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Abstract

Non-medical prescribing (NMP) was introduced into the UK healthcare system and other countries to improve patient care
and facilitate better access to medicine. However, very few studies have evaluated the cost-effectiveness of the prescribing
authorities granted to certain healthcare professional groups. This study aims to evaluate the cost-effectiveness of prescrib-
ing by dietitians and therapeutic radiographers in England. A model-based cost-effectiveness analysis was conducted to
evaluate the services provided by dietitian and therapeutic radiographer prescribers compared to services delivered by
dietitian and therapeutic radiographer non-prescribers in terms of direct and indirect costs and effectiveness outcomes,
e.g. quality-adjusted life year (QALY) and patient satisfaction, from the National Health Service (NHS) perspective. Unit
costs were obtained from the NHS National Reference Costs 2021-22. Sensitivity analyses were performed to assess the
robustness of the model parameters. The mean costs associated with NMP were higher for prescribers than non-prescribers
due to training costs and consultation time to manage prescriptions. However, these costs were compensated by higher
referrals by non-prescribers to other specialists for prescribing. NMP in either profession was perceived as positive by
patients. Differences in QALY were not statistically significant among patients managed by prescribers and non-prescribers
for either profession. Results were sensitive to the model assumptions and parameters. Our estimates suggest NMP might
save £64,269 over five years per dietitian prescriber and £16,570 per therapeutic radiographer prescriber. Despite uncer-
tainties around the cost-effectiveness of NMP, it may save money with minimal or no changes in quality-of-life outcomes
for patients being managed by either profession.
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Introduction

Globally, the ageing population has led to an increased
demand for and access to healthcare services, including
medicines [1, 2]. As such, national statistics in England show
that the total number of medications dispensed increased
from 1.02 billion in 2016/17 to 1.04 billion in 2021/22 [3,
4]. Similarly, in the United States, utilisation of medications
grew 4.8% between 2021 and 2022 [5]. The age-related dis-
ease burden and the existence of multiple morbidities might
result in complex treatments [6] and a higher prevalence of
polypharmacy for many patients. In response to these ongo-
ing challenges and the global healthcare workforce crisis
[7], new sustainable approaches and models of service pro-
vision are required to provide better and more timely access
to medicine [8, 9].

Evidence demonstrates that allied healthcare profes-
sionals (AHPs), the third largest workforce in the National
Health System (NHS), have a fundamental role in support-
ing transformational and sustainable changes in the UK
healthcare system [10—12]. AHPs are encouraged to work
at an advanced level in a range of healthcare settings to
deal with some of the aforementioned healthcare challenges
[8]. Prescribing by AHPs such as dietitians and therapeu-
tic radiographers (TRs), commonly known as non-medical
prescribing (NMP), can support the development of such
advanced roles for AHPs and create opportunities for inno-
vative and timely services to maintain patients’ better access
to medicine while supporting safe and effective prescribing
practices [9, 12-20].

Prescribing rights were initially granted to nurses and
pharmacists and then extended to a number of AHPs [21,
22] in the UK and some other countries, e.g., the United
States, Canada, Australia, New Zealand [12, 14, 23]. NMP
was first introduced in the UK for district nurses and health
visitors in 1999 [24]. It then came into effect for all regis-
tered nurses in 2001 and for pharmacists in 2003 [18, 21,
25]. Since then, these prescribing roles have been gradu-
ally extended to other healthcare professionals, including
AHPs in primary and secondary care settings in the UK [26,
27]. For a review of the history and evolution of prescribing
rights given to healthcare professionals in the UK and other
countries, see other studies [18, 23, 28].

Originating in the UK, the term ‘NMP’ refers to the pre-
scriptive authorities awarded to nurses, pharmacists and
AHPs (e.g. TRs, dietitians) who have completed an accred-
ited programme of education delivered by a higher educa-
tion institution [29, 30]. The programme, mainly funded
by the NHS or the employing organisation, is delivered via
a variety of methods (often hybrid), including classroom
teaching, one-to-one instruction, e-learning, self-directed
learning and personal study time [31]. A NMP training
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programme typically takes six months to complete, and it
consists of a minimum of 26 days of taught learning and 12
days of supervised prescribing practice within the clinical
environment for the trainees [30, 32-34].

In the UK, independent prescribing and supplementary
prescribing are different approaches that can be used by
non-medical prescribers [25]. Independent prescribers are
responsible for clinical decision-making, including pre-
scribing for each patient within their scope of practice and
relevant regulations [35, 36]. Supplementary prescribers
may prescribe using a patient-specific clinical management
plan, agreed upon by the independent prescriber, doctor or
dentist and the patient [37-39].

Since 2016, dietitians have been authorised to train as
supplementary prescribers and TRs as independent pre-
scribers [39—41]. Although evidence suggests that prescrib-
ing by AHPs is perceived as safe with no adverse patient
care outcomes [12—14], there is still little evidence regard-
ing the value for money of prescribing authorities granted to
many AHP groups, such as dietitians and TRs [23]. Given
the importance of NMP practice by healthcare profession-
als, particularly AHPs working in different healthcare set-
tings, it will be beneficial to evaluate the costs, effectiveness
and cost-effectiveness of prescribing rights given to these
professionals [12, 23, 42]. This economic evaluation study
was conducted as part of a larger research project, ‘the
evaluation of supplementary prescribing by dietitians and
independent prescribing by radiographers’ (TRaDiP proj-
ect), funded by the National Institute for Health and Care
Research (NIHR) Policy Research Programme [43]. This
aspect of the study aims to assess the cost-effectiveness of
dietitian supplementary prescribing and TRs independent
prescribing in England using a decision tree model.

Methods
Study sample and setting

This economic evaluation was undertaken as part of the
TRaDiP project (see Supplementary Materials, Appendix
1, for a brief overview of TRaDiP project design), which
involved the recruitment of dietitian supplementary pre-
scribers (D-SPs), TR independent prescribers (TR-IPs),
dietitian non-prescribers (D-NPs), TR non-prescribers (TR-
NPs) and patients managed by these professional groups
across eight sites in seven geographical locations in Eng-
land [43].
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Model structure

A decision tree model was developed in MS Excel 2019 (see
Fig. 1) to evaluate costs and patient-reported outcomes of
services provided by D-SPs and TR-IPs compared to those
delivered by D-NPs and TR-NPs. The model considered
two decision options: to train or not to train healthcare pro-
fessionals in NMP. The trained professionals (D-SPs and
TR-IPs in this study) may or may not use their prescriptive
authorities for a number of reasons and instead refer patients
to other prescribers (e.g. General Practitioners, GPs) for
prescribing purposes. The role of trained professionals in
NMP extends beyond managing medicines, and not all con-
sultations require managing and reviewing prescriptions.
There may also be a delay in prescribing while the qualifica-
tion is formally annotated by the regulatory body, and some
qualified prescribers stop prescribing due to a change in role
or other reasons. Therefore, we incorporated these relevant
assumptions and probabilities into the model. Profession-
als not trained in NMP (in this study, D-NPs and TR-NPs)
refer patients to a prescriber when prescription management
is required. We assumed safety is consistent between both
arms of the model.! The model structure was the same for

[l Decision node
. Chance node

< Terminal node prescribing

both professions, although some inputs used to inform the
analysis were profession-specific. The model was designed
to analyse the cost-effectiveness of prescribing rights by
either profession from the England National Health Service
perspective. The 2022 Consolidated Health Economic Eval-
uating Reporting Standards (CHEERS) were followed [44].

Model parameters, data collection tools and data
sources

Model parameters (e.g. costs, effectiveness outcomes, prob-
abilities) were obtained from various sources, including
the primary data collected within the study and a scoping
review published elsewhere (for model parameters, see
Appendix 2) [23, 43]. The TRaDiP project involved pre-
scriber surveys, self-report audits and economic assess-
ment questionnaires completed by D-SPs, D-NPs, TR-IPs
and TR-NPs to explore prescribing activities, NMP uptakes
and trends, as well as surveys of patients managed by pre-
scriber and non-prescriber professionals across eight sites
in England. Prescriber surveys with NMPs included data
about costs associated with undertaking the prescribing pro-
gramme, including course fees, funding arrangement, mode

Used prescribing
authorities

‘

Trained in non-medical

Referred to

Not trained

another prescriber

<

Prescribing not required <

Referred to a prescriber<

Fig. 1 Decision tree illustrating the model. Note: The services pro-
vided by non-medical healthcare professionals who are trained in
non-medical prescribing (who are then authorised to prescribe within
their scope of practice) are compared with services delivered by non-

' The quality, appropriateness and safety of medicines management
decisions made during the consultations were assessed as part of the
broader project of TRaDiP using case-record reviews and only one
medication error (dietitian supplementary prescribing) related to a
wrong dose was identified.

Prescribing not required <

prescribers in terms of costs and effectiveness outcomes (e.g. patient
satisfaction, quality-adjusted life years). The same model applied to
both dietitians and therapeutic radiographers. For more information,
see the model structure in the methods section

of study, number of days of supervised learning in practice,
hours spent with practice supervisor, additional payments
from employer and out-of-pocket expenses (e.g. travel, fuel,
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accommodation, study books and materials). The economic
assessment questionnaires included data on patients’ con-
tact per week, percentage of patients required to manage
their prescription, percentage of time spent on prescrib-
ing-related activities, percentage of patients referred for
prescription to other prescribers, training course duration,
other relevant out-of-pocket expenses. Patients’ referrals for
prescription purposes were drawn from self-report audits
for each profession. The patients’ questionnaires included
data on how respondents usually received their prescription
for the consulted condition, prescriber information, waiting
time to obtain a prescription, patients’ satisfaction, and their
experience of the consultation with the D-SPs and TR-IPs,
as well as the overall health status of patients. Patients also
completed the validated EQ-5D-5 L quality of life question-
naire developed by the EuroQoL Research Foundation [45].
Also, the Health and Care Professional Council® and course
websites were used to gather information about prescribing
programmes (e.g. course fee, course duration) for dietitians
and TRs in England in 2021, delivered by different higher
education institutes (Appendix 3.1 and Appendix 3.2) [30].

A within-study analysis was conducted to populate the
model with costs, probabilities, effectiveness outcomes and
estimates of uncertainty. Unit costs were taken from the
NHS National Reference Costs and the Personal Social Ser-
vices Research Unit Costs for the Health and Social Care
report [46, 47]. Staff salaries were estimated using the NHS
2021/22 pay scales [48]. More information about costs
and effectiveness outcomes is provided in the following
sub-sections.

Costs Estimation

Costs were measured in 2021 pounds sterling. Direct costs
included training-related expenses such as training course
fees, employer-paid additional study time, out-of-pocket
expenses paid by trained professionals, and costs of per-
sonal study time. We considered different cost scenarios
(see Appendix 4 for study assumptions). Indirect costs were
incorporated in the analysis by estimating the opportunity
costs of the time off work to complete the training course
(i.e. the monetary value of the work time lost). Other rel-
evant indirect costs included costs of referrals to other
prescribers (e.g. GPs) and the cost of consultations (and
prescribing-related activities) for both prescriber and non-
prescriber groups. Each of the cost categories is described
in the following sub-sections.

The cost analyses were conducted using one-year and
five-year post-training time horizons. The duration of the

2 The Health and Care Professions Council, formerly the Health

Professions Council, is a statutory regulator of over 280,000 from 15
health and care professions in the UK.
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base-case cost-effectiveness analysis was aligned with the
duration of the study (one year) for which data were col-
lected. This was based on the duration of the prescribing
training programmes, with the majority completed within
one year. We extrapolated the costs over the five-year time
horizon to reflect that the training costs were incurred
upfront and assess that prescribing by both professions can
be cost-saving in the short and medium terms. To estimate
costs for the five-year time horizon scenario, the costs asso-
ciated with the training programme were only considered
in the first year, with the cost of referral, consultation (and
prescribing-related activities) included for all five years. In
line with the recommendations of the National Institute for
Health and Care Excellence (NICE), the costs associated
with referral, consultation, and prescribing-related activities
that occurred in years two to five were adjusted at a rate of
3.5% [49, 50].

Cost of training in non-medical prescribing

Training costs included course fees, employer-paid addi-
tional study time and out-of-pocket expenses associated
with attending the course (e.g. travel, accommodation, study
materials and personal study time). Out-of-pocket expenses
were included in the cost since these could potentially be
reimbursed by the employer. The data on employer-paid
additional study time, staff pay grades, and out-of-pocket
expenses for the study sample were collected within the
study. Additional personal study time was costed using the
NHS pay scales 2021-2022 [48]. Not all patients require
a prescription or manage their medication. Therefore, two
scenarios were considered when calculating the training
costs: (1) the average cost per patient seen and (2) the aver-
age cost per patient required to manage their medication.

Cost of consultation and prescribing-related
activities

Spending time on prescribing activities (e.g. reviewing
medication) means that non-medical prescribers might
need to spend more time managing medications and can-
not use this time for other patients (compared to the non-
prescribers). Therefore, costs associated with additional
time spent reviewing the medication were accounted for
by the prescriber group in the cost-effectiveness analysis.
To calculate the costs associated with consultation and pre-
scribing-related activities, we used primary data (e.g. the
number of patients seen or required to manage their medica-
tion, consultation time with patients, preparation time for
prescribing, and time spent writing the prescription) col-
lected within the TRaDiP project. Consultation costs were
estimated using the NHS pay scales 2021-2022 [48].
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Cost of referrals

Both prescribers and non-prescribers in the two profes-
sions may refer patients to other prescribers for prescrib-
ing purposes. A referral for a prescription may require a
consultation with another healthcare professional (e.g., GP,
hospital consultant) face-to-face, via telephone, or online.
This means that this consultation cannot be used for other
patients and should be included in the costs. The data on the
proportion of patient referrals was obtained from the study
sample. We elicited the relevant potential groups of profes-
sions to which the patients were referred for prescribing
purposes by either profession according to audit data and
specialities of the case sites in the study.

A subsequent list of services and their average national
unit costs were gathered for costing from the NHS National
Reference Cost Dataset 2021-22 [47], representing different
specialities, e.g. GPs, consultants or other relevant health-
care professionals led by consultants providing face-to-face
and non-face-to-face consultations to patients referred by
both professions. We used medical and clinical oncology
services for a range of cancers covered by the case sites in
the study for the two professions (Appendix 5).

Effectiveness outcomes

The primary effectiveness outcome in the study was patient
health-related quality of life (measured in terms of quality-
adjusted life year, QALY?), with patient waiting time to
obtain a prescription, patient overall experience of the con-
sultation and patient overall satisfaction representing the
secondary effectiveness outcomes of interest. Due to the
heterogeneity of patients (with a range of health conditions
managed by two different professions) in the study, we were
not able to consider disease-specific health and clinical out-
comes in the analysis. Also, patients’ overall experience and
satisfaction with the consultation they received as well as
their waiting time to obtain a prescription, were identified
as other important effectiveness outcomes in this context by
the relevant literature [12, 51].

The data regarding the time to obtain a prescription from
non-medical prescribers (in this study, D-SPs and TR-IPs)
was collected from the study sample with the following
categories: ‘less than 5 minutes’, ‘5 to 10 minutes’, ‘10 to
20 minutes’, ‘20 to 30 minutes’, ‘more than 30 minutes’,
‘the next day’, ‘several days or more’, and ‘don’t know’. In
the case of referrals to other specialists, the time categories

3 QALY was used as the primary outcome since no participants in a
critical condition were included in the study and therefore no mortal-
ity was expected. In real life, prescribing for such patients would be
managed by a clinical team rather than non-medical prescribers only.

were: ‘on the same day’, ‘1-3 days’, ‘46 days’, ‘1-2
weeks’, “‘up to a month’, ‘more than a month’.

Similarly, patient overall satisfaction with their consulta-
tion and patient overall experience of the consultations were
collected based on the study sample with the following cate-
gories: ‘strongly disagree’, ‘disagree’, ‘no opinion’, ‘agree’,
and ‘strongly agree’. Patient health-related quality of life
was measured using the EuroQoL questionnaires [52, 53].
The EQ-5D-5 L, a commonly used generic patient-reported
outcome measure, was used in the study. It has five dimen-
sions (mobility, self-care, usual activities, pain and discom-
fort, anxiety and depression) with five response levels (no
problem, slight problem, moderate problem, severe problem
and extreme problem) [52, 53]. QALYs were then calcu-
lated using the value sets for England [54]. QALY values
vary from 1 to 0, with 1 indicating a perfect health state and
0 indicating death.*

Cost-effectiveness analysis

We conducted a cost-effectiveness analysis to evaluate
incremental changes in costs and effectiveness outcomes for
services provided by prescribers versus non-prescribers in
both professions (i.e. dietitians and TRs). The incremental
cost-effectiveness ratio (ICER) was calculated as the differ-
ence in costs between services provided by prescribers and
non-prescribers (incremental cost, AC) divided by the dif-
ference in effectiveness outcomes (incremental effect, AE).

Costs included in the analysis consisted of the cost of
training, the cost of consultation (and prescribing-related
activities for prescribers) and the cost of referrals to other
prescribers. Effectiveness outcomes included QALY, patient
waiting times to obtain a prescription, patient satisfaction,
and patient experience of consultation. In the analysis
of waiting time, the denominator was multiplied by -1 to
reflect the fact that a lower waiting time represents a better
outcome.

In the cost-effectiveness analysis using QALY (also
referred to as cost-utility analysis), the probability of NMP
being cost-effective was estimated using the net monetary
benefit (NMB) approach. NMB represents the monetary
value of extra gains in QALY associated with the interven-
tion (in this study, training professionals in NMP) for a
given willingness to pay (WTP).

NMB = WTP x AE — AC

NMP is considered to be cost-effective if the following deci-
sion rule applies:

4 QALY values can be also negative when a health state is deemed
worse than dead.
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WTP x AE — AC >0

We explored the probability that NMP is cost-effective at
£30,000 per QALY considered by NICE for the UK (includ-
ing England) context [49].

Statistical analysis

The effectiveness outcomes (e.g. QALY, patient satisfaction)
were adjusted for covariates using a mixed-effects linear
regression model with ‘study case site’ as a random effect
to account for the heterogeneity of the sample. Covariates
included in the model as fixed effects were age, gender and
general health status. A nonparametric bootstrap was used
with 5,000 replications to obtain mean differences in effec-
tiveness outcomes and confidence intervals. This analysis
was conducted using STATA/IC 16 software.

We performed univariate sensitivity analyses (in the form
of tornado charts) to test the robustness and identify the
most influential variables influencing the cost-effectiveness
of NMP practice by either profession. Monte Carlo simula-
tion was performed with 5,000 iterations through the model
sampling across all distributions simultaneously to conduct
probabilistic sensitivity analysis and assess the robustness
of the cost-effectiveness analysis in MS Excel 2019. The
analysis included cost-effectiveness scatter plots showing
the mean differences in costs and effectiveness outcomes
across the prescriber and non-prescriber groups. In addition,
the results were presented in terms of cost-effectiveness
acceptability curves that indicated the probability of train-
ing the two professions in NMP being cost-effective over a
range of WTP values.

Ethical considerations

Ethical approvals were obtained from the University of
Surrey Ethics Committee (UEC 2019-076) and the Lon-
don-Camberwell St Giles Research Ethics Committee (21/
LO/0316). Participation was voluntary, and participants
were free to withdraw at any time. Where possible, study
information was sent a couple of weeks in advance to all
potential patient participants. Each site also advertised the
study prior to and during data collection. All participants
gave consent prior to the data collection.
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Results

Summary of general characteristics of the study
participants

A total of 9 case sites were recruited comprising matched
D-SPs/D-NPs and TR-IPs/TR-NPs (three dietetic and six
therapeutic radiography sites), one (case study 4) of which
withdrew from the study. Participants were based in differ-
ent geographical regions in England, with the largest repre-
sentation from the Midlands (21.7%, n=20) and the lowest
from the Southeast (6.5%, n=6). Table 1 provides detailed
information about the eight sites in the study.

In sites 1, 2, 5 to 9, an independent/supplementary pre-
scriber was matched with a non-prescriber. At case site 3,
a single TR completed data collection as a trainee TR-IP
(i.e., before qualifying as a prescriber) and after qualifying
as a TR-IP. Matching was primarily based on the type of
service, clinical role and care setting. Other considerations
for matching included patient demographics and Agenda for
Change banding [49]. Data used in the study analysis were
gained from 92 prescriber professionals who completed the
prescriber surveys (see the Methods section), of whom 54
(58.7%) were TRs and 38 (41.3%) were dietitians. A total of
513 self-report audits were completed by 169 dietitians and
344 TRs. A total of 180 patients completed the patient ques-
tionnaires (49 patients managed by dietitians and 131 by
TRs). The economic assessment questionnaires were com-
pleted by eight D-SPs/TR-IPs and eight D-NPs/TR-NPs.

Cost of training in non-medical prescribing

A summary of the costs and assumptions used to estimate the
cost of training for both professions is provided in Table 2.
The average fee for the accredited prescribing programmes
in England was £1,801 (range £1,200—£3,500) for dietitians
and £1,951 (range £1,070—£4,000) for TRs. The employers
paid, on average, six days (range 1-11 days) of additional
study time for dietitians, which was estimated at £797 per
trainee (range £133-£1,400). For TRs, the employers paid,
on average, seven days (range 2—14 days) of additional
study time, which was estimated at £951 per trainee (range
£266-£1,859).

In both professions, each trainee spent 26 taught days of
training and 12 days of supervised learning as a minimum
requirement. Based on evidence gained from the two pro-
fessions, we deduced the trainees spent approximately 50%
of their work time on the training course. Therefore, the
time off work to complete the course was costed using the
average pay band for each profession in the study sample
(average of £48,456, range £44,606—£52,305) multiplied by
half the time spent on the programme. This was £2,522 per
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Table 1 General characteristics of

Case Profession Status

Job Title

Setting

Location in

case study sites site England*
2 Dietitian ~ D-SP Lead Intestinal Rehabilitation ~ Specialist acute NHS hospi- London
Dietitian tal (inpatient/outpatient)
D-NP  Advanced Specialist Dietitian
5 D-SP Lead Clinical Dietitian NHS community trust West
D-NP  Community Diabetes Dietitian ~(outpatient) Midlands
7 D-SP Specialist Renal Dietitian Major acute specialist hospi- Northeast
D-NP  Specialist Renal Dietitian tal (inpatient/outpatient) & North
Cumbria
1 TR TR-IP  Review Therapeutic Major acute NHS hospital ~ West of
Radiographer (outpatient) England
TR-NP Review/Treatment
Radiographer
3 Trainee Review Therapeutic Major acute NHS hospital ~ West of
TR-IP  Radiographer (outpatient) England
TR-IP  Review Therapeutic
Radiographer
6 TR-IP  Advanced Practitioner Thera-  NHS tertiary cancer centre ~ Oxford &
peutic Radiographer (outpatient) Thames
Note: TR: Therapeutic radiogra- TR-NP Review/Treatment Therapeutic Valley
pher; D-SP: dietitian supplemen- Radiographer
tary prescriber; D-NP: dietitian 8 TR-IP  Macmillan Specialist Acute NHS hospital Southwest
non-prescriber; TR-IP: thera- Radiographer (outpatient)
peutic.radiographer independ'ent TR-NP  Review/Treatment Therapeutic
pre§cr1ber};1 TR-NP: therqpeu.tlc Radiographer
i?f;gfrrg?n;ionl?lr;ﬁiﬁslcéievr;ﬁon 9 TR-IP Adv.anced Review Therapeutic Major e}cute NHS hospital ~ Northwest
Network regions (ttps:/www.c Radiographer (outpatient) Coast
ngland.nhs.uk/ourwork/part-rel/ TR-NP  Review Therapeutic
healthinnovationnetwork/) Radiographer

trainee based on the ‘required’ time to complete the course
for each profession (Table 3).

Based on the study sample, the out-of-pocket (OOP)
expenses paid during training by dietitians were, on aver-
age, £132 (range £10—£400) for travel, £105 (range £10-
£400) for textbook and study material, and £193 (range
£30—£400) for other OOP expenses. (Table 3). Therapeu-
tic radiographers paid, on average, £209 for travel (range
£36—£600), £62 for textbook and study material (range £20—
£150), and £45 for other OOP expenses (range £25—£60). In
terms of personal study time, an average of 29 days (range
7-60 days) and 27 days (range 4—60) was spent by dietitians
and TRs, respectively.” The personal study time was esti-
mated to cost on average £3,791 for each dietitian (range
£929-£7,965) and £3,584 (range £531—£7,965) for each TR
(Table 3).

Training-related costs per patient

The cost of training per prescriber and per patient con-
tact was estimated using two costing scenarios, as shown
in Table 4. In the base-case scenario, the OOP expenses

5 The personal study time were costed using the average pay band

(see Methods for more information).

were included in the analysis as it was assumed that train-
ees may receive reimbursement for their OOP expenses.
In this scenario, the mean cost of training was £9,341 per
dietitian (range £4,834—£16,654) and £9,324 per TR (range
£4,470—£17,223). In the second scenario, the OOP expenses
were assumed to be paid by trainees and, therefore, were
excluded from the analysis. The mean training cost, exclud-
ing OOP expenses, was £5,120 per dietitian prescriber
(range £3,855—£7,489) and £5,425 per TR (range £3,858-
£8,447) (the number of patient contacts managed by dieti-
tians and TRs is summarised in Appendix 6).

The average training cost per patient contact was £21
(range £20-£23) with OOP expenses and £12 (range £10-
£16) without OOP expenses for each dietitian prescriber.
Whereas the average training cost per patient contact was
£10 (range £10—£16) with OOP expenses and £6 (range
£5-£14) without OOP expenses for each TR prescriber.
Since not all patients required medicine management, an
additional analysis was conducted to estimate the costs per
patient contact requiring a prescription. The mean train-
ing cost per contact required to manage a prescription (i.e.
issuing new prescriptions, reviewing existing prescriptions
and de-prescribing) was £19 (range £17—£26) excluding
OOP expenses and £34 (range £32—£37) including OOP
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Table 2 Non-medical prescribing training courses and associated costs

Dietitians Therapeutic
radiographers
Mean Range Mean Range

Training programme
Course fee (£) 1,801 1,200-3,500 1,951 1,070—

4,000
Course duration (months) 7 3-13 8 3-13
Employer-paid additional study time (days) 6 1-11 7 2-14
Pay value, salary range (£) 48,456 44,606-52,305 48,456 44,606—

52,305
Cost of employer-paid additional study time (£) 797 133-1,400 951 266—

1,859
Taught days in the training programme (days) * 26 NA 26 NA
Days of supervised learning completed for the programme (days) * 12 12-13 12 12-13
Cost of the time off work to complete the course — staff backfill (excluding 2,522 NA 2,522 NA
personal study times) (£) **
Out-of-pocket expenses (OOPs, paid by trainees)
Travel expenses (£) 132 10400 209 36-600
Textbooks and study materials (£) 105 10400 62 20-150
Other OOP expenses (£) 193 30400 45 25-60
Personal study time (days) 29 7-60 27 4-60
Personal study time (£) 3,791 929-7,965 3,584 531-

7,965

Note: * As a requirement, each trainee had to complete 26 taught and 12 supervised days. The costs of supervised days are already included
in the non-medical prescribing training programme fee. The number of taught and supervised days was the same for both professions. ** The
cost associated with time off work to complete the non-medical prescribing course was estimated using the number of ‘taught’ and ‘supervised’

days. NA: Not Applicable; OOP: Out-of-pocket expenses

Table 3 Training costs per prescriber and per patient contact

Table 4 Time spent on prescribing-related activities

Dietitians Therapeutic Activity Dietitians Therapeutic
radiographers radiographers
Mean Range Mean Range Mean Range Mean Range
Scenario 1: Including OOP expenses Communicating with patients  23% 20-25% 43% 25-70%
Average training cost per pre- 9,341 4.,834— 9,324 4,470- Reviewing medication 28%  25-30% 33%  5-85%
scriber (£)* 16,654 17,223 Consulting with colleagues 55% 10— 13%  10-20%
Average training cost per patient 21 20-23 10 10-16 100%
contact (£) Writing notes 10% NA 28%  15-45%
Average training cost per patient 34 32-37 16 15-26 Note: NA: Not Applicable (due to a lack of data on the range). The
contact required to manage pre- percentages are reported out of the overall time (100%) a prescriber
scriptions (£) in either profession spends on prescribing-related activities, includ-
Scenario 2: Excluding OOP expenses ing communicating with patients, reviewing medication, consulting
Average training cost per pre- 5,120 3,855 5,425 3,858- with colleagues and writing notes
scriber (£)* 7,489 8,447
Average training cost per patient 12 10-16 6 >-14 Costs of consultations and prescribing-related
contact (£) activities
Average training cost per patient 19 1726 9 7-22

contact required to manage pre-

scriptions (£)

Note: * for detailed costs, please see Table 2. For detailed information
about patient contacts, see Appendix 5 in Supplementary Materials

expenses for dietitian prescribers. The mean training cost
per consultation required to manage a prescription was £9
(range £7-£22), excluding OOP expenses and £16 (range
£15-£26) including OOP expenses for therapeutic radiogra-
pher prescribers (Table 3).
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Table 4 provides data for time spent on prescribing-related
activities (i.e. communicating with patients, writing notes,
reviewing medication and consulting with colleagues).
Prescriber groups were more likely to consider changes
in prescribing® than non-prescribers. On average, D-SPs
spent 28% and TR-IPs 33% of their work time reviewing
medications. This estimate was used to cost the additional
consultation times required by prescriber groups to manage

® These changes included issuing new prescriptions, changing exist-

ing prescriptions, or de-prescribing.
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the medications. The average cost of consultations which
required prescribing was £157 (range £125-£190) for
D-SPs and £116 (range £69—£168) for TR-IPs. For consul-
tations which did not require prescribing, the estimated cost
of consultation was £123 (range £98—£149) for D-NPs and
£87 (range £52—£127) for TR-NPs. For a list of face-to-face
and non-face-to-face consultations for both professions and
the unit costs obtained from the NHS reference cost 2021-
22 [48], see Appendix 5.

Costs of referrals to other prescribers

The number of patient contacts managed by dietitians and
therapeutic radiographers, as well as referrals to other spe-
cialists for prescribing purposes, are summarised in Appen-
dix 6. D-SPs used their prescribing qualification in 64% of
the consultations; this was 87% for TR-IPs.

On average, both D-SPs and D-NPs had nine patient con-
sultations per week (range 5—15). The average number of
consultations required to manage prescriptions by D-SPs
was six (range 3-9). The percentage of patients referred
to other prescribers was 2% in the prescriber group and
30% in the non-prescriber group. On average, both thera-
peutic radiographer independent prescribers (TR-Ips) and
therapeutic radiographer non-prescribers (TR-NPs) had 19
patient consultations per week (range 6-38). The average
number of consultations required to manage prescriptions
by TR-IPs was 12 (range 4-24). The percentage of patients
referred to other prescribers was 7% in the prescriber group
and 23% in the non-prescriber group. A year of 48 work-
ing weeks was assumed to estimate the number of patient
consultations annually for the two professions (Appendix
6). The average cost of referral to other healthcare profes-
sionals was £188 (£76—£364) for dietitians and £179 (£76—
£364) for therapeutic radiographers. For a list of referral
services, see Appendix 5.

Table 5 Effectiveness estimates used in economic analysis

Overall costs

The estimated average total cost of NMP (including the
cost of training, cost of consultations and cost of referrals
to other specialists for prescribing) in the first year follow-
ing training was £74,820 for D-SPs compared to £79,206
for D-NPs. The average five-year costs were £360,469 for
D-SPs and £424,738 for D-NPs. On average, supplementary
prescribing by dietitians could save £4,386 per prescriber in
the first year following training and £64,269 per prescriber
over five years. For therapeutic radiographers, the estimated
average total cost of NMP in the first year following train-
ing was £121,918 for TR-IPs compared to £117,422 for
TR-NPs. The average five-year costs were £613,102 and
£629,672 for TR-IPs and TR-NPs, respectively. On aver-
age, independent prescribing by therapeutic radiographers
would save £16,570 per prescriber over five years.

Effectiveness outcomes

Table 5 represents the effectiveness outcomes used in this
economic evaluation (for non-adjusted values, see Appen-
dix 7).” The EQ-5D-5 L responses for each of the five
dimensions (e.g. mobility, self-care, usual activities) for
patients managed by prescribers and non-prescribers in both
professions are provided in Appendix 8. The mean adjusted
QALY was lower in the D-SP group (0.7403, SD=0.0223)
compared to the D-NP group (0.7526, SD=0.0269) (not
significant, p-value=0.080). For therapeutic radiogra-
phers, the mean adjusted QALY was lower in the TR-IP
group (0.7299, SD=0.0250) compared to the TR-NP group
(0.7359, SD=0.0291), although again, this difference was
not statistically significant (p-value=0.207). Although there
were small differences in patient experience of consulta-
tion and overall experience scores between prescribers and

Assessment Prescribers Non-prescribers Difference in mean 95% CI*

Mean SD Mean SD
Dietitians
QALY 0.7403 0.0223 0.7525 0.0269 -0.0122 (-0.0817, 0.0551)
Patient’s overall satisfaction with the consultation 77.32 7.38 76.38 7.63 0.95 (-3.37,5.26)
Patient’s overall experience of the consultation 65.2 7.39 63.33 5.65 1.87 (-1.93, 5.66)
Therapeutic radiographers
QALY 0.7299 0.0250 0.7359 0.0291 -0.0060 (-0.0816, 0.0686)
Patient’s overall satisfaction with the consultation 79.57 0.96 79.35 0.66 0.22 (-0.0556, 0.5002)
Patient’s overall experience of the consultation 65.69 0.97 66.24 1.09 -0.55 (-0.9140, -0.1867)

Note: Effectiveness outcomes were adjusted for covariates using a mixed-effects model (see Methods). * As the 95% confidence interval
(-0.0824—-0.0566) contains zero, it indicates that the differences in QALY between the prescriber and non-prescriber groups can be positive as

well as negative; however, the differences are not statistically significant

7 The values were adjusted for covariates using a mixed-effects linear
model (see Methods for more information).
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non-prescribers for each profession, these were not signifi-
cant (all p-values>0.05) (Table 5).

The data on patient waiting time is shown in Appendix 9.
Data were primarily derived from 20 patients from the study
questionnaire, which included filter questions that narrowed
down the sample to N=5 for patients managed by D-SPs
and N=3 for those managed by D-NPs. The mean waiting
time was 1.67 (SD=0.6) for D-SPs and 3.7 (SD=2.3) for
D-NPs (Appendix 9). The average patient waiting times for
both TR-IPs and TR-NPs were one day with no variation
across the sample (N=12 TR-IPs and N=3 TR-NPs). The
data on patients waiting time to obtain a prescription was
inconclusive due to a very small sample size, and it was not
included in the model.

Cost-effectiveness of non-medical prescribing

The summary of the base-case cost-effectiveness analysis is
presented in Table 6. The difference in average total costs
was -£10 between D-SPs and D-NPs and £5 between TR-
IP-SP and TR-NP. The negative incremental cost between
dietetic prescribers and non-prescribers was due to a lower
number of referrals to other specialists by D-SPs, which
offsets the cost of training. The difference in QALYs was
negative (-0.0122 and —0.0060 for dietitians and therapeu-
tic radiographers, respectively) due to slightly lower patient
QALYs in the prescribers group for both professions. The
ICER point estimate was £816 per QALY lost for dieti-
tians (supplementary prescribing was less costly but less

effective) and -£824 per QALY lost for TRs (independent
prescribing was more costly but less effective).

Figure 2 shows the cost-effectiveness plane (A) and the
cost-effectiveness acceptability curve (B) for services pro-
vided by D-SPs compared to those by D-NPs based on 5,000
Monte-Carlo simulations of incremental costs and QALYs.
Almost 19% of simulations were in the southeast quadrant
(where services provided by D-SPs were less costly and
more effective compared to consultations with D-NPs) and
18% in the northeast quadrant (services provided by D-SPs
were more costly and more effective). The probability of
supplementary prescribing being cost-effective at the NICE
threshold of £30,000 was around 37%. This means that
there is high uncertainty about the cost-effectiveness of sup-
plementary prescribing by dietitians, although based on our
analysis, it may save money in the medium and long terms
with very little or no effect on patients’ quality of life.

The cost-effectiveness analysis using both patient satis-
faction and patient experience of the consultation as two
additional outcome measures resulted in negative incre-
mental cost and positive incremental effectiveness scores
(Table 6), indicating that consultations with D-SPs were less
costly and more effective than consultations with D-NPs in
terms of patient satisfaction. However, there is high uncer-
tainty around this estimate, as shown by Appendix 10 and
Appendix 11, where estimates fell in all four quadrants of
the cost-effectiveness plane. We do not report ICERs and
probabilities of being cost-effective for this outcome since
there is no WTP threshold defined for patient satisfaction.

Table 6 Results of the cost-effectiveness analyses of non-medical prescribing by dietitians and therapeutic radiographers

Outcome Total cost, £ Total effect, mean (SD) Difference in cost, £ Difference in effect,
mean (SD) mean (95% CI) mean (95% CI)

Patients managed by dietitians

QALY

Prescribers 169 (34) 0.74 (0.02) -10 (-179, 120) -0.0122 (-0.0824, 0.0566)

Non-prescribers 179 (69) 0.75(0.03)

Patient’s overall satisfaction with the consultation

Prescribers 169 (34) 77.32 -10 (-179, 120) 0.95 (-3.38, 5.26)

Non-prescribers 179 (69) 76.38

Patient’s overall experience of the consultation

Prescribers 169 (34) 65.20 -10 (-179, 120) 1.87 (-1.93, 6.66)

Non-prescribers 179 (69) 63.33

Patients managed by therapeutic radiographers

QALY

Prescribers 134 (61) 0.73 (0.03) 5(-194,183) -0.0060 (-0.0816, 0.0686)

Non-prescribers 129 (71) 0.74 (0.03)

Patient’s overall satisfaction with the consultation

Prescribers 134 (61) 79.57 5(-194,183) 0.22 (-0.0586, 0.5002)

Non-prescribers 129 (71) 79.35

Patient’s overall experience of the consultation

Prescribers 134 (61) 65.69 5(-194,183) -0.55 (-0.9140, -0.1867)

Non-prescribers 129 (71) 66.24

Note: Costs were rounded to the nearest £
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Fig. 2 (A) Cost-effectiveness plane and (B) cost-effectiveness acceptability curve for dietitian prescribers vs. dietitian non-prescribers based on
5,000 Monte Carlo simulations of total costs and QALY (adjusted using the mixed effects model)
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Fig.3 (A) Cost-effectiveness plane and (B) cost-effectiveness acceptability curve for therapeutic radiographer prescriber vs. therapeutic radiogra-
pher non-prescribers based on 5,000 Monte Carlo simulations of total costs and QALY (adjusted using the mixed effects model)

Figure 3 represents (A) the cost-effectiveness plane and
(B) the cost-effectiveness acceptability curve for services
provided by TR-IPs compared to TR-NPs. As shown in
Fig. 3A, 20% of simulations were in the southeast quadrant,
where consultations with TR-IPs were less costly and more
effective compared to consultations with TR-NPs and 23%
in the northeast quadrant (consultations with TR-IPs were
more costly and more effective). Figure 3B shows that the
probability of independent prescribing being cost-effective
at the NICE threshold of £30,000 was around 44%. In sum-
mary, there is high uncertainty about the cost-effectiveness
of independent prescribing, although it may save money in
the long term with little or no effect on patients’ quality of
life.

The cost-effectiveness analysis using patient overall sat-
isfaction with consultations resulted in positive incremental
cost and positive incremental effectiveness scores (Table 6),
indicating that consultations with TR-IPs were slightly more

costly and more effective than consultations with TR-NPs
in terms of patient satisfaction. However, there was high
uncertainty around these estimates, as shown in Appendices
12 and 13. We do not report the ICER point estimate and
probability of independent prescribing being cost-effective
for this outcome since there is no WTP threshold for patient
satisfaction.

The tornado sensitivity analysis results for model param-
eters are represented in Fig. 4 in descending order. Fig-
ures 4(A) and (B) show that the most influential parameters
for both professions that influence the incremental results
are the cost of referral, probability of not being required,
probability of referring patients to other prescribers, and
probability of using prescribing rights (also see Appendix
14 and Appendix 15 for deterministic sensitivity analyses
results).
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(A)

Cost of referral per patient contact (£188-£364)
Prob of prescribing not being required (0.34-0.64 for
prescribers and 0.70-1.00 for non-prescribers)

Prob of referring patients to other prescribers (0.02-0.32 for
prescribers and 0.30-0.60 for non-prescribers)

Prob of using prescribing rights (0.64-0.94)

QALY (0.74-0.78 for prescribers and 0.75-0.82 for non-

prescribers)

Cost of consultation per patient contact (£157-£190 for
prescribers and £123-£149 for non-prescribers)

Cost of NMP excluding OOP expenses per patient contact
(£12-£16)

Cost of NMP including OOP expenses per patient contact
(£21-£23)

Base Case
£816 per QALY

Upper bound
Lower bound

-£4,000 -£2,000 £0

(B)

Cost of referral per patient contact (£179-£364)

Prob of referring patients to other prescribers (0.07-0.10 for
prescribers and 0.23-0.37 for non-prescribers)

Prob of prescribing not being required (0.06-0.36 for
prescribers and 0.77-1.00 for non-prescribers)

Cost of consultation per patient contact (£116-£168 for
prescribers and £87-£127 for non-prescribers)

Cost of NMP excluding OOP expenses per patient contact
(£6-£14)

Cost of NMP including OOP expenses per patient contact
(£10-£16)

QALY (0.73-0.78 for prescribers and 0.74-0.82 for non-
prescribers)

Prob of using prescribing rights (0.87-1.00)
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Fig. 4 Deterministic sensitivity analysis: (A) tornado charts for dieti-
tians (B) tornado charts for therapeutic radiographers. Note: Prob:
Probability; NMP: Non-medical prescribing; OOP: Out-of-pocket
expenses; QALY: Quality-adjusted life year; ICER: Incremental cost-
effectiveness ratio. The base case shows the cost per QALY lost. Num-
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bers inside the parentheses show the lower and upper bounds for each
parameter for prescribers (and non-prescribers, where relevant). Also,
see Appendix 14 and Appendix 15 in Supplementary Materials for
more information about the results of deterministic sensitivity analy-
ses in either profession
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Discussion

This is the first model-based economic evaluation study to
examine the potential costs and cost-effectiveness of dieti-
tian supplementary prescribing and TR independent pre-
scribing in England. To the best of our knowledge, there
are no other studies that directly observed and evaluated the
costs, effectiveness and cost-effectiveness of prescribing
authorities by dietitians and TRs in the UK or the world.
We examined services provided by prescribers compared
with non-prescribers in both professions in terms of costs
and effectiveness outcomes over a one-year time horizon.
Our analysis indicates that NMP by either profession has a
low probability of being cost-effective. This is not surpris-
ing due to NMP training costs occurring in the first year and
the longer consultation times by prescriber groups to review
and manage prescription medications. Nonetheless, our esti-
mates of costs suggest that NMP can be cost-saving for both
dietitians and TRs in the short, mid and long term. In addi-
tion, although there were minimal differences in effective-
ness outcomes, our analysis demonstrated no statistically
significant differences across patients managed by prescrib-
ers and non-prescribers (where a GP manages medication)
for either profession.

The NMP literature has largely focused on evaluating the
benefits and effectiveness of prescribing without assessing
the costs and resource use [23]. Evaluating the effective-
ness outcomes without considering the additional interven-
tion costs (e.g. training costs) or reductions in events (for
example, the number of referrals to other prescribers, e.g.
GPs in this study) does not facilitate the efficient assess-
ment of innovative interventions such as NMP [55]. Despite
the increased uptake of NMP and the increasing number
of publications in the UK and around the world, there is
still very limited information on the cost-effectiveness of
NMP by different groups of non-medical professionals. As
most cost-effectiveness evidence relates to pharmacists, it is
imperative to assess the impact, safety and economic value
of prescribing by non-medical prescribers in other profes-
sions to inform policy and practice around NMP where it
provides value for money [23].

There is also a need for rigorous economic evaluation
studies. Only three model-based economic evaluations
assessed the cost-effectiveness of prescribing by pharma-
cists in Canada [56, 57] and Australia [58]. Other studies
used a cost-consequence-based approach (with the major-
ity of the studies conducted in the UK) to measure some
of the associated costs and outcomes of care provided by
nurses, physiotherapist and podiatrist prescribers without
considering the costs of training or other opportunity costs,
including staff absence from work to attend the training or

providing a cost-effectiveness ratio or assessing sources of
uncertainty [12, 51, 59, 60].

Our results show that NMP is resource-intensive due
to training costs as well as the longer consultation dura-
tion that prescribers spend on medication management
and review. This is consistent with previous publications,
in which prescribing was perceived as costly in other non-
medical prescriber groups such as nurses, physiotherapists,
and podiatrists [12, 52, 59]. Similar to our findings, other
studies, e.g. Black et al. [2022], Courtenay et al. [2015] and
Carey et al. [2020], reported that nurse prescribers had lon-
ger consultations but sought less assistance from other col-
leagues and referred patients less frequently compared to
non-prescribers [12, 51, 59]. Also, similar to other studies,
D-SPs and TR-IPs were found in higher pay bands than non-
prescribers. Regardless of this, our analysis suggests these
additional costs can be compensated by fewer referrals to
other prescribers (e.g., a GP), and dietitian and therapeutic
radiographer prescribers are likely to save costs in the short,
mid and long term.

Health-related quality of life was the main health out-
come evaluated by many studies in the literature. The three
studies that showed pharmacist prescribing is cost-effective
used specific effectiveness outcomes (e.g. systolic blood
pressure) for patients with specific health conditions (e.g.
stroke) [56—58]. Also, the effectiveness outcomes in these
studies were observed or modelled over a longer period of
time (e.g. 30 years) and compared with the baseline val-
ues for the same groups of patients. We were not able to
consider specific outcome measures in the model, as there
was high heterogeneity in the study participants recruited
through multiple practice sites of care. A mixed-effects
regression, however, was performed to adjust for the likely
random effect of the practice site (different care settings) on
the model parameters.

The evidence generated in this study demonstrates there
were minimal, statistically non-significant differences in
health-related quality of life of patients across prescriber
and non-prescriber groups in both professions. Similarly,
our findings demonstrate there are no statistically signifi-
cant differences in ‘patient satisfaction’ or ‘experience of
the consultations’ among patients managed by prescribers
and non-prescribers (where a GP manages medication) for
either profession. No other studies have reported negative
impacts on patients’ satisfaction with care, medication, and
well-being in other NMP groups [12, 56 — 58, 60]. In the
absence of negative outcomes, extending non-medical pro-
fessionals, such as dietitians’ and TRs’, scope of practice to
include supplementary and independent prescribing is key
to supporting effective and sustainable delivery of the NHS
Long Term Plan [19, 61, 62] and making a step towards
capacity and capability development of the workforce to
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deliver innovative models of service delivery by supporting
higher level of clinical autonomy in their advanced practice
roles [12, 61].

Strengths and limitations of the study

This is the only study to date that included the most com-
prehensive economic assessment of prescribing authority
(including costs of training courses, the opportunity cost of
time spent on training and longer consultation times by pre-
scribers) in specific groups of non-medical professionals.
The decision analytic model developed in the study can be
used for planning purposes. The model is user-friendly and
allows changing the number of prescribers, the cost of train-
ing, the number of consultations, the number of prescrip-
tions, and the number of referrals to other specialists for
prescribing. The model can estimate cost savings (losses)
and cost-effectiveness of supplementary or independent pre-
scribing in a particular setting in the short and long term.
There are several limitations to this economic evaluation.
First, the study experienced a decrease in recruitment and
delays in data collection due to coinciding with COVID-
19. Second, the original intention was to include the cost of
deprescribing® in the model [63]. Deprescribing can poten-
tially reduce the costs of prescribing. However, there was
insufficient data to make accurate estimates of the extent or
the costs of deprescribing medicines for both professions.
Third, a potential advantage of NMP by healthcare profes-
sionals is patient access to timely care and medication. Due
to a relatively small number of responses, we were unable
to produce reliable estimates of the waiting times to obtain a
prescription, so this was not included in the model. Fourth,
having specific health measures would possibly provide
more granular data. Due to high heterogeneity in the study
sample (i.e. two professions managing patients with differ-
ent health conditions), we only considered QALY, a generic
health measure, to compare the health outcomes of patients
managed by prescribers and non-prescribers. Fifth, the stud-
ies that evaluated prescribing rights by non-medical staff
used different effectiveness outcomes with varied ranges
of costs or comparators (e.g. GPs or non-prescribers) for a
range of health conditions, which limits their generalisabil-
ity, usefulness and comparability with this study and other
professions (including dietitians and TRs) and settings [23].

8 Deprescribing is part of the prescribing process, and it is defined
as discontinuing or reducing the dose of medications or changing or
stopping medicines.
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Conclusion

Despite uncertainties around NMP being cost-effective, the
evidence generated in this study suggests that NMP can save
costs and resources in the medium to long term. Our find-
ings show that the costs associated with training in the first
year and longer consultations by NMP can be compensated
by fewer referrals to other prescribers (e.g. GPs and hos-
pital consultants), leading to cost-savings over time. Such
long-term savings combined with the healthcare budgetary
constraints, chronic shortages of GPs and consultants and
the absence of negative impacts on patients’ quality of life
and satisfaction is encouraging. Given the ageing popula-
tion, increasing demand for access to medicine, and a global
shortage of health workforce, these findings have important
funding implications for national and international policy-
makers regarding training and commissioning further pre-
scribing authorities. Future research is needed for a more
focused examination of the costs and specific effectiveness
outcomes, considering additional sub-groups of patients and
practice settings at larger scales to determine the cost-effec-
tiveness of prescribing practices within each profession.
This would enable a more robust evidence-based assess-
ment of effectiveness and cost-effectiveness and inform
future decisions regarding prescribing by other groups of
healthcare professionals.
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