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Abstract
Objective To evaluate the effects of granting legal full
practice authority (FPA) to nurse practitioners (NP) and
physician assistants (PA) regarding the performance of
specified reserved medical procedures and to support
governmental decision-making.
Design Nationwide mixed methods design with
triangulation of quantitative (Pre-post test design) and
qualitative data (expert interviews and focus groups).
Methods Surveys focused on the performance of
the procedures (monthly number, authorisation mode,
consultations and procedural time) and legal crosscompliance requirements (adherence with protocols,
competence). Interviews focused on competence,
knowledge, skills, responsibilities, routine behaviour, NP/PA
role, acceptance, organisational structure, collaboration,
consultation, NP/PA positioning, adherence with protocols
and resources. Data collection took place between 2011
and 2015.
Results Quantitative data included 1251 NPs, 798 PAs
and 504 physicians. Besides, expert interviews with 33
healthcare providers and 28 key stakeholders, and 5
focus groups (31 healthcare providers) were held. After
obtaining FPA, the proportion of NPs and PAs performing
reserved procedures increased from 77% to 85% and from
86% to 93%, respectively; the proportion of procedures
performed on own authority increased from 63% to 76%
for NPs and from 67% to 71% for PAs. The mean number
of monthly contacts between NPs/PAs and physicians
about procedures decreased (from 81 to 49 and from
107 to 54, respectively), as did the mean duration in
minutes (from 9.9 to 8.6 and from 8.8 to 7.4, respectively).
Utilisation of FPA was dependent on the setting, as
scepticism of physicians and medical boards hampered
full implementation. Legal cross-compliance requirements
were mostly fulfilled.
Conclusions Informal practice was legalised. The
opportunities to independently perform catheterisations,
injections, prescribing, punctures and small surgical
procedures were highly used. Care processes were
organised more efficiently, services were performed by
the most appropriate healthcare provider and conditions
were met. This led to the recommendation to continue
with FPA.

Strengths and limitations of this study
►► This is the first study to systematically evaluate the

effects of introducing legal full practice authority on
processes and outcomes of care.
►► This study offers a novel mixed methods approach
for evaluation as well as data for cross-national
comparison.
►► The use of a mixed methods design with triangulation provides a comprehensive insight into a complex, sensitive subject.
►► The limitations of this study, mostly anticipated by
triangulation, include a moderate participation rate
and the restraints of causal interference in the One
Group Pre-post test design with quantitative data.
►► The novel survey tool was not tested for reliability
and validity.

Introduction
Despite task shifting being a common strategy
for healthcare reform in many countries, its
regulation does not keep pace. Task shifting
concerns the redistribution of tasks among
health workforce teams. It is no longer exclusively applied to anticipate health workers
shortage, specifically physicians, although the
benefits it has on the quality of healthcare
have been recognised.1–4 In particular, nurse
practitioners (NP) and physician assistants
(PA) are well-qualified healthcare providers,
who can comply with the requirements of
healthcare reform, but practising to the full
extent of their education and training (full
practice authority: FPA) is often hampered
by (the absence of) regulation.5–7 In a review
on task shifting from physicians to advanced
nurses in five Western countries, three levels
of regulations have been distinguished:
national regulation, decentralised regulation and unregulated, setting-dependent
governance.8 Both level and content of the
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Objective
We aimed to systematically evaluate the effects of granting
FPA to NPs and PAs on the processes and outcomes of care.
Due to the elimination of required consent, we hypothesised that NPs/PAs would perform more procedures
2

on their own authority and that procedure times would
become shorter overall. Furthermore, we expected legal
cross-compliance requirements would be met.

Methods
The study protocol, including a comprehensive description of the methods, has been published elsewhere.14
The study meets the STROBE15 and COREQ16 criteria for
reporting quantitative and qualitative study results.
Design
This study used a mixed methods design with a concurrent triangulation strategy (table 1). Quantitative
(surveys) and qualitative (interviews and focus groups)
data were collected, analysed and interpreted in the
same time frame, and were considered of equal importance.17–20 Quantitative data were collected according to
a One Group Pre-post test design with three time points:
before the amended law (T0) and one (T1) and two and
a half years (T2) postamendment. As the amendment
affects the entire country, selection of a control group
was impossible.
Both methods were based on existing theoretical frameworks. The quantitative piece was based on the Nursing
Role Effectiveness framework of Sidani and Irvine21–23
combined with Donabedian’s model24 for assessing
healthcare quality and proposing specific relationships
between structures, processes and outcomes. The qualitative piece was based on the implementation model of
Grol and Wensing.25 Factors that could affect the implementation process were categorised as individual health
professionals' characteristics and social, organisational
and societal components conforming to the model.
Triangulation was carried out according to the transformation model,18 in which qualitative data were quantified
and quantitative data were converted into a narrative.
Participants and recruitment
We collected quantitative data (figure 1) from a purposive sample of registered NPs and graduated PAs working
in the Netherlands. Professional organisations, applied
universities with NP/PA programmes and national NP/
PA congress committees all assisted in data collection by
means of newsletters, websites and direct contact. Every
NP/PA was asked to invite two collaborating physicians
for participation. Qualitative data were collected through
semistructured expert interviews and focus groups.
Supported by the above organisations and facilities, we
recruited NPs/PAs, physicians (as case studies) and stakeholders (including management staff across all levels
in various settings, professional medical organisations,
professional trainers, the Health Care Inspectorate, and
Netherlands Institute for Accreditation in Healthcare) for
expert interviews, taking into account the broad distribution of health organisation types and medical specialisations, as well as geographical coverage. Case studies across
the country were also invited to focus group meetings.
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regulation varied by country. Authority to prescribe medication was regulated by law in all countries, but the level
of independence varied. The authors concluded that
regulation for task shifting can either act as a potential
barrier (when restrictive in nature) or be enabling (when
up to date with educational competencies). Hence, for
task shifting to be effective, regulation is decisive.
In the Netherlands, the Ministry of Health, Welfare
and Sports (HWS) has adopted national task shifting
policy. One measure to advance task shifting is to grant
FPA to NPs and PAs. The number of registered NPs and
PAs at present is over 30009 and 950,10 respectively, most
being employed in general and academic hospitals,
general practitioner practices, mental healthcare institutions and nursing homes.11 Both NPs and PAs work at
a master degree level. NPs work in medical and nursing
domains, often with a specific group of patients. PAs only
work in the medical domain. This involves both tasks
in (in)direct patient care like consultations, visits, case
management and file-keeping, as well as not patient-related tasks like development of integrated care, quality
improvement programmes and protocols; training of
other care providers and management tasks. In direct
patient care, within the agreed working domain, NPs
and PAs independently come to a (differential) diagnosis
based on self-initiated anamnesis, physical and/or psychiatric examination and additional diagnostics and apply
evidence-based interventions.12 13
In doing so, NP/PA autonomy (and thus optimal use of
their competencies) was hampered by a legally required
physician’s consent to perform certain medical procedures, as described in the Individual Health Care Professions Act (in Dutch Wet BIG). In this law, the performing
of specified medical procedures, termed reserved procedures, is reserved for defined healthcare professionals.
By means of an amendment, followed by two Orders in
Council in 2012, NPs and PAs have been legally authorised to independently indicate, execute and delegate the
following reserved procedures: catheterisation, cardioversion, defibrillation, endoscopy, injection, puncture,
prescribing prescription-only medicines and simple
surgical procedures, creating truly FPA. NPs and PAs must
be competent to perform these procedures and work
according to guidelines containing cooperation agreements with physicians (ie, protocols) including the range
of prescriptive authority, a formulary may be added. The
Orders in Council are valid for a period of 5 years and
are subject to evaluation. Commissioned by the Ministry
of HWS, we carried out this evaluation to support decision-making regarding continuation of the temporary
practice authorities of NPs and PAs.

Open access

Structure
Quantitative data

Qualitative data

NP/PA, physician background characteristics
Job title, specialism, age, gender, education, years of experience

NP/PA, physician background
characteristics
Job title, specialism, gender
Organisation background characteristics
Type organisation, specialism

Organisation background characteristics
Type organisation, specialism, urbanisation level
Collaboration
Presence of collaborating physicians, availability of supervising physicians,
satisfaction (5-point Likert) about this

Collaboration

Positioning NP/PA
Resources
Processes
Quantitative data

Qualitative data

Adherence with protocols
Presence, contents and enforcement of protocols26
Consultation
Frequency and mode of consultations26 and sufficiency of this

Adherence with protocols

Competence
Appraisal of competence27

Competence

Consultation

Role
Routine behaviour
Knowledge/skills
Acceptance
Outcomes
Quantitative data

Qualitative data

Appropriate performance
Monthly performance of specified reserved procedures and authorisation
mode. For prescribing medicines: distinction between new, refill and change in
dosage prescriptions; name and dosage of the drug. For injections: distinction
between joints, tendon sheaths and keloids; administration of sclerotherapy;
administration of local anaesthetics; intramuscular, intravenous, subcutaneous
and intracardiac injections and name and dosage of the drug
Costs
Duration of specific reserved procedures including consultation and process
time, number and duration of intercollegial consultation.

Responsibilities

NP, nurse practitioner; PA, physician assistant.

Data collection
For the quantitative data collection at T0, T1, T2 (table 1),
three different web-based and paper-based questionnaires
were used.14 The first questionnaire, the quick scan,
consisted of five short questions and directed a maximal
response. NPs and PAs could register the reserved procedures (main group) they had performed at a given time,
complemented with the type of care organisation and
medical specialism. By means of the NP/PA and physician questionnaire (table 1), data were collected on the
estimated number of procedures performed monthly
(including whose authorisation was required and whether
consultation with a physician was needed) and the procedural time needed (including consultation/assignment
time). Background characteristics (ie, age, gender, job

title, specialism, years of experience and care setting)
and the legal cross-compliance requirements adherence
to protocols26 and competence27 were also asked.
Expert interviews and focus groups were all directed by
interview guides, which were developed in consultation
with the study advisory board based on the implementation model (table 1).25 Expert interviews were conducted
by author DPDBG. YJLvEH moderated the focus group
interviews, with DPDBG and MCMBB acting as observers.
The independent interviewers had ample previous experience in conducting interviews. Prior to the interviews,
the interviewers introduced themselves (stating their
personal goals) and informed the participants about the
general objectives of both the study and interview. Afterwards, an oral provisional summary was provided. The
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Table 1 Triangulation of structure, process and outcome measures

Open access

expert interview guide was pilot-tested over three interviews. After each quantitative data time point and analysis, the interview protocol was reviewed and refined. At
first, open questions were raised about the main factors
of the implementation model. A checklist of derived
key elements was kept. When the conversation did not
elicit responses about these elements, direct questions
were asked. The one-on-one interviews were conducted
in person (or by phone) at a time and location that was
convenient for the interviewee. Interviews lasted approximately 20–40 min for case studies and 45–60 min for
stakeholders.
4

In the focus group guide, four central themes were
drawn up to elicit multiple perspectives: the situation
in which NPs/PAs performed reserved procedures,
facilitators and barriers for that situation and preconditions for FPA. The themes were also compared with
the factors in the implementation model25 and unanticipated or vague elements were brought up later by the
observers who made extensive field notes. All participants completed a written form providing demographic
information. The focus group interviews (2 hours each)
were conducted at four different meeting centres across
the Netherlands.
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Figure 1 Study flow. FPA, full practice authority; NP, nurse practitioner; PA, physician assistant; physician NP, physician
collaborating with an NP; physician PA, physician collaborating with a PA; stakeholders, management staff across all levels in
various settings, professional (medical) organisations, professional trainers, pharmacies in various settings, general practitioner
(GP) out-of-office service, the Health Care Inspectorate, Netherlands Institute for Accreditation in Healthcare and health
insurance companies.

Open access

Statistical analysis
Quantitative data analysis was performed using SPSS software V.22.28 T1 was considered to be a mid-term evaluation (values are presented but not tested). For continuous
variables, means with the corresponding 95% CI were
calculated and in case of non-normality (determined with
the Kolmogorov-Smirnov normality test), medians and
IQRs were used. For the number and duration of monthly
performed procedures, extreme values (>5 SDs from the
mean) were excluded. Before determining the mean
monthly performance for the main groups of reserved
procedures (eg, catheterisation), numbers from the separate procedures (eg, bladder catheterisation) were added
up for each respondent. The original plan was to perform
longitudinal group analyses.29 However, as the composition of the groups at time points strongly diverged (only
12% of the NPs/PAs completed the surveys at each time
point, 66% at a single one), the Mann-Whitney test was
instead used to test for differences between T0 and T2.
For categorical variables, frequencies and percentages
were calculated and the Χ2 test (with 1 df) was used to test
for differences between T0 and T2. Tests were performed
at both group and subgroup levels for participants taking
part in T0 and T2. Only group data are presented,
although differences for subgroup data are discussed in
the main text. All tests were performed two sided with a
p value of >0.05.
The editing analysis style30 was used for qualitative
data and was carried out with NVIVO V.10 software.31
The authors DPDBG and MCMBB independently (re)
read the transcripts for an overall impression and identified patterns inside the categorisation scheme, which
was composed of the factors from the implementation
model.25 For each pattern, search terms were selected and
a codebook was drafted through an iterative consensus
process. After independent coding of several initial transcripts, the codebook was refined and used to guide the
analysis of the remaining transcripts. Three reviewers
(DPDBG, MCMBB and EM) independently applied the
codebook and expanded it as the analysis proceeded.
They continually met and reviewed findings. The authors
YJLvEH and HJMV reviewed and discussed the findings.
Since we aimed to cover a broad scope, data saturation
(the ability to obtain additional new information)32 of the
interviews was attained only in the final stage of the interview series.
Ethics statement
Ethical approval was given by the Maastricht University
Medical Ethics Committee in July 2011. The study was
considered an evaluation of daily practice and hence not
subject to the Medical Research Involving Human Subjects
Act. All participants were assured that data were handled

confidentially and could not lead to their identification.
Interviewees were also informed that they could terminate the interview at any time. Oral informed consent to
use data collected for scientific research (including publication of the study findings) was obtained from every
interviewee.
Patient and public involvement
Data were collected from patients regarding continuity
of patient care, treatment success, patient compliance,
perceived expertise, patient-centred care, safety, healthcare access, preferences and satisfaction. In doing so,
patients were invited to fill out surveys and to participate in interviews. The findings from the perspective
of patients will be published in a separate scientific
paper, whereas all study findings, including those from
patients, have been published in a Dutch study report
that is publicly available at https://www.rijksoverheid.nl/
documenten/rapporten/2015/11/11/voor-bighouden.
During a national conference about skill mix later this
year, patient representatives will be invited to share their
feedback on the study findings.

Results
In accordance with the triangulation framework, quantitative and qualitative results are not presented separately. To distinguish between them, quantitative results
are presented in regular font and qualitative results in italic
font. In case of significant quantitative trends between
values at T0 and T2, both values are presented in the text
separated by an arrow (T0→T2), otherwise only values at
T2 are presented. For each (qualitative) topic, the most
supporting and appealing citation (Qx) is presented in
table 2.
The study flow is presented in figure 1. In total,
544/292/418 NPs, 186/244/355 PAs and 131/125/134
physicians filled in the questionnaires at T0/T1/T2; 9
NPs, 8 PAs, 16 physicians and 28 stakeholders were individually interviewed and 12 NPs, 16 PAs and 3 physicians
attended the five focus group meetings.
Implementation
At T2, FPA was achieved for 83.5% of the NPs and 86.3%
of the PAs (data not in table). Reasons for not achieving FPA
included physician reluctance, lack of approval by management
and/or in-process implementation. NPs and PAs went through
several key steps to achieve FPA. These included making individual agreements with physicians, assembling working groups
within the organisation, making (group) agreements with pharmacists, writing protocols, submitting protocols to management
(Q1), arranging access to (digital) patient files, widely informing
the organisation and training.
Structures
Background characteristics
Quantitative
demographic
data
and
work-related details of the participants are presented in
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The expert interviews and focus groups were digitally
recorded and transcribed verbatim. The researchers
checked the transcriptions and abstracts were sent to the
participants for verification (ie, member check).

Open access

Number quote Topic

Quote

Q1

Implementation

Q2

Collaboration

‘That is the next step, that for several departments those protocols have been prepared.
We are proposing this to divisional directors and psychiatrists, so they know how we
want to implement this and also to give them insight into our competence. This is so that
they are aware of how we work.’ (NP)
‘We stated within our team of nurse practitioners, that within the institution one has to
collaborate with psychiatrists. That one does not just go at it alone. We have said: we
want to provide openness and draft protocols together.’ (NP mental health)

Q3

Positioning NP/PA

‘Show us what the NPs/PAs can do! In fact, what do they add? What is the actual
added value, how do they make this visible and how can we make sound agreements?’
(stakeholder)

Q4

Resources

‘If you don't allow NPs to open a DBC*, you won't know whether care will ultimately
become cheaper.’ (stakeholder)

Q5

Adherence with
protocols

‘Psychiatrists within the institution refuse to give NPs an opportunity to develop good
protocols, leaving them bound hand and foot.’ (NP)

Q6

Consultation

‘We talk with each other every day. Every two weeks there are formal consultations with
the entire team. But in the workplace, there is daily consultation. During consultation
hours, we are physically next to each other, you know. So, in this aspect, there are very
short lines of communication.’ (physician)

Q7

Competence

‘When is someone competent? In the centre, we deal flexibly with this. This is
necessary when you have 4 NPs walking around. It also means that when they do ask
for consultation, it should run quite smoothly. If they really should prescribe drugs and
they believe themselves incompetent, they should consult us so we can give them the
background they need.’ (physician)

Q8

Role

‘What is NP’s/PA’s role within the medical team? I think, best to describe is being part of
it.’ (physician)

Q9

Routine behaviour

‘If it concerns nonstandard drugs, we will then write it down. The prescription must be
seen by neonatologist within 24 hours. When in doubt, or whatever else, I let someone
watch.’ (NP)

Q10

Knowledge

‘Pharmacotherapy is a skill in itself. Final responsibility sometimes covers knowledge of
additional medical subjects, of which they have no expertise.’ (physician)

Q11

‘It is just that we need to ensure that all of the specific knowledge will be used. But it is
also reflected in the internship supervisor's assessments, of course I see them too, and
I notice that they all are satisfied with the quality of knowledge, as I personally am on a
day to day basis.’ (physician)

Q12

‘What is not yet properly regulated is that we don't have a real budget for refresher
courses. It is extremely important for them to receive further training. As with the
specialist, who creates a budget through collective labour agreements. Unfortunately,
this is not yet possible for the PA. The interesting conferences and symposia are naturally
always abroad, which means that they have to travel abroad, but simply don't have the
money.’ (PA)

Q13

Q14

Q15

Acceptance

‘The advantages are increasingly being recognized by everyone. Furthermore, being
the constant of the outpatient clinical team, they take over several responsibilities. We
work there about one day every two weeks. They work there every day and therefore they
overhear more such as problems doctors’ assistants face in their work. They recognize
them more quickly than we do, which means that problems can be resolved more rapidly.
Besides, because they work there every day and know a great deal, outpatient clinic staff
occasionally ask them what the standard approach is. There was support, but now this is
completely broad. No one has any doubts.’ (physician)
‘This led to quite some issues with some people. Not so much a defined profession,
but the hierarchy that has arisen due to a long-time employment of certain colleagues.
People like healthcare psychologists cannot abide a nurse practitioner with a different
approach for the activities. Not so much a discipline, but personal views, I guess. Some
psychologists are very excited while others say ‘what on earth are you doing.’ (NP)
‘Of course, nurses like to work with more permanent people, which make it possible to
build up experience and expertise with each other.’ (PA)
Continued

6

De Bruijn-Geraets DP, et al. BMJ Open 2018;8:e019962. doi:10.1136/bmjopen-2017-019962

BMJ Open: first published as 10.1136/bmjopen-2017-019962 on 22 June 2018. Downloaded from http://bmjopen.bmj.com/ on 23 June 2018 by guest. Protected by copyright.

Table 2 Quotes per topic
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Number quote Topic

Quote

Q16

‘How the organisation handles it, that is what I do not find entirely satisfactory. I must
say that I am the second NP in our hospital. How do they deal with the talks we have
held with the organisation? Do they respond and set up things more often in consultation
with you? It is a real pioneering role, you know, together with my colleagues. So yes,
organisational awareness is required. I must make things known, to set up by myself, to
organise by myself. The initiative comes from ourselves, rather than the organisation. It
is a pity. It is partly unfamiliarity, also with the role, and inadequately being informed or
involved. I think it comes from both sides, which is unfortunate.’ (NP)

Q17

‘The NPs are very credible care providers for patients, if patients have confidence in NPs
knowledge, which is certainly present, and NPs demonstrate they know their boundaries.
Nurse’s accessibility and communication make them a credible care provider for patients.
Naturally, from time to time patients should be seen by a physician. But very often they
return to the NP, as soon as possible.’ (physician)

Q18

‘They are struggling with the problem, that they want to see that we are authorized, that
we have a quality register, that we are registered, that they can check whether we are
allowed as we say. Contacts should be established with pharmacists in primary care
to present the legislative amendment. Many people do not know we are allowed to
prescribe, which is often the problem.’ (PA)

Q19

‘What makes it very difficult is that the insurers within the psychiatry, the mental
healthcare, currently indicate that they do not recognise NPs as primary practitioners.
They extremely prohibit us from treating.’ (NP)

Q20

Responsibilities

‘Yes, this is more of a learning process. As it is getting better and I can agree with their
proposals, I increasingly let them go. Not before, regardless any amendment. Sure, that
amendment makes it easier, but it must be justified.’ (physician)

Q21

Legislation

‘The letters of the law do not allow me to order chest photos, CT-scans or anything with
radiation. This is hard to grasp in reserved procedures. Because that is also related to
radiation, captured in another law. PA’s daily work is hampered by the absence of a
reserved procedure on ordering radiation sources.’ (PA)
‘No, it is not yet complete. It is also quite difficult. When is it completed? It may well be
that procedures are included you think that this should not be the case since in practice
it turns out to be relatively rare. I can certainly imagine that many procedures will be
added. In practice, procedures, not yet known nationally, are increasingly allocated. It is
hard to say the list is complete. I guess that is not possible. In this stage, considerable
variation may develop. Over time, this will further develop and at a given time you have
your profile.’ (stakeholder)

Q22

*DBC (in Dutch Diagnose Behandeling Combinatie) is a hospital funding model based on fixed prices for a combination of diagnosis and
treatment.
NP, nurse practitioner; PA, physician assistant.

the online supplementary table 1. The results showed
no statistically significant differences over time for age,
gender, prior education or NP specialisation.
Collaboration/Collaboration
The number of physicians with whom NPs and PAs collaborated did not change after the introduction of FPA (data
not in table). Over half of the PAs (T2: 55.9%) worked
in collaboration with >6 physicians and about one-third
(T2: 32.4%) in collaboration with three to six physicians.
NPs worked in slightly smaller teams: equal proportions
worked in a collaboration with three to six physicians (T2:
37.4%) and >6 physicians (T2: 37.4%). A small percentage
of NPs (T2: 1.7%; those who worked in an ambulance
setting) did not collaborate with any physicians. All NPs/
PAs and physicians emphasised the importance of collaboration
with each other (Q2).

Positioning NP/PA
The positioning and visibility of the NP/PA was associated with
the implementation of FPA, but FPA was also used to achieve
better positioning. Higher management and external stakeholders
asked for evidence of the added value provided by NPs/PAs (Q3).
Resources
Funding of NPs/PAs varied. They were employed by the organisation, but also by associations of physicians. Registration of
their operations was not transparent, although the necessity was
recognised by the directorate. Clear registration was considered indispensable to establish the cost-effectiveness of using NPs/PAs (Q4).
Processes
Adherence with protocols/Adherence with protocols
Almost every interviewed NP/PA worked according to (national)
guidelines and under clear work instructions. Cooperation
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Table 2 Continued

Open access
physicians had a growing confidence in NPs/PAs to guard their
own boundaries (Q7). Before the amendment, half of the
NPs reported that the physicians checked their prescriptions, whereas after the amendment this went down to
just a quarter (data not in table; 47.1%→22.5%). For PAs,
there was no shift: before and after the amendment, a
quarter of the prescriptions were checked (T2: 24.7%).
The percentages of NPs/PAs asking for physician consent
afterwards decreased significantly (NP 98.2%→29.1%, PA
52.9%→30.6%).

Consultation/Consultation
Availability of physicians for consultation, if needed by
the NP/PA, was considered good (online supplementary table 3, T2: NP 63.3%, PA 79.2%) and thus NPs/PAs
were satisfied (T2: NP 91.6%, PA 95.0%). The frequency
of the consultation varied. Two trends between T0→T2
were statistically significant: more NPs/PAs consulted
physicians more than once a day (NP: 11.9%→25.1%,
PA: 29.2%→52.0%) and fewer NPs only consulted them
once a day (33.3%→18.1%). One-third of the NPs who
consulted physicians monthly worked in an acute setting.
The consultation was mainly face-to-face or by phone. Ad
hoc consultation was always possible, but structural consultations about less acute issues were hard to schedule and in-depth
conversations were not always possible. Most NPs/PAs had structural work meetings, the frequency of which were highly dependent on the setting (Q6). In hospitals, NPs/PAs participated in
multidisciplinary meetings, which physicians sometimes considered as a threat.

Routine behaviour
Some reserved procedures could not be performed routinely. To
maintain expertise some NPs/PAs regularly worked in a different
setting. When prescribing non-standard medication or medication for patients with multimorbidity, most NPs/PAs consulted a
physician or had the prescription checked afterwards (Q9).

Competence/Competence
Significantly more NPs and PAs replied affirmatively to
most response categories with methods to assess their
competence for reserved procedures. At T2 compared
with T0 (online supplementary table 4): more NPs and
PAs assessed their competence, above all, based on patient
characteristics (NP 27.0%→68.8%, PA 18.4%→65.3%)
next to the specific procedure (NP 26.0%→27.1%,
PA 23.0%→44.6%) and the education/training (NP
13.0%→28.8%, PA 9.3%→35.6%). An increase was
observed in tendency for physicians to issue certificates of
competence and/or endorsements (NP 11.0%→26.5%,
PA 2.3%→27.7%). Small percentages of NPs/PAs left the
assessment of their competence to the responsibility of
the physicians (T2: NP 7.7%, PA 6.9%). Physicians usually
assessed this competence based on their training (T2:
physician NP 34.3%, physician PA 26.9%) or left the assessment to the NP/PA themselves (T2: physician NP 33.3%,
physician PA 28.8%). Significantly less physicians assessed
the competence of NPs based on the specific procedure
(physician NP 47.5%→23.0%). Interviews showed that
8

Role
All NPs/PAs had an integrated role in the treatment team (Q8).
Following the amendment, the role of some NPs/PAs had changed
to be more autonomous and in many cases they became seen as
role models.

Knowledge/skills
Most NPs and PAs judged their knowledge to independently prescribe as sufficient (data not in table; T2:
NP 79.9%, PA 76.1%), which did not change significantly over time. NPs/PAs reported that because of the limited
prescription formulary, their knowledge was good enough. Alike,
physicians stated that NPs/PAs had an adequate level of
pharmacotherapy knowledge, however a small proportion
disagreed (T2: physician NP 9.1%, physician PA 14.5%)
and explained that sometimes broader knowledge of other medical
specialisations was essential (Q10).
Interviews showed that NPs/PAs and physicians agreed that
NP/PA knowledge was the most important requirement for FPA,
which was generally perceived as adequate (Q11). To maintain
knowledge, ongoing training occurred in different ways: internal
training (strongly setting dependent), visiting (inter)national
conventions/symposia and attending courses. Lack of adequate
funding was often a limiting factor (Q12) and caused problems
with obtaining accreditation points. The restricted accredited
training services also hindered the gathering of these points.
However, most NPs/PAs indicated they were ultimately
able to submit a sufficient amount of accreditation points
to the National Accreditation Registry governing their
profession (data not in table; T2: NP 85.7%, PA 78.6%).
NP/PA skills to perform reserved procedures were
rated as excellent (data not in table; T2: NP 83.6%, PA
90.7%, physician NP 78.5%; physician PA 87.8%).
Acceptance
The acceptance of NPs/PAs could be divided into:
Closely collaborating physicians: Interviewed NPs/PAs were
well accepted by those physicians. The introduction of the
NP/PA was most often initiated by a single physician and
after initial scepticism the role was widely supported by as-
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agreements with physicians as part of the protocols were occasionally drafted. Written protocols were still not present in all
settings (online supplementary table 2, T2: NPs: 15.2%,
PAs: 23.7%). If present, they often failed to be completely
satisfactory (T2: NP 44.4%, PA 36.2%). Deficiencies mainly
concerned the distribution of tasks (T2: NP 21.9%, PA
14.7%) and responsibilities (T2: NP 22.6%, PA 10.6%).
This was not due to ambiguities, but to lack of formally recording
the mutual agreements. About half of the NPs/PAs indicated that
protocol development was still in process; but some stated that the
process was restrained (Q5) since physicians wanted to maintain
overall responsibility. For about half of the NPs and a third
of the PAs the protocols were personalised and recorded
(online supplementary table 2, T2: NP 57.4%, PA 36.7%).
Of those with personalised protocols, less than half (T2:
NP 43.0%, PA 38.5%) were checked for adherence.

Open access

Outcomes
Appropriate performance
Most NPs, PAs and physicians agreed that implementation of FPA led to improvement in healthcare for particular groups of patients (data not in table; T2: NP 88.7%,
PA 84.6%; physician NP 66.6%, physician PA 61.2%).
When asked for clarification, they said NPs and PAs provided
continuity and could work on quality improvement, previously
the responsibility of rotating trainee doctors.
The proportion of NPs/PAs performing (indicating, executing, delegating) a reserved procedure
(quick scan, table 3) increased during the measurement
period T0→T2 for all procedures (except for cardioversion and endoscopy by PAs). Increases were statistically significant for catheterisations performed by PAs
(25.3%→26.7%), prescriptions by NPs and PAs (NP
55.2%→72.5%, PA 57.9%→81.6%) and small surgical
procedures by NPs and PAs (NP 22.3%→31.0%, PA
37.9%→52.9%). Trends for mean (95% CI) number
of monthly performed procedures were less coherent.
There were significant increases in PA injections (19.8
(13.3–26.2)→37.2 (27.5–47.6)), punctures (9.5 (5.7–
13.3)→19.6 (12.5–26.8)) and small surgical procedures
(15.5 (9.3–20.9)→30.0 (22.8–38.3)).
Compared with T0, NPs/PAs performed all procedures at T2 more autonomously and without consulting
a physician.

The proportion of procedures performed on authorisation of NPs significantly increased for prescribing
(65.7%→74.5%) and small surgical procedures
(62.7%→88.7%). As for prescribing, no differences in
authorisation mode between new and repeat prescriptions emerged.
The proportion of procedures performed on authorisation of NPs/PAs without consultation with a physician significantly also increased for prescribing (NP
27.3%→51.0%, PA 35.8%→45.6%) and small surgical
procedures performed by NPs (40.0%→68.1%). At the
same time, the proportion of all procedures delegated
to another care provider significantly increased (NP
1.7%→13.0%, PA 0.1%→12.4%).
The mean (95% CI) contact between physicians and
NPs/PAs regarding procedures (from the perspective of
the physician) significantly decreased for puncture (NP
26.9 (14.9–38.9)→6.9 (2.2–11.5), PA 13.9 (9.6–18.1)→6.3
(3.7–8.9)) and for all procedures performed by PAs
(107.2 (82.9–131.5)→53.9 (38.6–69.3)). Average contact
also decreased for all other procedures (except injection), however none met statistical significance.
For all procedures, the contact between physicians and
NPs changed over time. Significantly less contact was
made to assign procedures to the NP (64.8%→41.5%)
and more contact was made for consultations requested
by the NP. The proportion of assignments did not change
for PAs. Furthermore, the proportion of assignments to
NPs significantly decreased for all specific procedures,
with the exception of catheterisation.
From the perspective of physicians, the overall mean
(95% CI) assignment time significantly increased (physician NP 3.8 (1.0–5.0)→5.9 (1.6–10.0) min; physician
PA 3.5 (0.5–5.0)→6.6 (2.0–10.0) min). Increases were
also observed for all separate procedures except for
prescribing performed by NPs.
Above measures could not be determined for cardioversion/defibrillation or endoscopy due to a lack of data.
Responsibilities
A few NPs/PAs reported that the amendment was not a tipping
point for the way they performed a reserved procedure. For most
NPs/PAs, autonomy increased for the range of reserved procedures they were allowed to (independently) perform and they were
less rigorously checked. A learning curve was mentioned often
(Q20).
Efficiency
The mean duration (95% CI) of all procedures in minutes
(table 3), including consultation or assignment time,
significantly decreased over the time points (NP 9.9 (9.3–
10.5)→8.6 (8.2–9.0), PA 8.8 (8.1–9.4)→7.4 (6.9–7.8)),
just like some of the specific procedures, namely catheterisation (NP 13.4 (11.9–15.0)→9.1 (8.1–10.2), PA 10.3
(8.9–11.7)→7.2 (6.2–8.2)) and injections performed by
PAs (7.3 (6.4–8.3)→5.6 (4.7–6.4)).
Nearly every NP/PA and physician opined, during
all measurements, that healthcare for certain groups of
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sociated physicians. Good positioning was considered to be
facilitating (Q13).
Other physicians: The acceptance by other physicians varied. The more ignorant physicians were of NP/PA role, the
weaker their support. NPs/PAs talked about the process of
gaining confidence as slow going and there remained scepticism among physicians. The level of support for prescription
authority was strongly dependent of the type of medication
(Q14).
Nurses: Nurses supported NPs/PAs for being a consistent
and (often) having a nursing background (Q15).
Management: The lowest management levels widely accepted
NPs/PAs. The extent of support from the highest levels was
strongly dependent on the setting being ‘NP/PA-minded’,
which led to differences in policy, guidelines and agreements
(Q16).
Patients: Physicians and NPs/PAs pointed out that patients
strongly accepted NPs/PAs for their accessibility and continuity. Most patients could not tell the difference between NPs/
PAs and physicians (Q17).
Pharmacists: Pharmacists contributed to the implementation
of FPA when quality was guaranteed and clear agreements
were made. The provision of a formal approval of a physician
added value (Q18).
Health insurance companies: In mental healthcare the proper
functioning of NPs was hindered by their lack of recognition
as primary caregivers, which subsequently caused invoice
problems (Q19).
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23.3 (9.8 to 36.7)
69.1
3.3 (1.0 to 5.0)

Mean (95% CI) number of monthly contact
physicians—NP/PA about the procedure¶

% contacts on physician's assignment of the
procedure to the NP/PA¶

Mean (95% CI) physician’s assignment time (min)¶

0.7
7.8 (6.7 to 8.8)
18.1 (10.5 to 25.6)
80.6
2.6 (0.5 to 5.0)

 ++Delegation to other care provider

Mean (95% CI) duration of a single performed
procedure by NP/PA (min)‡

Mean (95% CI) number of monthly contact
physicians—NP/PA about the procedure¶

% contacts on physician's assignment of the
procedure to the NP/PA¶

Mean (95% CI) physician’s assignment time (min)¶

4.8 (4.4 to 5.0)

60.5

15.3 (8.5 to 22.2)

6.3 (5.4 to 7.2)

13.1

64.4
42.5

30.7

24.4 (14.0 to 34.2)

 +Without consultation

18.3 (10.4 to 26.2)

Mean (95% CI) number of monthly performed
procedures by NP/PA

75 (43.9)

6 (3.5)

6.6 (2.5 to 10.0)

52.2

% procedures performed on authorisation of NP/PA 54.0

208 (46.8)

n (%) NPs/PAs, performing the procedure (quick
scan)

Injection

n (%) NPs/PAs, performing the procedure (quick
scan)

9 (2.0)

11.6 (10.1 to 13.1)

13.4 (11.9 to 15.0)

Mean (95% CI) duration of a single performed
procedure by NP/PA (min)‡

Endoscopy*

21.8

1.7

 ++Delegation to other care provider

15.0 (7.4 to 22.7)

57.1

43.0

 +Without consultation

14.0 (9.4 to 18.7)
75.5

16.2 (10.3 to 22.1)

Mean (95% CI) number of monthly performed
procedures by NP/PA

29 (17.0)

1 (0.6)

% procedures performed on authorisation of NP/PA 65.3

69 (15.5)

23 (5.2)

7.1 (5.1 to 15.0)§

50.0†

15.5 (6.9 to 24.2)

7.4 (6.5 to 8.3)

19.4†

47.2

68.7

25.2 (17.0 to 33.5)

124 (50.8)

9 (3.7)

8.2 (6.1 to 10.0)§

70.6

12.0 (2.0 to 22.0)

9.2 (8.1 to 10.2)§

34.4†

65.6

81.9

23.0 (15.6 to 30.3)

53 (21.7)†

15 (6.1)

2.6 (1.7 to 3.0)

52.4

19.1 (11.7 to 26.5)

7.3 (6.4 to 8.3)

0.5

38.7

66.7

19.8 (13.3 to 26.2)

64 (67.4)

8 (8.4)

3.2 (1.3 to 4.6)

56.0

25.7 (15.5 to 35.9)

10.3 (8.9 to 11.7)

0.0

56.5

81.2

15.2 (10.0 to 20.5)

24 (25.3)

12 (12.6)

T0

n (%) NPs/PAs, performing the procedure (quick
scan)

Catheterisation

n (%) NPs/PAs, performing the procedure (quick
scan)

PA
T2

T0

T1

NP

Appropriate performance of separate reserved procedures

2.5 (1.3 to 3.5)

60.8

21.4 (8.1 to 34.7)

6.2 (5.3 to 7.0)

16.9

54.7

76.7

26.6 (15.7 to 36.9)

132 (69.5)

14 (7.4)

6.1 (4.3 to 10.0)

57.4

33.6 (13.7 to 53.6)

8.3 (7.1 to 9.4)

42.5

75.8

83.9

19.0 (11.3 to 26.6)

33 (17.4)

16 (8.4)

T1

Continued

6.3 (5.6 to 10.3)§

47.7

29.5 (8.6 to 50.4)

5.6 (4.7 to 6.4)§

14.8†

56.5

79.6

37.2 (27.5 to 47.6)§

178 (69.8)

21 (8.2)

7.9 (4.9 to 9.4)§

62.5

16.0 (2.9 to 29.1)

7.2 (6.2 to 8.2)§

33.7†

65.2

78.5

23.0 (15.7 to 30.5)

68 (26.7)

27 (10.6)

T2
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Cardioversion/defibrillation*

Table 3

Open access

Continued

1.6
7.2 (6.5 to 7.9)
70.9 (46.3 to 95.5)
53.5
4.1 (1.0 to 5.0)

 ++Delegation to other care provider

Mean (95% CI) duration of a single performed
procedure by NP/PA (min)‡

Mean (95% CI) number of monthly contact
physicians—NP/PA about the procedure¶

% contacts on physician's assignment of the
procedure to the NP/PA¶

Mean (95% CI) physician’s assignment time (min)¶

11

10.2 (2.7 to 17.6)

13.5 (10.9 to 16.0)
26.9 (14.9 to 38.9)
78.6
3.9 (0.5 to 5.0)

Mean (95% CI) duration of a single performed
procedure by NP/PA (min)‡

Mean (95% CI) number of monthly contact
physicians—NP/PA about the procedure¶

% contacts on physician's assignment of the
procedure to the NP/PA¶

Mean (95% CI) physician’s assignment time (min)¶

64.4

40.0

 +Without consultation

11.8 (6.5 to 17.0)
82.8

10.5 (7.1 to 13.9)

Mean (95% CI) number of monthly performed
procedures by NP/PA

41 (24.0)

14.3 (5.0 to 10.4)

56.5

% procedures performed on authorisation of NP/PA 62.7

99 (22.3)

n (%) NPs/PAs, performing the procedure (quick
scan)

Small surgical procedure

11.1 (7.8 to 14.4)

0.0

 ++Delegation to other care provider
2.7

64.9
43.2

32.6

11.8 (5.7 to 17.0)

 +Without consultation

14.7 (8.9 to 20.5)

Mean (95% CI) number of monthly performed
procedures by NP/PA

32 (18.7)

4.6 (4.2 to 5.0)

57.2

58.0 (40.2 to 75.9)

6.3 (5.6 to 6.9)

68.1†

88.7†

15.1 (9.0 to 21.2)

76 (31.1)†

10.5 (7.3 to 17.5)§

28.6†

6.9 (2.2 to 11.5)§

13.0 (10.1 to 15.8)

16.0†

46.9

74.1

11.8 (7.5 to 15.8)

51 (20.9)

4.1 (3.9 to 4.3)

31.4†

46.8 (30.1 to 63.5)

7.2 (6.7 to 7.6)

5.0†

51.0†

74.5†

49.5 (42.5 to 56.5)

177 (72.5)†

32.4

60.9

15.5 (9.3 to 20.9)

36 (37.9)

2.5 (1.3 to 5.0)

64.3

13.9 (9.6 to 18.1)

11.1 (9.3 to 13.0)

0.0

45.3

72.0

9.5 (5.7 to 13.3)

41 (43.2)

2.2 (1.8 to 2.5)

54.1

74.6 (54.5 to 94.6)

4.3 (3.8 to 4.7)

0.0

35.8

66.5

74.7 (59.6 to 89.8)

55 (57.9)

45.9

72.4

17.0 (10.6 to 23.4)

88 (46.3)

4.2 (1.0 to 7.8)

53.3

11.1 (2.6 to 19.6)

11.3 (9.2 to 13.3)

18.8

51.8

69.4

18.2 (11.8 to 24.6)

102 (53.7)

3.2 (2.7 to 3.9)

47.7

64.6 (41.2 to 88.1)

4.5 (4.0 to 5.0)

9.3

52.1

79.6

87.3 (66.1 to 108.5)

148 (77.9)

T1

47.0

68.2

Continued

30.0 (22.8 to 38.3)§

135 (52.9)†

9.2 (5.3 to 13.5)§

67.7

6.3 (3.7 to 8.9)§

11.0 (8.4 to 13.6)

14.6†

47.2

70.8

19.6 (12.5 to 26.8)§

135 (52.9)

3.6 (3.3 to 3.8)§

54.6

57.2 (37.5 to 76.9)

3.5 (3.3 to 3.8)

2.9†

45.6†

67.1

76.8 (62.7 to 89.8)

208 (81.6)†

T2
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% procedures performed on authorisation of NP/PA 55.8

88 (19.8)

n (%) NPs/PAs, performing the procedure (quick
scan)

Puncture

51.6

27.3

 +Without consultation
3.9

75.7

46.2 (37.7 to 54.8)

% procedures performed on authorisation of NP/PA 65.7

52.7 (41.2 to 64.1)

Mean (95% CI) number of monthly performed
procedures by NP/PA

134 (78.4)

T0

245 (55.2)

PA
T2

T0

T1

NP

n (%) NPs/PAs, performing the procedure (quick
scan)

Prescribing

Table 3

Open access
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70.7
4.6 (1.0 to 5.0)

% contacts on physician's assignment of the
procedure to the NP/PA¶

Mean (95% CI) physician’s assignment time (min)¶

1.7
9.9 (9.3 to 10.5)
81.2 (58.2 to 104.3)
64.8
3.8 (1.0 to 5.0)

 ++Delegation to other care provider

Mean (95% CI) duration of a single performed
procedure by NP/PA (min)‡

Mean (95% CI) number of monthly contact
physicians—NP/PA about the procedure¶

% contacts on physician's assignment of the
procedure to the NP/PA¶

Mean (95% CI) physician’s assignment time (min)¶

15.7†

5.9 (1.6 to 10.0)§

41.5†

49.1 (35.1 to 63.0)

8.6 (8.2 to 9.0)§

13.0†

54.2†

76.1†

77.4 (65.7 to 89.2)

207 (84.8)†

6.9 (4.8 to 8.8)

47.1†

19.3 (8.5 to 30.1)

13.6 (12.1 to 15.1)

0.0

3.5 (0.5 to 5.0)

55.4

107.2 (82.9 to 131.5)

8.8 (8.1 to 9.4)

0.1

38.4

66.7

119.8 (97.6 to 142.1)

82 (86.3)

6.4 (1.3 to 7.8)

53.8

30.9 (20.0 to 41.8)

16.0 (13.8 to 18.2)

4.3 (1.0 to 5.0)

55.6

67.5 (48.7 to 86.3)

8.1 (7.6 to 8.7)

17.9

55.2

77.1

141.6 (106.8 to 176.4)

178 (93.7)

8.0 (2.9 to 6.8)

61.5

7.9 (3.9 to 12.0)

13.8 (12.3 to 15.3)

11.0

T1

6.6 (2.0 to 10.0)§

54.7

53.9 (38.6 to 69.3)§

7.4 (6.9 to 7.8)§

12.4†

50.8†

71.1

133.2 (111.7 to 154.8)

236 (92.5)

10.5 (8.0 to 15.0)§

47.4

14.1 (8.7 to 19.5)§

13.9 (12.6 to 15.3)

10.3†

T2

*Lack of data about the mean (95% CI) number of monthly performed procedures by NP/PA; % procedures performed on authorisation of NP/PA; mean (95% CI) duration of a single performed
procedure by NP/PA; mean (95% CI) number of physicians noted contacts with NP/PA about the procedure and % physicians noted contacts on an assignment of the procedure to the NP/PA.
†Statistically significant difference between T0 and T2 (X2(1) p<0.05).
‡Including consultation or assignment time.
§Statistically significant difference between T0 and T2 (Mann-Whitney U test p<0.05).
¶Physician's perspective.
NP, nurse practitioner; PA, physician assistant.

6.3 (2.0 to 10.0)

56.2

60.7 (44.7 to 76.7)

8.1 (7.5 to 8.6)

7.5

51.9

31.9

 +Without consultation

71.8 (58.2 to 85.3)

152 (88.9)

5.0 (3.9 to 8.2)

48.7

17.1 (8.1 to 26.1)

74.3

80.5 (64.6 to 96.3)

2.3
14.5 (12.1 to 16.8)

% procedures performed on authorisation of NP/PA 63.0

Mean (95% CI) number of monthly performed
procedures by NP/PA

n (%) NPs/PAs, performing the procedure (quick
scan)

341 (76.6)

20.1 (7.5 to 32.7)

Mean (95% CI) number of monthly contact
physicians—NP/PA about the procedure¶

Total of above procedures

16.0 (13.8 to 18.3)

T0

1.8

PA
T2

T0

T1

NP

Mean (95% CI) duration of a single performed
procedure by NP/PA (min)‡

Continued
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Legislation
The amended law was persistently considered to be an
improvement over previous regulation (data not in table;
T2: NP 94.0%, PA 95.7%, physician NP 78.8%, physician
PA 70.9%) and in line with daily practice (NP T2: 79.9%;
PA T2: 72.2%; physician NP T2: 83.8%; physician PA T2:
70.8%). Yet, a reasonable percentage of care providers
indicated that the list of reserved procedures did not go
far enough, though this did significantly decrease over
time (NP 17.7%→9.5%; PA 31.8%→21.6%; physician NP
29.7%→7.2%; physician PA 37.3%→15.2%). Specific procedures mentioned to be lacking included ascites tapping, determination of death and performing/ordering radiotherapy (Q21). It
was also said that the described list should be regularly re-evaluated as to whether it corresponds to daily practice (Q22).

Discussion
In Dutch health reform policy, task shifting has been prioritised in the form of granting FPA to NPs and PAs, specifically for the performance of cardioversion/defibrillation,
catheterisation, endoscopy, injections, prescribing, puncture and small surgical procedures. FPA’s introduction
was accompanied by a nationwide evaluation of its effects
on the processes and outcomes of care for purposes of
further decision-making. The present article includes a
basic section of the evaluation study.
FPA’s legalisation was driven by the need of the professional field.33 34 In our study, this need was clearly reflected
in the initial presence of informal practice and further
exploitation of the legal possibilities. Prior to the introduction of FPA, most NPs/PAs frequently performed
reserved procedures on their own authority. After the
introduction, the proportion of NPs/PAs performing
reserved procedures increased, as did autonomous
performance.
The implementation of FPA was found to be strongly
dependent on the setting, as was already shown for
prescriptive authority.35 Scepticism of physicians and
medical boards hampered the full implementation,

especially in areas of mental health, which was demonstrated prior to the introduction of FPA.36 This barrier
has also emerged in other countries where restrictions that limit a more fully practising authority were
addressed.7 34 37–41 The main objection to FPA is also
reflected in the present study: following an extensive clinical education, physicians are better trained at managing
patients with complex health problems.14 42
Three-quarters of the studied reserved procedures were
performed on the NP’s/PA’s own authority. For about a
quarter of those procedures, consultation with a physician
was needed. The observed need for consultation might
have been due to a sense of uncertainty, emphasising the
necessity of a collaborative relationship with a physician.
Consultation might also have been necessary when additional rules and limitations had been imposed.35 Indeed,
there was a growing trend to set out specified conditions
(eg, type of procedures, patient groups to treat independently) in protocols. Restriction of NP activities to
a narrower scope of practice than legally authorised has
been seen in other studies.43–45
The mean number of contacts between physicians
and NPs/PAs about a procedure decreased over time
with FPA, as did the overall procedural time. However,
the mean physician's assignment time increased. A plausible explanation for this might have been the shift in
the physician’s patient population towards fewer patients
that had more complex health problems. Assigning a
reserved procedure to an NP/PA subsequently required
more instruction. Also, NPs/PAs treated most of their
patients independently. Physicians were only consulted
when the NP/PA was in doubt, which also resulted in
longer consultation time. Literature has confirmed the
existence of such a patient shift, where physicians tend to
have older patients with a greater number of comorbidities or severity of illness.46 However, more research on
this patient shifting hypothesis is needed. Furthermore,
to test the hypothesis around cost-effectiveness of FPA,
more and broader research on (additional) operations
(eg, ordering diagnostic imaging and pathology, and
prescribing patterns) is needed because the effect of FPA
on total healthcare spending is inconclusive.
A first proxy to efficient granting of FPA can be found
in the mean duration for NPs/PAs to perform a procedure. This duration decreased due to elimination of
dispensable assignment time and, to a lesser extent,
consultation time with physicians. One of the presumed
benefits of FPA is removing delays in care when a physician’s authorisation is needed prior to initiation of medications or diagnostic testing.47 Saving time for both NPs/
PAs and physicians may result in more time for patient
care, thereby improving access to care.42 To our knowledge, the present study is the first to account for time in
this regard.
As access to care improves, utilisation will run in parallel.
Although prices could decrease for NP/PA services, the
number of services provided may increase, raising overall
costs of healthcare.42 48 For example, USA granting NPs
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patients became more efficient after granting FPA for
specific reserved procedures (data not in table, T2: NP
96.4%, PA 94.8%, physician NP 80.4%; physician PA
83.9%).
In answer to the question whether physicians noticed a
change in contact with patients following the introduction
of NPs/PAs, only a minority controverted (online supplementary table 5, T2: physician NP 23.9%, physician PA
13.5%). Half of the physicians collaborating with an NP
(56.8%) and a quarter of the physicians collaborating with
a PA (28.8%) saw patients with more complex medical
needs. Moreover, a quarter of physicians reported they
saw less patients (physician NP 26.1%, physician PA
26.9%) and another quarter (those collaborating with
a PA) also reported they performed less medical procedures (25.0%). About one in six physicians reported that
patient contact lasted longer.
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increase quality of care. Traczynski and Udalova,67 in a
study on healthcare utilisation and health outcomes,
concluded that US states without restrictive NP regulations scored better on patient-reported available time,
listening to concerns and understandable explanations.
Furthermore, they saw an increase in annual check-ups
and a long-term reduction in avoidable emergency room
visits after gaining NP independence. Similar studies
within the Dutch setting are advisable.
The independent performance of medical procedures
by NPs and PAs as part of practice authority is rarely specified in regulations. In literature, various illustrations of,
to a greater or lesser extent, independent performance of
medical procedures can be found in different settings in
Australia, England and USA. These procedures include
abdominal drainage, biopsy, bronchoscopy, cardioversion, chest tube insertion or removal, endoscopy, fineneedle aspiration, placement of (pulmonary) arterial or
(peripherally) central catheter, placement of extraventricular drain, intravitreal/joint/carpal tunnel injection,
lumbar puncture, paracentesis, sedation/anaesthesia,
thoracentesis, removal of intracranial pressure monitor
and thoracostomy.58 61 68–78 Here too, more research is
needed.
Strengths and weaknesses of the study
A key strength of this study is the mixed-methods and
triangulation approach. The introduction of FPA, a
complex and delicate intervention, asked for an evaluation from multiple perspectives in a broad range of areas.
Quantitative data alone might not cover the full picture,
as it neither illuminated how or why FPA was implemented (or not), nor enabled contextualising. Multifaceted triangulation was used to minimise bias. We applied
(mixed) methods triangulation to reduce single method
bias, and data triangulation through various data sources,
including time (three time points), participant (NPs/
PAs, physicians, patients, stakeholders) and site (organisational setting, geographical coverage). Investigator
triangulation, combining multiple interviewers and data
analysts, supported by a solid interview guide and codebook, and peer review of the findings, was used along
with theory triangulation (two theoretical frameworks)
to further reduce bias. This approach empowered us to
overcome moderate survey participation and provided
a reliable and representative picture of the effectiveness
and efficiency of FPA for NPs/PAs.
Another strength of this study is its potential for crosscountry comparison. The frameworks used for both quantitative and qualitative data are internationally accepted
and applied. Besides, the study design captures the
impact of the regulation on generic outcomes and the
underlying mechanism and their association.
There are, nonetheless, some limitations of this
research which require consideration. First, only a small
proportion (12%) of the NPs/PAs, and hence also physicians, completed the surveys at all time points. Observed
differences between T0 and T2 in those population-level
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independent prescriptive authority had higher rates of
prescriptions filled and higher prescription costs, leading
to higher overall costs.46 At the time of this evaluation
NP’s/PA’s operations were registered in the name of the
supervising physician or department instead of the individual NP/PA. This has since been adjusted.49–51
Legal cross-compliance requirements were mainly
fulfilled. The most important requirement was the
NP’s/PA’s competency. NPs/PAs were very conscious of
the boundaries of their competency, usually based on
the actual situation, and on the individual patient associated with the specific reserved procedure. After the
introduction of FPA, physicians left the assessment of
NP’s/PA’s competency more and more to the NPs/PAs
themselves. Physicians began to provide slightly more
certificates of competence to, and regular assessment
for, NPs/PAs. An insufficient budget for training sometimes obstructed maintenance of knowledge and therefore competency. Another cross-compliance requirement
included the consultation structure for the performance
of reserved procedures. NPs/PAs were very satisfied with
the consultation structure and physician’s availability for
consultation. Lastly, NPs/PAs performed reserved procedures according to (national) guidelines and extracted
(and personalised) protocols. The protocols sometimes
showed deficiencies in recording local cooperation agreements, like the distribution of tasks and responsibilities.
According to the study protocol,14 workload and the
perspective of patients (fourth questionnaire): continuity
of patient care, treatment success, patient compliance,
perceived expertise, patient-centred care, safety and
healthcare access, in addition to patient preference and
satisfaction in the patient interviews, were the subjects of
evaluation. These are elaborated on elsewhere due to the
extensiveness of results.
Despite their ability to provide diverse health services
independently, NPs worldwide are constrained from doing
so because of restrictive state laws and regulations.38 39 52–57
Little is known about PA regulations and authorities.
The legal status of PAs is often not resolved, resulting
in their limited authority.57 The common denominator
seems to be that PAs, as physician extenders, work under
supervision of physicians and rarely practise (or prescribe)
independently.53 57–61 As a result, there is a great lack of
studies measuring the effectiveness of fully independent
practices, as also seen above. This is reinforced by the fact
that research isolating the effects of NP/PA from a whole
healthcare chain on various outcomes is limited. Most
studies on the role of NP/PA address quality of care and
there is a growing body of evidence, based on systematic
reviews, that NPs provide care at least equivalent to that
of physicians in terms of health status, satisfaction, treatment adherence, patient risk and use of specialists.2 62–66
However, systematic reviews do not distinguish between
degrees of independence, nor any changes thereto over
time. For PAs, no conclusive scientific evidence is available at all. Nevertheless, internationally there are some
indications that easing scope-of-practice regulations can
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Conclusion and policy implication
The study showed that for some NPs/PAs informal practice was legalised by the law amendment enabling FPA,
whereas others were encouraged to further develop their
role. New opportunities for NPs/PAs to independently
indicate, perform and delegate catheterisations, injections, prescriptions, punctures and small surgical procedures were highly exploited. Notwithstanding, for elective
cardioversion/defibrillation and endoscopy, lack of data
did not allow for any conclusions. Care processes were
organised more efficiently, and care was provided by the
most appropriate healthcare provider. These study findings support the policy initiative to improve the effectiveness of care delivery by granting FPA to NPs and PAs.
Hence, our advice is to turn this temporary policy initiative into a definite one.
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