitates an improved QoL for patients is often a priority [27, 28] 

which may explain why participants often discussed patient-directed goals (e.g. desire to still 

work) and treatment preferences in their ranked priorities. Issuing patients with their 

preferred treatment may, however, be hindered by time pressure, a barrier that has notably 

affected the provision of preventive health services in other therapeutic areas [29, 30]. The 

dichotomy of HCP opinion on the influence of guidelines is also worthy of discussion; this 

occurred mostly between specialist HCPs (e.g. consultants or neurologists) who referred 

less to them, and other medical prescribers (e.g. specialist nurses or GPs) who ranked them 

as important. This inconsistency of HCP adherence to guidelines is commonly reported [10] 

and the available evidence suggests that barriers to guideline adherence or evidence-based 

medicine may be due to HCP lack of time [30], increased pressure [9], or previous 

experiences and patient preference for certain medication [31].
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By identifying these factors and understanding them in behavioural terms (i.e. what 

theoretically facilitates or is a barrier to performing a behaviour), it enables intervention 

designers to develop a robust strategy that more effectively brings about a desired change in 

behaviour [11, 32]. The effectiveness of doing so is reflected in a review that also used the 

TDF to identify behavioural determinants from interventions addressing medication 

optimisation more broadly [14]. The review identified 16 effective interventions that used a 

variation of nine TDF determinants to optimise medication prescribing; however, the authors 

noted that not all interventions used the array of behaviour-change techniques needed to 

target the determinants identified [14]. Still, it is encouraging that the nine determinants 

reported in the review encapsulate all of the seven determinants reported in this current 

study, and the review provided some indication of which behaviour-change techniques (i.e. 

prompts and default options) could be used to optimise prescribing [14]. Furthermore, 

knowledge of the COM-B domains identified in this study mean that the latter steps of the 

BCW (e.g. identifying intervention functions and behaviour-change techniques) can be 

conducted to identify other potential behaviour-change techniques to optimise prescribing 

choice. 

Reflecting on the present study, a notable strength is that participants were opportunistically 

recruited from across Europe, thereby gathering insight from a range of different healthcare 

environments. A further strength in the study design was that a comparison was possible 

across several focus groups, thereby contributing to the reliability of the data. The structured 

approach of the NGT was also well received by participants; it was viewed as an efficient 

and effective method that heard all participant opinion. It is also a strength that the study 

applied well-used and validated psychological theory to interpret the results. The ease in 

which it was possible to segment the behavioural themes across a European sample was 

also a clear strength of this study.
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However, this study is not without limitations. The number of participants per focus group 

ranged between two and three; this was largely due to the difficulty in coordinating 

participant availability. As a result, lower focus group numbers may have reduced the 

breadth of factors generated. The geographic distribution of participants was also skewed 

toward the UK; as such, participants from other European countries with different cultural 

views may have felt an imbalance when voicing their opinion. Hence, future work in this field 

might look to utilise different methodologies to test a wider range of individuals, in such a 

way as to reduce the effect of group dynamics on response (e.g. a large, multi-country 

quantitative survey focused on the factors identified within this study). 

In conclusion, the factors that influence HCP choice of medication for PD are clearly 

multifaceted, and the evidence presented here indicates that prescription decisions are 

primarily driven by clinical presentation and patient characteristics. To optimise the treatment 

that patients with PD are prescribed, behavioural interventions should consider approaches 

that collectively target HCP psychological (e.g. knowledge) capability, physical (e.g. 

availability of drugs) and social (e.g. peer influence) opportunity, and reflective (e.g. reduce 

beliefs of potential consequences) motivation. When developing an intervention to target 

optimised prescribing for PD, it will be important to create a strategy that will address each of 

these behavioural determinants. It is also clear that there is utility in this approach for the 

study of prescription behaviour in other disease states. The study reported in this paper, 

forms part of a broader programme of research currently being undertaken which aims to 

address key challenges in clinical decision-making.  The aim of the current work is to 

understand consensus behaviour around prescribing which will serve to allow us to highlight 

the ways in which it can, ultimately, be improved.
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Figure legend

Figure 1. Mapping of priority factors onto TDF and COM-B domains. Red blocks: factors 
mapped to the capability COM-B domain; orange blocks: factors mapped to the motivation 
COM-B domain; green blocks: factors mapped to the opportunity COM-B domain. The grey 
boxes are not applicable to the current data set and are included here for reference only.

COM-B, Capability, Opportunity, Motivation – Behaviour; DDI, drug–drug interaction; NGT, nominal 
group technique; ROA, route of administration; TDF, Theoretical Domains Framework
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Supplementary data files 

S1 – Theoretical Domains Framework codebook.

S2 – Original factor list, theme development and behavioural mapping. 
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Supplemental material Table 1. TDF coding for NGT. 

TDF domains (Cane, et al. 
2012)

Original definition Coding rules COM-B (Michie, et al. 2011)

Knowledge An awareness of the existence of 
something

Reference to already having knowledge, 
lack of knowledge or resource of 
knowledge, e.g., guidelines/scientific 
literature

Skills An ability or proficiency acquired through 
practice

Reference to having or attending specific 
training courses or experience of practice.

Behavioural Regulation Anything aimed at managing or changing 
objectively observed or measured actions

Discussion of checklists or prompts served 
as a reminder to change prescribing

Memory, attention and decision 
making

The ability to retain information, focus 
selectively on aspects of the environment 
and choose between two or more 
alternatives

Biopsychosocial patient factors that inform 
decision making/action, recollection of 
physician knowledge, 
concentration/attention to tasks

Capability

Social/professional role and 
identity

A coherent set of behaviours and displayed 
personal qualities of an individual in a social 
or work setting

Self-perceived level of specialism or 
defined professional role

Beliefs about capabilities Acceptance of the truth, or validity about an 
ability, talent or facility that a person can put 
to constructive use

Recognised competency or self-efficacy to 
perform/manage certain tasks. 

Optimism The confidence that things will happen for 
the best or that desired goals will be 
attained

Expectation of positive outcomes

Beliefs about consequences Acceptance of the truth, or validity about 
outcomes of a behaviour in a given situation

Reported beliefs of potential negative 
outcomes, the likelihood of increased risk 
or fallacious beliefs

Motivation
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Reinforcement Increasing the probability of a response by 
arranging a dependent relationship or 
contingency between the response and a 
given stimulus

Discussion around having a positive 
impact that encouraged prescribing 
behaviour

Intentions A conscious decision to perform a 
behaviour or a resolve to act in a certain 
way

Assertive decision or plan to act

Emotion A complex reaction pattern, involving 
experiential, behavioural and physiological 
elements, by which the individual attempts 
to deal with a personally significant matter 
or event

Reports of an evoked emotional reaction 
such as anxiety, fear, stress or distress 
that influences prescribing

Goals Mental representations of outcomes or end 
states that an individual wants to achieve

Discussion of a desirable aim or 
achievable outcomes

Environmental context and 
resources

Any circumstance of a person’s situation or 
environment that discourages or 
encourages the development of skills and 
abilities, independence, social competence 
and adaptive behaviour

Discussion around convenience of 
administrating medication, cost, access, 
environmental setting or geographical 
residency

Social influence Those interpersonal processes that can 
cause individuals to change their thoughts, 
feelings or behaviours

Peer, carer, patient preference or opinion 
that influences a decision; additionally, 
changing guidelines, media exposure and 
discussion around prescribing cultures

Opportunity 
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Supplemental Material Table 1. Description of factors and themes as discussed by participants and the corresponding TDF determinants.

Refined 
factors/categories

Description of factors TDF (COM-B) determinates

Focus group 1

Local/national guidelines National Institute for Care Excellence (NICE) guidance Knowledge (psychological capability)

Patient characteristics Age, cognition, comorbidities, mood/mental health, blood 
pressure, gastric quality, ability to swallow, patient experience 
of using a drug, patient choice, polypharmacy, physical 
wellness, route of administration, ability to adhere to 
medication advice, home support

Memory, attention and decision processes (psychological 
capability)

Disease prognosis Distinguishing disease factors: stage of disease, duration of 
condition, diagnosis, shock of diagnosis, symptoms of tremor, 
severity of symptoms, guidelines

Memory, attention and decision processes (psychological 
capability)

Response to treatment QoL, aligns with patient and HCP outcome expectation, 
ability/ease to objectively measure positive response to 
treatment/desired outcome

Belief about consequences (reflective motivation)

Interpersonal relationships HCP experience of prescribing a treatment, advice from 
consultant, responsibility of the HCP to prescribe, specialist 
approval, access to MDTs or peer advice

Social influences (social opportunity) 

Access to treatment Cost, availability of medication in blister packs, ease of use, 
availability of medication in practice formulary

Environment context and resources (physical opportunity)

Focus group 2

External factors NICE guidelines, new research, the media, treatment 
availability, waiting times for treatment, positive or negative 
HCP or peer experience of prescribing medication, HCP and 
patient support using the medication, cost and availability

Environment context and resources (physical opportunity)
Social/professional role and identify (reflective motivation)
Social influences (social opportunity)

Patient characteristics Age, biological age, patient condition (e.g., their cognitive 
state and suitability to receive a medication), comorbidity, 
psychiatric history, suitability of route of administration of 
medication, polypharmacy

Memory, attention and decision processes (psychological 
capability)
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HCP experience HCPs personal experience of prescribing a medication Social/professional role and identify (reflective motivation)

Side effects Medication side effects Belief about consequences (reflective motivation)

Focus group 3

Patient characteristics Age, comorbidities, stage of disease, sub-type of PD, 
symptoms and symptom severity, impact on QoL, social 
support, side effect profile, patient choice, patient expectation 
and desired outcome of treatment

Memory, attention and decision processes (psychological 
capability)

HCP experience Personal clinical experience, clinical judgement, familiarity 
with medication, knowledge of efficacy, opportunity and 
knowledge of clinical trials

Social/professional role and identify (reflective motivation)

Practicalities Ease of medication administration, efficacy of treatment for 
symptoms, side effect profile, capacity to monitor patients, 
availability of medication in local formulary, cost, guidelines

Environment context and resources (physical opportunity)
Belief about consequences (reflective motivation)

Focus group 4

Medical concern Patient and HCP treatment concerns, consider patients 
cognitive ability and motor versus non-motor symptoms

Memory, attention and decision processes (psychological 
capability)

Age – Memory, attention and decision processes (psychological 
capability)

Side effects Side effects from previous medication, history of impulse 
control, consideration that medication does not affect current 
lifestyle

Belief about consequences (reflective motivation)

Lifestyle Employment status, daily activity, PKG report, social support 
and family

Memory, attention and decision processes (psychological 
capability)

Preference Patient expectation and desired treatment outcome, 
adherence, route of administration, patient requests

Goals (reflective motivation)

Comorbidity – Memory, attention and decision processes (psychological 
capability)

Factors discussed but not prioritised: access to multidisciplinary team, cost, drug availability
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Focus group 5

Symptoms Severity of symptoms, impact on daily life Memory, attention and decision processes (psychological 
capability)

Efficacy and safety Efficacy of medication, safety of use Knowledge (psychological capability)

Side effects Risk of side effects, side effect profile, side effects 
experienced from previous medication

Belief about consequences (reflective motivation)

Patient characteristics Age, gender, weight, cognition, patient education Memory, attention and decision processes (psychological 
capability)

Preference Patient choice, request Goals (reflective motivation)

Factors discussed but not prioritised: HCP personal experience of prescribing a medication, guidelines to an extent, local tradition, cost, cost 
reimbursement, availability of medication, adherence

Focus group 6

Patient characteristics Age, frailty, comorbidity, symptom burden, symptoms, 
cognition, education and literacy, past medical history, 
experience with previous treatment, family member 
experience, risk of impulsive behaviour, formulation 
preference, allergies, intolerances, religious beliefs, 
vegetarian, concordance

Memory, attention and decision processes (psychological 
capability)

Quality of life Employment status, health beliefs, goals and expectations Memory, attention and decision processes (psychological 
capability)

Social setting Home support, current lifestyle, ability and access to follow up 
with patients

Social influences (social opportunity)

Drug factors Availability of medication, cost, efficacy, pill burden, mode of 
action, mode of administration, drug-drug interaction, NICE 
guidelines, using off licence or for side effect/similar

Knowledge (psychological capability)

Prescriber 
experience/culture

Prescriber experience and confidence prescribing a 
medication, cultural beliefs about prescribing, off-licence use, 
organisational constraints on prescribing, HCP knowledge of 
patient

Social influences (social opportunity)
Belief about capabilities (reflective motivation)
Knowledge (psychological capability)

Focus group 7
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Clinical factors Type of PD, age, polypharmacy, years since onset, severity of 
symptoms, side effects, use of previous treatment, 
comorbidities (e.g., cognitive disorders, hypotension, 
depression)

Memory, attention and decision processes (psychological 
capability)

Shared decision making Consideration of what patient wants Social influences (social opportunity)

Guidelines Treatment guidelines, drug regulation and published evidence 
of drug efficacy

Environment context and resources (physical opportunity)

Treatment needs Simplify drug schedule, patient expectations of treatment 
outcome, patient QoL, symptoms patient wants to target

Goals (reflective motivation)

Cost – Environment context and resources (physical opportunity)

Social support – Social influences (social opportunity)
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Supplemental Material Table 1. Description of factors and themes as discussed by participants and the corresponding TDF determinants.

Refined 
factors/categories

Description of factors TDF (COM-B) determinates

Focus group 1

Local/national guidelines National Institute for Care Excellence (NICE) guidance Knowledge (psychological capability)

Patient characteristics Age, cognition, comorbidities, mood/mental health, blood 
pressure, gastric quality, ability to swallow, patient experience 
of using a drug, patient choice, polypharmacy, physical 
wellness, route of administration, ability to adhere to 
medication advice, home support

Memory, attention and decision processes (psychological 
capability)

Disease prognosis Distinguishing disease factors: stage of disease, duration of 
condition, diagnosis, shock of diagnosis, symptoms of tremor, 
severity of symptoms, guidelines

Memory, attention and decision processes (psychological 
capability)

Response to treatment QoL, aligns with patient and HCP outcome expectation, 
ability/ease to objectively measure positive response to 
treatment/desired outcome

Belief about consequences (reflective motivation)

Interpersonal relationships HCP experience of prescribing a treatment, advice from 
consultant, responsibility of the HCP to prescribe, specialist 
approval, access to MDTs or peer advice

Social influences (social opportunity) 

Access to treatment Cost, availability of medication in blister packs, ease of use, 
availability of medication in practice formulary

Environment context and resources (physical opportunity)

Focus group 2

External factors NICE guidelines, new research, the media, treatment 
availability, waiting times for treatment, positive or negative 
HCP or peer experience of prescribing medication, HCP and 
patient support using the medication, cost and availability

Environment context and resources (physical opportunity)
Social/professional role and identify (reflective motivation)
Social influences (social opportunity)

Patient characteristics Age, biological age, patient condition (e.g., their cognitive 
state and suitability to receive a medication), comorbidity, 
psychiatric history, suitability of route of administration of 
medication, polypharmacy

Memory, attention and decision processes (psychological 
capability)
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HCP experience HCPs personal experience of prescribing a medication Social/professional role and identify (reflective motivation)

Side effects Medication side effects Belief about consequences (reflective motivation)

Focus group 3

Patient characteristics Age, comorbidities, stage of disease, sub-type of PD, 
symptoms and symptom severity, impact on QoL, social 
support, side effect profile, patient choice, patient expectation 
and desired outcome of treatment

Memory, attention and decision processes (psychological 
capability)

HCP experience Personal clinical experience, clinical judgement, familiarity 
with medication, knowledge of efficacy, opportunity and 
knowledge of clinical trials

Social/professional role and identify (reflective motivation)

Practicalities Ease of medication administration, efficacy of treatment for 
symptoms, side effect profile, capacity to monitor patients, 
availability of medication in local formulary, cost, guidelines

Environment context and resources (physical opportunity)
Belief about consequences (reflective motivation)

Focus group 4

Medical concern Patient and HCP treatment concerns, consider patients 
cognitive ability and motor versus non-motor symptoms

Memory, attention and decision processes (psychological 
capability)

Age – Memory, attention and decision processes (psychological 
capability)

Side effects Side effects from previous medication, history of impulse 
control, consideration that medication does not affect current 
lifestyle

Belief about consequences (reflective motivation)

Lifestyle Employment status, daily activity, PKG report, social support 
and family

Memory, attention and decision processes (psychological 
capability)

Preference Patient expectation and desired treatment outcome, 
adherence, route of administration, patient requests

Goals (reflective motivation)

Comorbidity – Memory, attention and decision processes (psychological 
capability)

Factors discussed but not prioritised: access to multidisciplinary team, cost, drug availability
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Focus group 5

Symptoms Severity of symptoms, impact on daily life Memory, attention and decision processes (psychological 
capability)

Efficacy and safety Efficacy of medication, safety of use Knowledge (psychological capability)

Side effects Risk of side effects, side effect profile, side effects 
experienced from previous medication

Belief about consequences (reflective motivation)

Patient characteristics Age, gender, weight, cognition, patient education Memory, attention and decision processes (psychological 
capability)

Preference Patient choice, request Goals (reflective motivation)

Factors discussed but not prioritised: HCP personal experience of prescribing a medication, guidelines to an extent, local tradition, cost, cost 
reimbursement, availability of medication, adherence

Focus group 6

Patient characteristics Age, frailty, comorbidity, symptom burden, symptoms, 
cognition, education and literacy, past medical history, 
experience with previous treatment, family member 
experience, risk of impulsive behaviour, formulation 
preference, allergies, intolerances, religious beliefs, 
vegetarian, concordance

Memory, attention and decision processes (psychological 
capability)

Quality of life Employment status, health beliefs, goals and expectations Memory, attention and decision processes (psychological 
capability)

Social setting Home support, current lifestyle, ability and access to follow up 
with patients

Social influences (social opportunity)

Drug factors Availability of medication, cost, efficacy, pill burden, mode of 
action, mode of administration, drug-drug interaction, NICE 
guidelines, using off licence or for side effect/similar

Knowledge (psychological capability)

Prescriber 
experience/culture

Prescriber experience and confidence prescribing a 
medication, cultural beliefs about prescribing, off-licence use, 
organisational constraints on prescribing, HCP knowledge of 
patient

Social influences (social opportunity)
Belief about capabilities (reflective motivation)
Knowledge (psychological capability)

Focus group 7
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Clinical factors Type of PD, age, polypharmacy, years since onset, severity of 
symptoms, side effects, use of previous treatment, 
comorbidities (e.g., cognitive disorders, hypotension, 
depression)

Memory, attention and decision processes (psychological 
capability)

Shared decision making Consideration of what patient wants Social influences (social opportunity)

Guidelines Treatment guidelines, drug regulation and published evidence 
of drug efficacy

Environment context and resources (physical opportunity)

Treatment needs Simplify drug schedule, patient expectations of treatment 
outcome, patient QoL, symptoms patient wants to target

Goals (reflective motivation)

Cost – Environment context and resources (physical opportunity)

Social support – Social influences (social opportunity)
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