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Summary
Background:
Uptake of non-medical prescribing by pharmacists working in primary care has been slow.
This is despite benefits such as quicker and more efficient access to medicines for patients, a
reduction in doctor workload and enhanced professional satisfaction. This systematic review
explores the views, opinions and attitudes of pharmacists and graduates towards nonmedical prescribing.

Methods:
Medline, ScienceDirect, Embase and the University of Reading Summon Service were
searched to identify qualitative and mixed methods papers that examined the views,
opinions and attitudes of pharmacists and graduates towards non-medical prescribing.
Papers published between January 2003 and September 2017 were included. Studies were
quality assessed using the CASP checklist and then analysed using thematic synthesis.

Results:
After 85 full text articles were assessed, a final 14 studies were eligible for inclusion. The
included studies assessed pharmacists currently prescribing and other pharmacists and
graduates with familiarity of non-medical prescribing. Thematic synthesis identified two
themes: (1) practice environment, and (2) pharmacist’s role. Non-medical prescribing was
considered a natural extension to the role of a pharmacist despite difficulties in completing
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the required training. The ability to then prescribe was dependent on funding and access to
medical records, time and support staff. Pharmacists experienced professional rivalry with
both support and resistance from members of the primary care team. The provision of
training was frequently referred to as unsatisfactory. Pharmacists were motivated to
prescribe, deriving increased job satisfaction and sense of professionalism, however, they
often felt under prepared for the reality of unsupervised practice. Furthermore,
pharmacists reported a cautious approach with a fear of making errors frequently discussed.

Conclusions:
This review has identified themes and subsequent barriers and facilitators to non-medical
prescribing. Many of the barriers are more perceived than real and are diminishing.
Consideration of these will assist and advance pharmacist prescribing in primary care,
leading to positive outcomes for both patient care and the pharmacy profession.

Review Criteria
•

Medline, ScienceDirect, Embase and the University of Reading Summon Service were
searched for studies on pharmacist non-medical prescribing in primary care from 1st January
2003 until 1st September 2017. Abstracts, and where appropriate, full papers were screened
and reviewed by the first author (TM) to finalise the list of studies for this review.

Message for the clinic
•

The practice environment where primary care pharmacists’ work is largely a barrier to nonmedical prescribing. Examining this organisational environment and providing access to
patient notes and enhancing training to support prescribing will make better use of
pharmacists’ skills, support other healthcare professionals and improve patient care.

•

The pharmacists’ role as a prescriber in primary care results in improved professional
satisfaction, however many pharmacists report caution when prescribing, partly due to
perceived inadequate training and support.
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1 INTRODUCTION
Non-medical prescribers (NMPs) are healthcare professionals, such as pharmacists and
nurses, who have attained an advanced qualification in prescribing (1,2). After subsequent
registration with their relevant professional regulatory body, NMPs can prescribe
medication to patients as part of their professional duties. This review looks at non-medical
prescribing by pharmacists working in community pharmacy and general practice which in
the UK is known as primary care and is the first point of contact for patients in the
healthcare system. This is an expanding area of practice for the pharmacy profession,
however currently there is a paucity of research here.
Non-medical prescribing has evolved primarily because there has been an increase in the
need for healthcare that is team based and that offers quicker and more efficient access to
medications (3). Research has demonstrated that NMPs can prescribe safely when clinically
appropriate and positively improve patient access (4,5). Patients report satisfaction, both in
clinical terms and with pharmacist attributes (6,7). Furthermore, NMPs have reported that
having prescribing authority increases their job satisfaction and self-confidence, makes
them more independent, and enables better use of their skills (8).
Non-medical prescribing has developed internationally to reflect and adapt to different
healthcare systems throughout the world (9). There are currently nearly a dozen countries,
including the UK, Australia, New Zealand, Canada, USA, Ireland, Finland, Spain, Sweden and
The Netherlands that have either fully or partially implemented non-medical prescribing.
(10) The variation in implementation reflects differing frameworks, with many jurisdictions
such as the Nordic countries restricting non-medical prescribing to nurses (11). Several
other countries are currently considering pharmacist non-medical prescribing, amongst
these are Nigeria, (12) Kenya (13) and Israel (14).
Pharmacists in the UK were first given supplementary prescribing rights in 2003. This
prescribing model was dependent on a prior diagnosis by a doctor, or exceptionally, a
dentist. Subsequently, with the patient’s agreement, a voluntary partnership between the
doctor and the NMP allowed the creation of an agreed clinical management plan. The NMP
could then prescribe anything from this plan without further involvement from the doctor
(15). This policy was not unique to the UK - for example, the American model of
collaborative drug therapy is very similar (16).
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In May 2006, legislation was enacted in the UK that gave appropriately qualified
pharmacists and nurses independent prescribing privileges. This gave them virtually the
same independent prescribing rights as doctors and allows prescribing for any medical
condition within the NMPs own level of experience and competence (17). NMPs in the UK
are now a large and expanding workforce who play an increasing role in supporting the
clinical commissioning programme for the modern National Health Service (NHS) (18). Nonmedical prescribing has thus progressed from its nascent stage and is now more prevalent.
There is now increased awareness of non-medical prescribing amongst the healthcare
profession (3) and increasing familiarity amongst patients in the UK (19).
In 2017 the UK pharmacy regulator, the General Pharmaceutical Council (GPhC), stated
there were 4,825 independent prescribers, 366 supplementary prescribers and a further 979
registered as both (20). This data means that about 11% of the total of 55,877 registered
pharmacists are non-medical prescribers and there is scope for more pharmacists to
become prescribers, suggesting that there are barriers to both training and practicing.
Recently, 15.3% of Welsh pharmacist NMPs reported that they were limited in their
prescribing practice by issues such as a lack of support from employers and managers,
legislative restrictions, lack of a prescription pad and local formulary restrictions (21). There
is a need to address the reasons for this apparent scarcity in uptake of prescribing rights and
subsequent inconsistency in practice.
A Canadian study from 2015, described in detail why the pharmacy profession struggles
sometimes with changes in practice. The authors argued that the personality traits of
pharmacists do not enable them to take on active decision making in the care of patients
but instead, lead them to seek others’ approval for their suggestions. Risk factors in
prescribing such as excessive workload, lack of communication, tiredness and patient
complexity, remain significant for all prescribers, including pharmacists (22).
The purpose of this review is to look at pharmacist NMPs specifically in primary care, which
is an expanding area for the pharmacy profession, and currently lacks research. The
facilitators and barriers to non-medical prescribing are presented, followed by a discussion
of how these fit into a wider understanding of pharmacists’ views, opinions and attitudes to
answer the research question.
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2 METHODS

This systematic review is reported in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines (23). The research question is
“What are pharmacist’s views, opinions and attitudes towards non-medical prescribing by
primary care pharmacists?”
The results are reported in accordance with the ENTREQ and PRISMA statements (S1 and S2
Appendices) (23) (24)

2.1 Data sources and search strategy
Qualitative and mixed methods research studies were investigated. All original research
articles were searched that had been published between 1st January 2003 and 1st September
2017. This covers the time from when legislation permitting prescribing by pharmacists was
enacted in the UK.

An electronic search was conducted between 16th October and 3rd November 2017.
Potentially relevant studies were identified by searching the following databases: Medline,
ScienceDirect, Embase and the University of Reading Summon Service. Search terms were as
follows: prescrib* and (pharmacist* or pharmacy * or nurse* or nonmedical* or nonmedical*) and (view* or opinion* or attitude* or acceptance*). An asterisk after a term
means that all terms that begin with that root were included in the search.

Abstracts, and where appropriate, the full papers were screened and reviewed by the first
author (TM) with selection if a paper met any of the inclusion criteria and none of the
exclusion criteria. The reference list of each included study and relevant reviews were
examined for potential studies and any additional relevant titles were included. In the event
of any ambiguity, the paper was initially included, and the selected list of papers then
reviewed by two further researchers (NP and KR) before the final list for the review was
drawn up (Figure 1). Any disagreements were resolved by discussion.
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2.2.1 Inclusion criteria
Studies were included if they covered:

-

supplementary and/or independent non-medical prescribing by pharmacists for
patients in primary care only or in primary care and secondary care

-

the views, opinions and attitudes of pharmacists or graduates towards or about nonmedical prescribing

-

primary study designs published from January 2003 to September 2017

2.2.2 Exclusion criteria
Studies were excluded if they:

-

did not include pharmacist NMPs or the views/opinions of pharmacists/graduates

-

focussed solely on non-medical prescribing in a secondary or tertiary setting

-

were outside of the date range

-

were not in the English language

-

related only to the teaching of non-medical prescribing skills or attributes

-

looked solely at the supply of medicines via patient group directions

-

were abstracts, conference proceedings, editorials or letters

2.3 Data extraction and quality assessment
The characteristics of the 14 studies are presented in Table 1. Due to the heterogeneous
and primarily descriptive nature of the research identified, a CASP checklist was used to
produce a score for each study (25) . The assessment criteria extracted from CASP were: 1.
Was there a clear statement of the aims of the research? 2. Is a qualitative methodology
appropriate? 3. Was the research design appropriate to address the aims of the research? 4.
Was the recruitment strategy appropriate to the aims of the research? 5. Was the data
collected in a way that addressed the research issue? 6. Has the relationship between
6

participants been adequately considered? 7. Have ethical issues been taken into
consideration 8. Was the data analysis sufficiently rigorous? 9. Is there a clear statement of
findings? 10. How valuable is the research?
The studies were examined for all items on the CASP checklist. If the answer to the
assessment criteria was yes, a score of 2 was given. If the answer to the assessment criteria
was no, a score of 0 was given. If some papers met the assessment criteria partially or
couldn’t be assessed, a score of 1 was given. The data collected is presented in Table 2.

2.4 Analysis
Qualitative analysis of all included studies was conducted using a thematic synthesis method
described in Thomas and Harden (26). This approach was selected having been adopted
previously for reviews concerning healthcare and allowing the research question to be
addressed by developing analytical themes. Furthermore, this method allowed both the
participants and the authors interpretations of views, opinions and attitudes to be captured.
For papers that included both qualitative and quantitative data, only the qualitative
components of the paper were analysed.

Initially studies were read with the main characteristics identified along with potential codes
and themes. Line by line examination allowed coded concepts from one study to be
generated by hand and then recognised as the same concept in another study, despite being
expressed using non-identical words. As further codes were identified, new categories and
themes were created. When no further codes were found, date analysis was considered to
have been completed. Categories of individual concepts were then generated and reworded
to create a higher order of themes consisting of seven categories, that were then grouped
into three themes. This was discussed with all three members of the research team.

Table 1. Characteristics of included papers

7

First
author
(year)
Country

Study aim

Study
design

Bowskill
(2014)
England,
United
Kingdom
(27)

Evaluate the uptake
and perceived usefulness
of a mentoring scheme
for two cohorts of NMP
students to discuss the
integration of
prescribing theory into
practice.
Independent Prescribing

Mixed methods
survey and
semi-structured
interviews of
students and
their mentors

Charrois
(2012)
Alberta,
Canada
(28)

Dawoud
(2011)
England,
United
Kingdom
(29)

Target
Group

Participant
details

Pharmacist
NMP students
Pharmacist
NMP mentors

Type of
analysis

Content
analysis
63 pharmacy NMP
students and 63
pharmacist mentors
invited for
interview

Thematic
analysis

Survey completed
by 41 (65.1%)
students and 36
(57.1%) pharmacist
mentors

Examine specific
experiences of
pharmacists obtaining
prescriber designation
and help inform other
pharmacists considering
applying.
Supplementary
Prescribing

Open-ended
questionnaire
regarding
experiences in
applying to
prescribe

Investigate pharmacist
prescribers’ views and
experiences of the early
stages of supplementary
prescribing
Implementation

Qualitative,
longitudinal
study
consisting of
two semistructed
interviews with
pharmacist
prescribers at 3
& 6 months

Pharmacist
NMPs

14 pharmacists
prescribing in
primary invited to
participate

Results /
Outcomes

Students found mentors
helpful,
but reported difficulty in
focusing on implementing
prescribing

The NMP pharmacy students reported enthusiasm in putting
their skills into practice and to prescribe. However, this
presented challenges which included difficulty in managing
competing demands on time and a perceived lack of support.
There were also academic challenges

Mentors benefited from
sharing / refreshing
academic knowledge

Mentor support was valued, especially, in the early days. This
helped contextualise and implement prescribing into practice.
Being paired with a pharmacist prescriber was ‘valuable’ to
observe successful prescribing and to develop own
‘confidence’

Mentoring scheme may be
better as post NMP support
resource when considering
prescribing practice
Content
analysis

All 14 (100%)
responded

How has this paper addressed
the research question

Unexpected factors were
experienced during the
application process, however
the outcome of obtaining
prescriber designation was
beneficial, professionally,
and with regard to patient
care

Pharmacists described an ambivalent attitude towards
their prescribing training. On the one hand many were
motivated to prescribe in order to improve patient health
and collaborative relationships with other health care
professionals. Conversely, a lack of confidence in
knowledge and the realisation of potential harm to patients
was also discussed
Pharmacists expressed a desire to be at the ‘leading edge’ of
pharmacy practice and to validate some of the
responsibilities that were already being undertaken.
Scepticism and obstruction from other pharmacists was
also reported

Pharmacist
NMPs

45 pharmacist
prescribers invited.
26 (57.8%)
responded and 17
selected
16 pharmacists
subsequently
interviewed of
which 5 worked in

Framework
analysis

Some concern that
supplementary prescribing is
bureaucratic and limits
pharmacists’ freedom.
Seen as a ‘stepping stone’
for independent prescribing,
both models improve patient
care and support
pharmacists’ integration and
job satisfaction

There was much confidence and optimism about prescribing
reported. Pharmacists’ commented on
professional respect with progressive support from
physicians
Some pharmacists supported the framework of the clinical
management plan as an aid to their prescribing
There was increased job satisfaction due to a sense of
achievement and desire to achieve best possible
outcomes, and significant time saving for patients and
doctors
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There was concern with a lack of funding and an
inadequate practice environment, including lack of clinical
space and delays in receiving prescription pads
Bureaucratic/restrictive supplementary prescribing resulted in
unnecessary paperwork - referred to as ‘over documenting’
Pharmacists identified need for more training in physical
assessment skills

primary care and 11
in secondary care

George et al
(2006)
Scotland,
United
Kingdom
(30)

Hoti et al
(2010)
Australia
(31)

Investigate community
pharmacists’ awareness,
views and attitudes
relating to independent
prescribing.
Perceptions of
competence and training
needs for management
of common conditions

Evaluate the views of
Australian pharmacists
on pharmacist
supplementary
prescribing roles
Identify drivers and
barriers to
implementation.

Pre-piloted
posted
questionnaire
to community
pharmacists

Pharmacists
Questionnaire sent
to 500 primary care
pharmacists

Principle
components
analysis

217 (43.4%)
responded

Selfadministered
questionnaires

Pharmacists
Questionnaire sent
to 2592 pharmacists
1049 (40.5%)
responded
873 pharmacists
worked in primary
care

Factor
analysis

Pharmacists perceived
themselves competent in
diagnosing and treating
minor conditions, however
clinical prescriber training
needed prior to pharmacist
registration as a prescriber
Improved consultation skills
and feedback to GP practices
identified as being important

Most pharmacists stated they ‘would be happy’ to become
an independent prescriber and reported perceived
competence and confidence in diagnosing and treating
certain conditions

High proportion of
pharmacists supported a
prescribing role for
pharmacists to expand
services

Pharmacists supported a prescribing role to better use
their skills and ease the workload on general medical
practitioners.

Preference for
supplementary prescribing

Pharmacists disagreed that ‘GPs are unlikely to be in favour’
of independent prescribing by community pharmacists,
suggesting support
Gaining improved consultation skills and ability to
communicate prescribing to GP was regarded as important
More clinical training for selected conditions also
regarded as important before prescribing

This group of pharmacists generally preferred the
supplementary prescribing model over the independent
model, thus conceivably restricting potential of nonmedical prescribing
Inadequate training in disease diagnosis, patient
assessment and monitoring was perceived by pharmacists
Unsuitable prescribing environment such as inadequate
facilities within pharmacies and lack of time to prescribe
There is a risk of litigation
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Hughes et al
(2014)
Alberta,
Canada
(32)

Evaluation of what
prescribing means to
pharmacists in Alberta
and the application of
supplementary
prescribing in Pharmacy
Practice.

Semistructured
telephone
interviews
using closed /
open-ended
questions

Pharmacists
Pharmacist
NMPs

399 pharmacists
contacted

Interpretive
description
approach

38 (9.5%)
participated in
interviews

Prescribing increased
responsibility of
pharmacists, augments their
role and has a wide breadth
of meaning, including
writing and extending
existing prescriptions

Makowsky
et al
(2013)
Alberta,
Canada
(34)

Explore factors that
influence NMPs decision
to prescribe and take
responsibility for this.
Independent Prescribing

To explore the
facilitators and barriers
to the implementation of
pharmacist
supplementary
prescribing practice

Critical
incident
technique and
open questions
interviews
either face-toface or by
telephone.

Pharmacist
NMPs
15 nurse prescribers

Critical
incident
technique

[Nurse NMPs]

SemiPharmacist
structured
NMPs
interviews
utilizing closed
and open-ended
questions over
the telephone.

5 pharmacist
prescribers
all of which
working in primary
care

399 pharmacists
contacted
38 (9.5%)
interviewed for
study
Study authors state
‘majority’ worked
in primary care –
data reports 28
worked in
community or
physician’s office

Professional satisfaction in prescribing to improve patient
care and continue existing therapy
Extension to pharmacist’s role by prescribing viewed
favourably
Risk associated with the increased responsibility when
writing a prescription, including concerns around follow
up and any necessary monitoring of drug therapy

28 worked in
primary care
Maddox et al
(2016)
England,
United
Kingdom
(33)

Pharmacists reported:

Interpretive
description
qualitative
philosophy

Perceptions of competency,
role and risk influenced
decision to prescribe.
Referral to a doctor was
identified as alternatives
Training and support to
overcome these would
enable professional
development and increase
competence

This study assessed actual NMP by pharmacists
Comments included:
Working to guidelines facilitates acting within clear and
established boundaries
Pharmacists able to discuss prescribing with GP if doubts
arise. Also, valuable additional support from other
pharmacists contributed to increased competence

Pharmacists’ adoption of
prescribing was dependent
on innovation. Pharmacists
who have adopted, view
their prescribing as
legitimisation of previous
practice and advantageous to
daily tasks. Doctor
relationships impacted their
prescribing behaviour

The reported facilitators and barriers are:

There was a perceived risk of making errors and caution
to ensure individual pharmacist wouldn’t take
responsibility for prescribing that exceeds competency
Opportunities to expand prescribing practice restricted by
lack of training courses and material
Some perception (from non-prescribing colleagues) that
pharmacist NMP’s role is to provide a prescription even if
patient not examined or outside competency or scope of
practice

Prescribing had increased happiness, professional
satisfaction and image of pharmacists
Legitimization of previous practice such as switching
drugs due to shortage, or adapting dose
Support from wider healthcare team due to convenience
for physician and patient
No reimbursement for pharmacist’s prescribing services
Time demands, perception that prescribing would lead to
less time working directly with patients and add to
workload due to documentation requirements and
communication with physician
Risk or liability associated with prescribing reduced
prescribing frequency, increased documentation and
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avoidance of ‘high risk’ medications that would not be
prescribed
Reluctance to prescribe if physician not supportive

McCann et
al
(2011)
Northern
Ireland
United
Kingdom
(35)

Capture information on
pharmacist prescribing
in Northern Ireland.
Independent Prescribing

Posted
structured selfadministered
questionnaire

Pharmacist
NMPs

Descriptive
analyses
105 pharmacists
invited. 100
confirmed
eligibility
76 (76%) responded
33 pharmacists
worked in primary
care

McIntosh et
al
(2011)
Scotland
United
Kingdom
(36)

Investigate newly
registered pharmacist’s
awareness of
independent prescribing
and views on potential
role as a prescriber

Posted
questionnaire

Pharmacists

Not described
1658 pharmacists
invited
418 (25.2%)
responded
None currently
prescribing in any
setting

McIntosh et
al
(2015)
Scotland
United
Kingdom
(37)

Explore the views and
reflections on pharmacist
prescribing of UK preregistration pharmacy
graduates
Supplementary and
Independent
Prescribing

Qualitative
semi-structured
telephone
interviews

Pharmacy
Pre-registration
graduates

Not described
118 pharmacy
graduates invited
12 (10.2%) newly
registered
pharmacists
interviewed

Benefits for patient care and
perception of the pharmacist.
Barriers include reluctance
to prescribe without a
diagnosis, lack of funding
and GP awareness.
Pharmacy prescribing has
yet to be routine and further
research is needed to provide
in-depth understanding and
examine patients’
experiences

Key points:
Most pharmacists identified that prescribing reduced
time-delay for patients and increased compliance,
monitoring and safety
Prescribing increased job satisfaction, autonomy and
better utilized pharmacists’ clinical skills
Professional respect with prescribing elevating status of
the pharmacist

Pharmacists report an
interest in prescribing
training, to improve patient
care and professional
standing. Issues around
clinical examination, patient
monitoring and medico-legal
aspects are reported

Broad recognition of potential NMP role amongst newly
registered pharmacists, and almost all expressed an interest
in training as an independent prescriber. This would
enhance patient care and improve professional standing

Innovators in pharmacy
practice, pharmacists wanted
to train as prescribers,
acknowledging need for
initial development
Lack of organisational
strategy, self-confidence and
additional workload seen as
barriers
Value of interprofessional
relationships highlighted

Most pharmacists hoped to train as prescribers, citing
professional development and job satisfaction as key
motivators

Issues with the prescribing environment such as inability
to generate pharmacist prescriptions, need for shared
patient records and onerous paperwork
Inadequate funding and resources to support prescribing
Some GP opposition and lack of awareness of NMP’s role
Cautious attitude of pharmacists

Awareness of need to develop further clinical skills such
as examination, patient monitoring and medico-legal
aspects. Respondents expressed caution towards prescribing
role with few fully aware of legislation and scope

There is a need to build up confidence and experience due
to concerns around competence such as lack of diagnostic
skills. Frustration over lack of recognition of
undergraduate prescribing module and concerns around
deficiencies in organisational strategy,
lack of self-confidence and additional workload in
implementing prescribing
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Professional rivalry, dependent on speciality and how
comfortable doctors are to approve of prescribing

Stewart et al
(2009)
Scotland
United
Kingdom
(38)

Explore perspectives
towards pharmacist
supplementary
prescribing

Telephone
interviews

Pharmacist
NMPs
[doctor &
patient views
excluded]

18 pharmacists
invited for
interview

Qualitative
Case-study
analyses

9 (50%) responded

Benefits of pharmacist
prescribing for patients and
wider health care. Potential
lack of funding, inadequate
support networks and
continuing professional
development were identified
as potential barriers

8 worked in
primary care

Motivating factors included opportunity to improve
patient care and complement the functions of other
healthcare team members which lead to enhanced job
satisfaction
Prescribing seen as natural extension to advisory role and
almost legalising current practice
Patients reflected positively on treatment, with quicker
access, better care and reduced doctor waiting times
despite some initial apprehension
Greater integration into healthcare team and improved
autonomy
Funding seen as a challenge with different arrangements
depending on practice setting
Lack of formal support network
Lack of appropriate continuing professional development
Concern about the competence of pharmacists

Tully et al
(2007)
England
United
Kingdom
(39)

Investigate the views
and experiences of
pharmacists in England
before and after they
registered as
supplementary
prescribers

Interviews

Pharmacist
NMP students
Pharmacist
NMPs

8 pharmacists
recruited from
training courses
All interviewed
during training and
again after
completion
1 pharmacist
working in primary
care

Qualitative
Interviews
With
Thematic
analyses

Prescribing legitimises any
‘informal’ practice with
legality and accountability
Procedural delays, and desire
to maintain non-prescribing
clinical services impacted
negatively

Facilitators and barriers are identified, including:
Job satisfaction due to increased respect from the
multidisciplinary team, and a natural and important step
for the pharmacy profession
Validating responsibilities from previous ‘informal’
prescribing
Bureaucratic/restrictive supplementary prescribing seen as
‘time consuming’ and ‘unwieldy’ due to need for clinical
management plans
Considerable time obligation for prescribing course with
pharmacists describing personal sacrifice and ‘crippling’ time
commitment
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Weiss et al
(2009)
England
United
Kingdom
(40)

Investigates potential
threat to medical
dominance posed by
pharmacist independent
prescribers in the UK.
Explores the role of
prescribing as indicator
of professional power

Semistructured
interviews and
case studies at
selected
prescribing
sites

Pharmacist
NMPs

96 pharmacists
contacted
38 (39%) agreed to
take part in research
Authors selected 23
pharmacists for
interview
13 pharmacists
worked in primary
care

Qualitative
Interviews
Case studies

Pharmacist ‘legitimacy’
enhanced by prescribing
role. Personal limitations
with regard to range of clinic
areas or processes
Medical prescribing has
retained high status, often by
‘overseer’ role for all
prescribing and controlling
knowledge base relevant for
prescribing practice.

This study evaluates how pharmacist NMP fits into the
established norm where prescribing is conducted
exclusively by medical doctors
It highlights professional self-worth and associated status
for pharmacists, identifies that some pharmacists felt their
singular expertise on medicines would improve safety and
access of medicines for patients
It is reported that there is a cautious attitude with some
pharmacists seeing themselves as subordinates within a
medically dominated hierarchy. Additionally
self-limitation and constraint on prescribing due to
competence, especially with clinical examinations and initial
diagnostic decisions
Discussion that there is a perception that pharmacists won’t
want to clinically examine patients and there is unease from
doctors with pharmacist NMP
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Table 2. Assessment of included studies
Primary
Author
(year)

Clear Statement
of aims?

Appropriate
qualitative
methodology?

Research design
appropriate
for aims?

Recruitment
strategy
appropriate for
aims?

Data collected
In a way that
addresses
research question?

Relationship
Between researcher
and participants
Considered

Ethical Issues Sufficiently
Considered? rigorous
Data analysis?

Clear statement Is research
Of findings?
valuable?

Overall
Score

Bowskill
(2006)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Partially
1

19

Charrois
(2012)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Partially
1

Partially
1

Yes
2

Yes
2

18

Dawoud
(2011)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

20

George
(2006)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

20

Hoti
(2010)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

20

Hughes
(2014)

Yes
2

Yes
2

Yes
2

Partially
1

Yes
2

Yes
2

Yes
2

Yes
2

Partially
1

Partially
1

17

Maddox
(2016)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Partially
1

19

Makowsky Yes
(2013)
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Partially
1

Partially
1

18

McCann
(2011)

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

Yes
2

20

McIntosh
(2011)
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3 RESULTS
The database search identified 2696 studies. Following the exclusion of 1483 duplicates and
1128 from review of the title and abstract, 85 full text studies were reviewed. After final
exclusions, 14 studies met the inclusion criteria and were included in the analysis. (Figure 1)

Records identified through
database searching
(n = 2685)

Additional records identified
through other sources
(n = 11)

Records after duplicates removed
(n = 1213)

Records screened
(n = 1213)

Records excluded
(n = 1128)
Not primary care
Other non-medical
prescribers

Other non-medical
Full-text articles assessed
for eligibility
(n = 85)

Full-text articles excluded
(n = 71)
Not addressing research
question
Report/literature review
Conference abstract

Studies included in
thematic synthesis
(n = 14)

Figure 1. PRISMA flow diagram

All studies used qualitative methods, although several included a mixed methodology with
quantitative data being collected and analysed concurrently. The individual study
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characteristics are presented in Table 1. The majority of studies were found to be of good
quality with a score of 17/20 or higher (Table 2). Considering the limited number of available
studies and the possibility of useful findings in lesser quality papers, the paper judged to be
of moderate quality (14/20) was also included. Identified deficiencies in some papers
included insufficient description of the methods of analysis and an absence of appropriate
evidence of reflexivity, which did not permit informed judgement of potential biases and
credibility of findings.

Thematic analysis identified two themes, (1) Practice Environment and (2) Pharmacist’s Role
(figure 2).

Education and training

Practice Environment

Implementation of prescribing
Professional rivalry

Pharmacist Independent
Prescribing in
Primary care

Professionalism and benefits

Pharmacist’s Role

Caution and risk

Figure 2: Themes and their associated sub-themes
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These themes and sub-themes are presented with illustrative quotes from the study
author(s). Citations from individual pharmacist participants have quotation marks and are
printed in italics.

Practice Environment
Most pharmacists undertook a prescribing qualification alongside existing work in primary
care. After qualification, pharmacists found prescribing required greater assessment of the
patient and more detailed documentation than dispensing. Numerous factors, largely
beyond the control of individual pharmacists facilitated or constrained prescribing. These
factors made up the practice environment where prescribing occurs. They included issues
such as funding, time, support and reciprocal involvement with doctors. A lack of support,
or mentoring, was also reported by pharmacists.

Education and training

Pharmacists reported challenges when returning to study to undertake a qualification in
prescribing. Study was often considered arduous and was usually completed alongside
existing duties, with pharmacists finding it difficult to balance work, study and leisure time.
Their concerns about completing the course and managing competing demands on their time
influenced their uptake [of the prescribing qualification]. (27)

All described considerable personal sacrifice, both emotionally and in the ‘crippling’ time
commitment that they gave to the course. (39)

In addition, the provision of training during the prescribing course and subsequent
availability of further training was frequently referred to as unsatisfactory and lacking in
areas such as diagnosis and consultation skills. In some cases, this was thought to hinder the
ability to prescribe.
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Respondents wanted further education and training in relation to diagnosis of the conditions studied
and drugs used for treating those conditions. Gaining communication and consultation skills were also
regarded to be important. (30)

Inadequate training in patient assessment, diagnosis and monitoring were the strongest barriers to
expanded pharmacist prescribing. (31)

Two pharmacist non-medical prescribers felt that opportunities to expand their prescribing practice
were restricted by the lack of training courses and material targeted at the appropriate level for
pharmacist prescribers. (33)

Implementation of prescribing

Many pharmacists in the studies reported working in a community pharmacy setting rather
than in other primary care settings, such as doctor-led general practice. Difficulties in
making provision for prescribing in community pharmacy, however, hindered and frustrated
pharmacists. They reported difficulties in finding time to prescribe amongst their other
duties such as supervising dispensing of medication, and difficulties in balancing their overall
workload. Many pharmacists described their frustration at not being able to use their
prescribing qualification.

“I have seen no evidence that supplementary or independent prescribing will be implemented in
community pharmacy. I believe I will never use my qualification and that it was ‘mis-sold’ to me.” (35)

When prescribing had become a reality, they would have to lose some of the traditional roles of
pharmacists to gain the time to act as prescribers. (39)

One pharmacist did not obtain [a prescribing qualification] as she felt she would have less time for
working with patients. (34)

For other pharmacists who used their qualification and prescribed, their ability was often
restricted by a lack of resources, planning and strategic vision from both professional and
leadership bodies, such as the Royal Pharmaceutical Society (RPS) and the NHS in the UK.
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These restrictions were reported as, an inability to access medical records, an absence of
funding, unavailability of resources such as prescription pads and a lack of time to prescribe.

“Funding and access to clinical notes are the main barriers. With an increasing workload in my
dispensary … it does not pay me.” (35)

“I feel that pharmacy independent prescribing can only take place in a primary care setting, within GP
practices. This is because we [community pharmacists] have no access to patient history and notes
otherwise. This makes prescribing from elsewhere more difficult and possibly less effective.” (35)

When asked about resources needed to prescribe, pharmacists most commonly mentioned time and
staffing, access to lab values through the provincial electronic health record. (34)

In contrast, some pharmacists declared that prescribing was a natural extension to their
practice and legitimised what they had been doing previously.

“Before we had prescribing, we did continuity as well. We just provided the medication and got the OK
from the doctor the next day.” (34)

“Within the medical practice we are almost doing a prescribing role anyway, going through the
motions almost, so this was just a natural step to do the qualification.” (38)

Many pharmacists in primary care felt support abruptly ended after training had been
completed, which led to feelings of isolation.
One key issue was that most pharmacists felt a lack of any formal support networks and often relied
informally on other trained colleagues for advice (38)

Professional rivalry

Some studies documented that pharmacist prescribing had led to professional rivalry,
chiefly from doctors, imbued in traditional roles and hierarchies. A negative attitude from
doctors and other pharmacists often discouraged pharmacists from prescribing.
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“I feel that GPs are not ready to hand over any of their prescribing yet to pharmacists. Many GPs feel
that the idea of pharmacist prescribing is very contentious and feel there is a conflict of interest
between pharmacist prescribing and dispensing.” (35)

“I know that doctors are very worried about their loss of power, if you like, letting go of prescribing is
quite hard for doctors.” (40)

One pharmacist relayed a story where she “had pharmacists’ phone her to say it’s not fair that she is
doing this prescribing”. She also had pharmacists refuse to accept prescriptions from her. (28)

Contrary to this some pharmacists, especially those from the United Kingdom, reported doctors who
supported them to use their prescribing skills.

Overall pharmacists felt their doctors would support them if they intended to extend their role to
independent prescribing. (38)

“I feel that they [doctors] treat us more like equals now.” (40)

Pharmacist’s role

Pharmacists identified benefits from non-medical prescribing in primary care. A natural fear
and hesitation in taking greater responsibility for the care of patients was also reported,
with pharmacists prescribing in line with their competency and experience, which was often
lacking in the early stages post qualification.

Professionalism and benefits

Pharmacists reported that prescribing was beneficial to patients, doctors and the wider
healthcare community. Evidence that pharmacists are motivated to prescribe is reported
throughout the included studies. Researchers identified enhanced job satisfaction,
professionalism and an impetus to prescribe. Pharmacists thought prescribing provided
better access to care for patients.
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Several factors influenced their decision to apply to [prescribe]. These included being at the leading
edge of pharmacy practice and change. (28)

Prescribing had increased their sense of professionalism, the image of the professional healthcare
provider and their own job satisfaction and happiness. (34)

Pharmacists noted benefits of their enhanced job satisfaction, responsibility and autonomy. (38)

Most pharmacists agreed or strongly agreed that pharmacist prescribing reduced the time-delay for
patients between dose adjustments, increased continuity of care, increased patient
compliance/adherence, increased monitoring of patient’s drug therapy and improved patient safety.
(35)

Caution and risk

Pharmacists reported a cautious approach when prescribing due to the fear of making an
error. They expressed concern that patient care could be negatively impacted if their
assessment and clinical decisions were inadequate.
Pharmacists related concerns over the risk or liability associated with prescribing. Overall, most
pharmacists believed that [prescribing] had increased risk. (34)

One pharmacist noted that realising she could actually harm a patient with her decisions was a hard
concept for her to process. (28)

Most [non-medical prescribers] adopted a cautious approach to taking responsibility for issuing a
prescription,” If I am in any whatsoever doubt then I just buzz through to the GP.” (33)

4 DISCUSSION
This is the first systematic review looking solely at primary care pharmacist’s views, opinions
and attitudes towards non-medical prescribing. The included studies originated from three
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countries – the UK, Canada and Australia. Data was synthesised from a wide range of
primary qualitative research literature and identified two themes, each containing subthemes. These two themes were practice environment and pharmacist’s role.

Requirements for pharmacists to practice as a non-medical prescriber differ depending on
the country concerned. In order to provide context in examining any differences in the
qualitative data from pharmacists in different jurisdictions, these contrasting requirements
are briefly discussed. To qualify as a prescriber in Great Britain, pharmacists must complete
a GPhC accredited programme. These prescribing programmes are part time, typically run
over a period of 6-9 months and are often delivered through a combination of face-to-face
teaching sessions and self-directed study. Concurrent to this, pharmacists must complete at
least 12 days of learning in a practice environment whilst being mentored by a medical
practitioner (41). In Canada, pharmacists can apply to prescribe in nearly every province in
the country (42). In the province of Alberta, for example, pharmacists on the clinical register
must complete an orientation programme delivered by the Alberta College of Pharmacists
and then apply for additional prescribing rights by completing a detailed application that is
assessed by peers. This application must meet criteria which includes, at least one year fulltime experience in direct patient care, strong collaborative relationships with other health
professionals and support in practice, such as access to information, communication and
documentation (43). In Australia, prescribing rights for pharmacists have yet to be
implemented (44). Currently community pharmacists can supply ‘Pharmacist Only
Medicines’, and in recent years, a range of prescription medicines have been down
scheduled to this category, including medicines for emergency contraception,
chloramphenicol eye drops and some proton pump inhibitors (45). The results in this review
reflect the qualitative data derived from all 14 of the included studies. Each sub-theme in
this review was identified from more than one study, and all included data from different
geographical locations. This demonstrates that pharmacists perceived similar barriers and
facilitators to non-medical prescribing irrespective of the country that they and the study
authors were familiar with. The findings of this study have implications internationally,
particularly in countries in the infancy of setting up pharmacist NMP.
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In the practice environment theme, education and training were cited frequently with many
pharmacists reporting deficiencies here. Inadequate training was often reported to continue
after qualification, and this was reported in the studies as a disincentive to prescribing.
Although prescribing courses and requirements fulfilled respective national standards, a lack
of specific content may have led many pharmacists to feel underprepared for their
prescribing role. A UK study offered suggestions as to what should be covered in training
and although some 34 distinct issues were raised, those most frequently identified were
physical examination, consultation and clinical skills (46). These were cited in this review as
areas which pharmacists needed better training on. A recommendation from this systematic
review is therefore that there is a need for the regulatory authorities responsible for
designating pharmacists as prescribers to review and enhance training requirements in
patient examination, consultation and diagnostic skills. In Canada, this could include a
formal structured education programme, and in the UK, a greater time allocation in a
supervised patient facing setting for pharmacists to experience and learn the clinical skills
relevant to prescribing. In Alberta, Canada, it has been suggested that the lack of significant
advancement in the pharmacy profession is related to pharmacists’ lack of confidence in
their ability to step outside more traditional roles and responsibilities and promote their skill
set (22) and this is where better education and training would help.

Access to patient medical records was often mentioned as critical in enabling prescribing by
pharmacists. Guidelines from the Ontario college of pharmacists in Canada state that it is
the pharmacist who is accountable for the personal health information collected and
retained during prescribing (47). Noteworthy in the “Five Year Forward View” (48),
published by the NHS, is the statement that all health professionals who prescribe should be
required to keep records of a patient’s care, with details of any prescription and
consultation entered onto a shared patient record. In 2018 the RPS published guidelines for
pharmacist prescribing (49). These included, that in the interest of delivering high quality,
safe and effective patient care, all pharmacists should have appropriate access to, and be
able to input into, the patient health record. These numerous recommendations concerning
health records for patients, appear to be incompatible with the experiences reported by
many pharmacists in this systematic review. Patients’ medical records are frequently
located in general practice and are generally inaccessible. Clinical record keeping is an
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integral component in good professional practice and the delivery of quality healthcare (50).
Access and keeping clinical records enables coordination and continuity of care by the
multidisciplinary team (which includes pharmacists) and reduces medico-legal risks and
issues to patient care (50). Therefore, better access to records should be given to
pharmacists who prescribe in primary care along with read/write access to patient medical
records.

A UK study from 2012, examined non-medical prescribing by nearly one thousand nurses
and pharmacists across a large geographic area and identified pharmacists working in
primary care as prescribing least of all the included health care professionals (3). This was
due to multiple factors, including difficulty in accessing and using patient records, less
support from doctors and working in a role which didn’t often require prescribing activity.
For example, a recent study in Wales, UK, highlighted that although non-medical prescribing
has been implemented across the whole of Wales; its uptake has been inconsistent, and it
has not been considered across all services, particularly those in primary care (21). A
Canadian study came to a similar conclusion, noting that delays in access to prescription
pads or electronic prescribing were a fundamental issue that prevented prescribing in
primary care (51). It could be argued that the reported lack of prescribing activity is
wasteful in terms of the time and expenses incurred for training. Furthermore, the
combination of logistical difficulties and training inadequacy have resulted in a failure to
fully deliver the predicted improvement to patient care that non-medical prescribing in
primary care was expected to achieve. Evidence from this review demonstrates that
successful implementation of non-medical pharmacist prescribing requires a more
coordinated approach beyond that which is immediately achievable by the pharmacy
profession alone. A collaborative approach from other stakeholders is needed to overcome
the barriers in the practice environment.

Pharmacist’s role is the second theme in this review. Caution, due to fear of making errors
when prescribing, was reported by many pharmacists. Concern of litigation, which was also
identified in this review, infers that some pharmacists working in primary care believe that
prescribing is inherently a higher risk activity than their established dispensing role.
Medication supply, however, is already a high-risk process and can lead to both preventable
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and nonpreventable medical errors (52). One study made clear that the adoption of nonmedical prescribing by pharmacists raises a number of questions about what it means to be
a professional where boundaries are changing (53). Prescribing is a task that generates
uncertainty and requires professional judgement, it is a staged process rather than a single
event (54). Prescribing comprises information gathering, clinical decision making,
communication of prescribing decision and monitoring and review of therapy. Any step in
this prescribing process can generate errors (55). A study suggested pharmacists like to
work in a way that is methodical, precise and organised (56) and this may be contrary to the
skills required when prescribing as this generates more uncertainty and requires more
steps. Despite some recognition of secondary roles in dealing with minor ailments and
providing advice (57), pharmacists are defined principally as suppliers of medicines and not
prescribers. This is not to suggest that pharmacists are incapable of changing their
behaviours, rather that they are more comfortable performing tasks that they feel they
have previously mastered (58).
Primary care pharmacy remains dominated by community pharmacy, this sector is both a
business and a profession. Many pharmacists in this review report absent or insufficient
funding in order to prescribe. It is proposed that prescribing must be adequately
remunerated for it to become more widely established in primary care.

Some pharmacists in this review reported satisfaction and enthusiasm to prescribe. This is
identified under the sub-theme of professionalism and benefits. This work fulfilment,
combined with research that confirms that the health outcomes and quality of care from
non-medical prescribing is at least equivalent to that offered by doctors (59,60) explains
why some pharmacists report prescribing frequently. It is assumed that these pharmacists
achieve positive outcomes fulfilling many of the aims of non-medical prescribing, including
supporting other healthcare professionals, improving patient care, and making better use of
pharmacists’ skills. Reasons for this success included that for some pharmacists lack of
confidence somewhat abated after prescribing began (28), some pharmacists were more
suitable for this advanced role and were in a position to use their prescribing qualification
promptly (29), and other pharmacists felt more integrated into the healthcare team,
working closely with doctors and nurses, often working in a GP practice (38).
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Since thematic synthesis was completed for this paper, a systematic review and thematic
synthesis was published in 2018, looking at the facilitators and barriers to non-medical
prescribing. (61). The nursing profession dominated the studies included in this review,
however data from pharmacist NMPs was included in the analysis. The paper identified
three themes: non-medical prescriber, human factors, and organisational aspects. These are
similar themes to those identified in this systematic review.

5 CONCLUSIONS
Primary care and community pharmacy, in particular, is not an easy arena for non-medical
prescribing. There are significant barriers, with escalating pharmacist workload and
difficulties in fully implementing prescribing. Additionally, there can be uncertainty from
pharmacists who primarily undertake dispensing and may be wary of expanding into a
prescribing role. However, with an increase in demand from patients, and continued
pressures on health services throughout the world, non-medical prescribing has the
potential to expand. For pharmacists in primary care to fully capitalise and become part of
this, better training and the removal of obstacles in the practice environment are required.
This would allow the reported satisfaction and enhanced status associated with prescribing
to motivate more primary care pharmacists to become prescribers and support the wider
healthcare community to improve patient outcomes.
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No
1
2

3

4

5

6

7

8

9

10

11

Item
Aim
Synthesis
methodology

Guide and description
State the research question the synthesis addresses.
Identify the synthesis methodology or theoretical
framework which underpins the synthesis, and describe
the rationale for choice of methodology (e.g. metaethnography, thematic synthesis, critical interpretive
synthesis, grounded theory synthesis, realist synthesis,
meta-aggregation, meta-study, framework synthesis).
Approach to
Indicate whether the search was pre-planned
searching
(comprehensive search strategies to seek all available
studies) or iterative (to seek all available concepts until
they theoretical saturation is achieved).
Inclusion
Specify the inclusion/exclusion criteria (e.g. in terms of
criteria
population, language, year limits, type of publication,
study type).
Data sources
Describe the information sources used (e.g. electronic
databases (MEDLINE, EMBASE, CINAHL, psycINFO, Econlit),
grey literature databases (digital thesis, policy reports),
relevant organisational websites, experts, information
specialists, generic web searches (Google Scholar) hand
searching, reference lists) and when the searches
conducted; provide the rationale for using the data
sources.
Electronic
Describe the literature search (e.g. provide electronic
Search
search strategies with population terms, clinical or health
strategy
topic terms, experiential or social phenomena related
terms, filters for qualitative research, and search limits).
Study
Describe the process of study screening and sifting (e.g.
screening
title, abstract and full text review, number of independent
methods
reviewers who screened studies).
Study
Present the characteristics of the included studies (e.g.
characteristics year of publication, country, population, number of
participants, data collection, methodology, analysis,
research questions).
Study
Identify the number of studies screened and provide
selection
reasons for study exclusion (e.g. for comprehensive
searching, provide numbers of studies screened and
reasons for exclusion indicated in a figure/flowchart; for
iterative searching describe reasons for study exclusion and
inclusion based on modifications t the research question
and/or contribution to theory development).
Rationale for
Describe the rationale and approach used to appraise the
appraisal
included studies or selected findings (e.g. assessment of
conduct (validity and robustness), assessment of reporting
(transparency), assessment of content and utility of the
findings).
Appraisal
State the tools, frameworks and criteria used to appraise
items
the studies or selected findings (e.g. Existing tools: CASP,
QARI, COREQ, Mays and Pope [25]; reviewer developed

Page no.
5
7

5

6

5

5

5

Table 1

15

Table 2

6,7
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12

Appraisal
process

13

Appraisal
results

14

Data
extraction

15
16

Software
Number of
reviewers
Coding

17
18

Study
comparison

19

Derivation of
themes
Quotations

20

21

Synthesis
output

tools; describe the domains assessed: research team, study
design, data analysis and interpretations, reporting).
Indicate whether the appraisal was conducted
independently by more than one reviewer and if
consensus was required.
Present results of the quality assessment and indicate
which articles, if any, were weighted/excluded based on
the assessment and give the rationale.
Indicate which sections of the primary studies were
analysed and how were the data extracted from the
primary studies? (e.g. all text under the headings “results
/conclusions” were extracted electronically and entered
into a computer software)..
State the computer software used, if any.
Identify who was involved in coding and analysis
Describe the process for coding of data (e.g. line by line
coding to search for concepts).
Describe how were comparisons made within and across
studies (e.g. subsequent studies were coded into preexisting concepts, and new concepts were created when
deemed necessary).
Explain whether the process of deriving the themes or
constructs was inductive or deductive.
Provide quotations from the primary studies to illustrate
themes/constructs, and identify whether the quotations
were participant quotations of the author’s interpretation.
Present rich, compelling and useful results that go beyond
a summary of the primary studies (e.g. new interpretation,
models of evidence, conceptual models, analytical
framework, development of a new theory or construct).

5

Table 2

7

7
7
7
7

7
17-21

17-21
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PRISMA 2009 Checklist
# Checklist item

Reported
on page #

1

Identify the report as a systematic review, meta-analysis, or both.

1

2

Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants,
and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings.

1-2

Rationale

3

Describe the rationale for the review in the context of what is already known.

3-4

Objectives

4

Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes,
and study design (PICOS).

5-7

Protocol and registration

5

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration
information including registration number.

7

Eligibility criteria

6

Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language,
publication status) used as criteria for eligibility, giving rationale.

6

Information sources

7

Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies)
in the search and date last searched.

5

Search

8

Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated.

6

Study selection

9

State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the
meta-analysis).

6

Data collection process

10

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining
and confirming data from investigators.

6-7

Data items

11

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications
made.

26

Risk of bias in individual studies

12

Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the
study or outcome level), and how this information is to be used in any data synthesis.

Table 2

Summary measures

13

State the principal summary measures (e.g., risk ratio, difference in means).

15-16

Section/topic
TITLE
Title

ABSTRACT
Structured summary

INTRODUCTION

METHODS

PRISMA 2009 Checklist
Synthesis of results

Section/topic

14

Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I 2) for
each meta-analysis.

# Checklist item

15-16

Reported
on page #

Risk of bias across studies

15

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within
studies).

Table 2

Additional analyses

16

Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were
pre-specified.

n/a

Study selection

17

Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage,
ideally with a flow diagram.

6, 15

Study characteristics

18

For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the
citations.

Table 1
Table 2

Risk of bias within studies

19

Present data on risk of bias of each study and, if available, any outcome level assessment.

16

Results of individual studies

20

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b)
effect estimates and confidence intervals, ideally with a forest plot.

n/a

Synthesis of results

21

Present results of each meta-analysis done, including confidence intervals and measures of consistency.

Table 1
Table 2

Risk of bias across studies

22

Present results of any assessment of risk of bias across studies.

6

Additional analysis

23

Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]).

n/a

Summary of evidence

24

Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups
(e.g., healthcare providers, users, and policy makers).

21-25

Limitations

25

Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified
research, reporting bias).

21-22

Conclusions

26

Provide a general interpretation of the results in the context of other evidence, and implications for future research.

25

27

Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the
systematic review.

26

RESULTS

DISCUSSION

FUNDING
Funding

PRISMA 2009 Checklist

