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ABSTRACT
Background: In 2008, we conducted a systematic review on the effects of nurse
prescribing using studies with a comparative design. In view of the growing
number of countries that are introducing nurse prescribing and the fact that
several studies into nurse prescribing have been conducted recently, there is a
need for an updated review to reassess the available information on the effects
of nurse prescribing when compared to physician prescribing. Objective: To
identify, appraise and synthesise the evidence on the effects of nurse prescribing
when compared to physician prescribing on the quantity and types of medication
prescribed and on patient outcomes. Design: A systematic review. Data sources:
In addition to the previous review, which covered the literature up to 2005, 11
literature databases and four websites were searched for relevant studies from
January 2006 up to January 2012 without limitations as to language or country.
Moreover, full-text copies of all studies included in the previous review were
reviewed. Review methods: A three-stage inclusion process, consisting of an
initial sifting, checking full-text papers for inclusion criteria and methodological
assessment, was performed independently by two reviewers. Data on effects
were synthesised using narrative and tabular methods. Results: Thirty-five
studies met the inclusion criteria. All but five studies had a high risk of bias.
Nurses prescribe in comparable ways to physicians. They prescribe for equal
numbers of patients and prescribe comparable types and doses of medicines.
Studies comparing the total amount of medication prescribed by nurses and
doctors show mixed results. There appear to be few differences between nurses
and physicians in patient health outcomes: clinical parameters were the same or
better for treatment by nurses, perceived quality of care was similar or better and
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patients treated by nurses were just as satisfied or more satisfied. Conclusions:
The effects of nurse prescribing on medication and patient outcomes seem
positive when compared to physician prescribing. However, conclusions must
remain tentative due to methodological weaknesses in this body of research.
More randomised controlled designs in the field of nurse prescribing are
required for definitive conclusions about the effects of nurse prescribing.

What is already known about this topic?
• Over the last two decades, the number of countries in which nurses are legally
permitted to prescribe medication has grown considerably.
• In 2008, we conducted a systematic review on the effects of nurse prescribing using
studies with a comparative design to compare the effects of nurse prescribing to
physician prescribing.
• In view of the growing number of countries that are introducing nurse prescribing
and the fact that several studies into nurse prescribing have been conducted recently,
there is a need for an updated review.
What this paper adds
• Our updated systematic review suggests that nurses prescribe for a wide range of
patients and in comparable ways to physicians.
• Patients were generally more or equally satisﬁed with
the care provided by nurses compared to the traditional care provided by physicians.
• Conclusions must remain tentative due to methodolo- gical weaknesses in this body
of research. More randomised controlled designs in the ﬁeld of nurse prescribing are
required for deﬁnitive conclusions about the effects of nurse prescribing.
1. INTRODUCTION

1.1. Background
Nurses can legally prescribe medication in quite a number of countries nowadays,
including Australia, Canada, Finland, Ireland, New Zealand, Norway, South Africa,
Sweden, the Netherlands, the United Kingdom and the United States of America
(Aarts and Koppel, 2009; Ball, 2009; Drennan et al., 2009; Kroezen et al., 2011,
2012; Ministry of Health WaS, 2011; Van Ruth et al., 2008). The extension of
prescribing rights to nurses has been intro- duced for several reasons. It is expected,
among others, that nurse prescribing will contribute to efﬁcient and effective patient
care and will improve the quality and continuity of care (Buchan and Calman, 2004;
Department of Health, 1999, 2002; Dutch House of Representatives, 2011;
Emmerton et al., 2005; Kroezen et al., 2011; Ministry of Health WaS, 2011; Van
Ruth et al., 2008). Moreover, nurse prescribing offers the potential to make better use
of nurses’ professional skills, increase nurses’ autonomy and yield time savings for
medical practitioners and patients (Bradley and Nolan, 2007; Buchan and Calman,
2004; Department of Health, 1999; Kroezen et al., 2011; Raad voor, 2002).
Even though the term ‘nurse prescribing’ sufﬁces as a descriptor, the actual practice
it refers to varies consider- ably, both within countries and internationally (Kroezen
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et al., 2011, 2012; Jones, 2009). Nonetheless, three general models of nurse
prescribing are usually distinguished in the literature, viz. independent prescribing,
supplemen- tary prescribing and prescribing based on patient group directions (see
Box 1). This review will adhere to this general classiﬁcation.
In 2008, the Netherlands Institute for Health Services Research (NIVEL) conducted
a systematic literature review of the effects of nurse prescribing using studies with a
comparative design (Van Ruth et al., 2008). In this review we concluded that overall,
the effects of nurse prescribing appeared to be positive. However, of the 23 studies
that were included in the review, all but two had a high or moderate risk of bias,
based on the EPOC criteria (Cochrane Effective Practice and Organisation of Care
Review Group, 2002). The present systematic review is an update of this earlier
review (Van Ruth et al., 2008). Since our previous review was published, nurse
prescribing has been introduced in two more countries, viz. Finland and the
Netherlands (Ministry of Health WaS, 2011; Pharmaceutisch Weekblad, 2011).

[BOX 1]

Moreover, quite a number of studies and evaluations from other countries have
appeared. Nurse prescribing has been in place by now for a substantial number of
years in some countries, such as Ireland and the UK, increasing the opportunity for
more in-depth research and publications. In view of the growing number of countries
that are introducing nurse prescribing and the fact that several studies into nurse
prescribing have been conducted recently, there is a need for an updated review to
reassess the available information on the effects of nurse prescribing.
While several reviews have been conducted into the legal and/or educational
conditions under which nurse prescribing has been implemented in different
countries (Banning, 2004; Kroezen et al., 2011; Ryan et al., 1999), and other nonsystematic reviews have addressed the advan- tages of nurse prescribing in terms of
access and delivery of care and nurses’ knowledge and skills (An Bord, 2005;
Creedon et al., 2009; Harris et al., 2004), few reviews have examined the effects of
nurse prescribing on medication and patient outcomes. These are important outcome
measures though, ﬁrstly because nurse prescribing is often introduced to improve the
quality of care, of which medication and patient outcomes are important measures. In
the second place they are important because questions have been raised about the
adequacy of nurses’ educa- tional programmes and whether nurses have the competence to prescribe medicines (Avery and Pringle, 2005; Banning, 2004; Crown and
Miller, 2005; Horton, 2002; Nilsson, 1994; Siriwardena, 2006; Wilhelmsson and
Foldevi, 2003).
As said, in 2008 we conducted a systematic review of the effects of nurse prescribing
on medication and patient outcomes using studies with a comparative design. Three
other reviews also studied the effects of nurse prescribing, but these lacked a
comparative design (Bhanbhro et al., 2011; Latter and Courtenay, 2004; O’Connell
et al., 2009; Van Ruth et al., 2008). Latter and Courtenay (2004) found that nurse
prescribing has generally been evaluated positively (Latter and Courte- nay, 2004).
However, their review lacked a systematic approach as well as a comparative design.
O’Connell et al. (2009) reported advantages of nurse prescribing for both patients
and nurse prescribers, but concluded that further research, preferably randomised
controlled trials (RCTs), would be useful to determine the beneﬁts of nurse
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prescribing versus doctor prescribing (O’Connell et al., 2009). Bhanbhro et al. (2011)
conducted a systematic literature review on the contribution of prescribing in primary
care by nurses, indicating that nurse prescribing effectively improves patients’
condition and provides a better level of care. However, many of the studies included
in this review had design weaknesses and limitations, and only two presented
comparative data about general practitioners. Hence, these reviews into the effects of
nurse prescribing all lacked a comparative design to compare the effects of nurse
prescribing to physician prescribing. However, a comparison with the traditional
approach of prescribing by medical professionals is a necessary prerequisite in order
to properly assess the value of nurse prescribing.
1.2. Aim and research questions
The aim of this updated review was to identify, appraise and synthesise the evidence
presented in the literature on the effectiveness of nurse prescribing compared to
physician prescribing. We looked for evidence about the effects of nurse prescribing
on the quantity and types of medication and on patient outcomes. The following
research questions were addressed:
1. What are the effects of nurse prescribing on the quantity and types of medication
being prescribed?
2. What are the effects of nurse prescribing on patient outcomes?
2. METHODS

A more stringent update of the systematic literature review by Van Ruth et al. (Van
Ruth et al., 2008) was conducted, working in accordance with the steps in the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
Statement (Moher et al., 2009) and the Cochrane Handbook for Systematic Reviews
(Higgins and Green, 2011). This update differs from the previous review in that it
does not include qualitative study designs. Furthermore, in contrast to the earlier
review, we do not address the effects of nurse prescribing on physician and nurse
outcomes and characteristics of the health-care system.
2.1. Search strategy
To identify all relevant studies up to January 2012, the following 11 literature
databases and four websites were searched: BioMed Central, CINAHL, Cochrane
Database of Systematic Reviews, Current Controlled Trials, Embase, INVERT
(Dutch nursing literature index), NIVEL catalo- gue, PiCarta (Dutch library system),
PubMed, Science Citation Index and the Virginia Henderson International Nursing
Library, and the website of the UK Department of Health (www.doh.gov.uk), the
website of the World Health Organisation (www.who.org), a website for health
professionals (www.escriber.com) and Google Scholar (www.scholar.google.com).
All databases and websites were searched from January 2006 up to January
2012 without limits as to country or language. The search was highly sensitive. The
following search strategy was used for PubMed: (‘‘Nurse prescribing’’) OR (Nurs*
[tiab] AND Prescri* [tiab]) OR (Nurs* AND prescriptions, drug [MeSH]), and
suitable search strate- gies were developed for the other databases using adaptations
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of the PubMed search. All the detailed search strategies can be found in the
additional ﬁle 1,
‘Search strategies’. The hits from all the searches were entered into Reference
Manager©; duplicates were eliminated in this program and then the inclusion
process was carried out.
2.2. INCLUSION AND EXCLUSION CRITERIA

Our inclusion and exclusion criteria were structured according to the PICO (Patients,
Intervention, Comparison, Outcome) method.
2.2.1. Patients
All patient groups were included. There was no restriction in terms of age.
2.2.2. Intervention
Studies were included that addressed the nurse prescribing of medicines as deﬁned in
one of the three general models of nurse prescribing, i.e. independent prescribing,
supplementary prescribing or prescribing by patient group directions. Studies that
only concerned nurse prescribing based on group protocols for child vaccination or
travel vaccination were excluded, as these severely limit nurses’ prescribing rights.
2.2.3. Comparison
Studies needed to have a comparative design in which nurse prescribing was
compared to physician prescribing in order to be included in the review. Studies
comparing nurse prescribing to prescribing by other non-medical prescribers (e.g.
pharmacists) were excluded.
2.2.4. Outcome
All studies were included that reported on the effects of nurse prescribing on the
quantity and/or types of medica- tion prescribed and/or on patient outcomes. We did
not apply a strict deﬁnition of patient outcome measures. All studies with outcome
measures that said something about the effects of nurse prescribing on patient
outcomes were included (e.g. patients’ clinical parameters, satisfaction with care or
number of patient visits to the prescriber).
2.2.5. Type of study
Only primary research studies with a quantitative design were included. Studies with
a qualitative design and publications that were not primary research studies, i.e.
letters, abstracts, reviews and editorials, were excluded.
A three-stage inclusion process was applied. Initially, a 10% sample of all nonduplicate references found in the literature search was studied independently by two
reviewers (JD and SG), looking at the title and abstract; references were included in
the study if they met the above criteria. It was stipulated beforehand that if there was
substantial agreement between the two reviewers for this 10% sample, the remaining
90% of the sample would be divided between them. In accordance with the
prevailing cut-off points in the literature, a Kappa value between 0.60 and 0.80 was
considered an indication of good/substantial agreement (Landis and Koch, 1977). If
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the title and abstract provided insufﬁcient information to determine relevance, full
paper copies of the articles were ordered and these articles were included in the
second selection round.
In the second stage, both reviewers independently examined all full paper copies of
the articles selected in the ﬁrst stage, in order to determine whether they fulﬁlled the
inclusion criteria. Disagreements were either resolved by discussion or the ﬁnal
decision was made by a third reviewer.
Finally, full-text copies of all 23 studies included in the previous review (Van Ruth et
al., 2008) were checked by both reviewers to see whether they fulﬁlled the stricter
inclusion criteria of this review.
2.3. Quality assessment
The methodological quality of the studies included was assessed independently by
two reviewers (JD and SG) using the quality criteria of the Cochrane Effective
Practice and Organisation of Care (EPOC) Review Group (Cochrane Effective
Practice and Organisation of Care Review Group,
2002). Differences were resolved by consensus. The EPOC quality criteria checklist
includes seven criteria for randomised controlled trials and controlled clinical trials
(CCTs), seven criteria for controlled before-and-after studies (CBAs) and seven
criteria for interrupted time series (ITS). The EPOC criteria used to assess RCTs and
CCTs are: concealment of allocation, follow-up of professionals, follow-up of
patients or episodes of care, blind assessment of primary outcome(s), baseline
measurement, reliable primary outcome measure(s) and protection against
contamination.
We assigned an overall quality rating (high, moderate or low risk of bias) to each
study. A study was judged as having a low risk of bias if it met all seven criteria, a
moderate risk of bias if it met four, ﬁve or six criteria, and a high risk of bias if it met
three criteria or fewer (Cochrane Effective Practice and Organisation of Care Review
Group,
2002). The EPOC criteria were not developed to assess the methodological quality of
study designs other than RCTs, CCTs, CBAs and ITS. Other designs, such as preexperi- mental post-test only designs, were judged as having a high risk of bias, as
these generally have low evidence strength when studying the effects of
interventions.
2.4. Data analysis and synthesis
The ﬁrst two authors (JD and SG) extracted data from the publications included and
entered the data onto digital structured data-extraction forms; the last author (MK)
checked the extracted data. Disagreements were resolved by discussion between the
review authors. Data were extracted about the country, model of nurse prescribing,
prescribers, patients, number of medicines prescribed, types of medicines prescribed
and various patient out- comes. All data extracted from the studies were based on the
results sections and not on the study conclusions. Outcomes were classiﬁed
according to the research questions and grouped together into effects on the
medication prescribed and effects on patient outcomes.
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2.4.1. Pooling
The option of pooling published effect sizes was considered if studies reported
similar outcomes, presented raw data and reported outcomes that were either all
continuous or all dichotomous. Standardised mean differ- ences and a random effects
model were used for continuous outcomes, while relative risks and a random effects
model were used for dichotomous outcomes.
Conﬁdence intervals were set at 95% (Higgins and Green, 2005). The decision to
pool studies was based on their clinical homogeneity, deﬁned as similarity in the care
setting and in the type of illness affecting the patients included in the study.
Furthermore, the results of pooling are only reported if the pooled studies show
acceptable statistical homogeneity. Studies were considered to be statistically
homogenous if the chi-square test value was less than the degrees of freedom, the P
value was above 0.1 and the inconsistency test I2 was less than 50% (Clarke and
Oxman, 2003; Higgins and Green, 2005).
2.4.2. Subgroup analysis
If data permitted, we planned to conduct subgroup analyses for different countries,
nurse prescribers and models of nurse prescribing. However, due to substantial
statistical heterogeneity between studies, this was only possible for countries.
2.4.3. Sensitivity analysis
The intention was to conduct a sensitivity analysis on the basis of study quality.
However, as almost all studies included had a high risk of bias, no sensitivity
analysis was performed.
3. RESULTS

3.1. Search and inclusion results
After duplicates had been removed, the searches in the different databases resulted in
an initial set of 6588 references of potential interest. Initial sifting based on title and
abstract reduced this set to 593 references. As said, a 10% sample of all references
was initially studied independently by two reviewers (JD and SG), looking at the title
and abstract. These reviewers had good/moderate agreement (Cohen’s Kappa =
0.76), and the remaining 90% of the sample was therefore divided between them.
Full- text copies were ordered of the resulting set of 593 studies for the second stage
of the inclusion process; 578 copies were actually obtained.
Two reviewers (JD and SG) independently performed the second selection phase and
14 studies were deemed eligible for inclusion. Additionally, the two reviewers
checked all studies included in the previous review for eligibility in this review and
included 21 of them. Finally, 35 studies were selected for the next stage of the
review, for data-extraction and analysis. Fig. 1 shows the ﬂow diagram of the
inclusion process.
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3.2. Methodological quality of the ﬁnal 35 studies
Only 10 of the 35 studies included were randomised controlled trials (Einhorn and
Trias, 1978; Houweling et al., 2005a,b,c, 2009; Kuethe et al., 2011; Shum et al.,
2000; Spitzer et al., 1974; Tobe et al., 2006; Venning et al., 2000), and one was a
Controlled Clinical Trial (Kinnersley et al., 2000). The methodological quality of
these 11 studies using a randomised or non-randomised controlled design was
assessed using the EPOC criteria for RCTs and CCTs.
Three studies had a low risk of bias (Houweling et al., 2009; Kuethe et al., 2011;
Tobe et al., 2006), two studies had a moderate risk of bias (Houweling et al.,
2005a,c) and the remaining RCTs and the CCT had a high risk of bias (Einhorn and
Trias, 1978; Houweling et al., 2005b; Kinnersley et al., 2000; Shum et al., 2000;
Spitzer et al., 1974; Venning et al., 2000). The remaining 24 studies either had a pretest post-test design without a compar- ison group or a pre-experimental post-test
only design. As these designs generally have low evidence strength when studying
the effects of interventions, they were all rated as having a high risk of bias.
3.3. Characteristics of the ﬁnal 35 studies
3.3.1. Date and geographical focus of studies
The publication years of the selected studies varied from 1974 to 2011. Thirteen of
the 35 studies were conducted in the USA, twelve in the UK, ﬁve in the Netherlands,
two in Canada, two in Norway and one in Colombia.
3.3.2. Nurse prescribing models studied
Twenty-two of the 35 studies involved independent nurse prescribing, two studies
involved supplementary nurse prescribing, ﬁve studies described a mix of
independent and supplementary prescribing, and six studies looked at prescribing
based on group directions.
3.3.3. Care setting
Twenty-three studies were conducted in primary care (Batey and Holland, 1985;
Butler et al., 2001; Cipher et al., 2006; Cox and Jones, 2000; Davis and Drennan,
2007; Einhorn and Trias, 1978; Ferguson et al., 1998; Fletcher et al., 2011; Hansen
and Skjeldestad, 2007; Hooker and Cipher, 2005; Houweling et al., 2005c;
Kinnersley et al., 2000; Ladd, 2005; Pritchard and Kendrick, 2001; Roumie et al.,
2005; Running et al., 2006; Sandø et al., 2010; Shum et al., 2000; Spitzer et al.,
1974; Tobe et al., 2006; Undeland et al., 2010; Venning et al., 2000; Williams et al.,
2009), eleven studies were conducted in secondary care (Hou- weling et al., 2005a,b,
2009; Feldman et al., 2003; Fisher and Vaughan-Cole, 2003; Foreman and Morton,
2011; Gambino et al., 2009; Jacobs, 2005; James, 2004; Jones et al., 2011; Mallett et
al., 1997) and one study was conducted in both primary and secondary care (Kuethe
et al., 2011).
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[FIGURE 1].

3.3.4. Patients of interest in the studies
Some of the studies involved nurse prescribing for several or mixed patient
populations, while others were restricted to nurse prescribing for speciﬁed patient
groups only (e.g. patients with diabetes, mental health patients or patients with acute
minor illnesses). Eleven studies involved nurse prescribing for various groups of
patients (Batey and Holland, 1985; Ferguson et al., 1998; Hooker and Cipher, 2005;
Kinnersley et al., 2000; Kuethe et al., 2011; Roumie et al., 2005; Running et al.,
2006; Shum et al., 2000; Spitzer et al., 1974; Venning et al., 2000; Williams et al.,
2009). Seven studies focused on nurse prescribing for patients with diabetes
(Fletcher et al., 2011; Houweling et al., 2005a,b,c, 2006; James, 2004; Tobe et al.,
2006), four studies studied nurse prescribing for (cardiology) patients with
hypertension (Fletcher et al., 2011; Gambino et al., 2009; Jones et al., 2011; Tobe et
al., 2006), four studies were carried out in the ﬁeld of mental health care (Feldman et
al., 2003; Fisher and Vaughan-Cole, 2003; Foreman and Morton, 2011; Jacobs,
2005), three studies included patients with sore throats or upper respiratory throat
infections (Butler et al., 2001; Cox and Jones, 2000; Ladd, 2005), three studies
involved nurses prescribing birth control pills (Einhorn and Trias, 1978; Hansen and
Skjeldestad, 2007; Sandø et al., 2010), one study included children with moderate
asthma (Kuethe et al., 2011), one study focused on nurse prescribing for the medical
management of constipation (Davis and Drennan, 2007), one study focused on
patients with acute minor illnesses (Pritchard and Kendrick, 2001), one study
included all patient encounters resulting in a diagnosis of (streptococcal) pharyngitis
or sore throat (Undeland et al., 2010), and ﬁnally there was one study in a
radiotherapy and oncology department that involved patients with diagnoses that
included acute radiation toxicity causing proctitis from pelvic radiotherapy and
erythema of the scalp due to cranial irradiation (Mallett et al., 1997).
3.4. Effects on medication prescribed
All results discussed in the following sections were statistically signiﬁcant at P <
0.05 unless otherwise indicated.
[TABLE 1].

3.4.1. Total amount of medication prescribed
Studies comparing the total amount of medication prescribed by nurses and doctors
show mixed results. As most studies found divergent results for different types of
medicines, it is difﬁcult to determine whether nurses prescribe less, more or the same
amount of medication compared to doctors (see Table 1).
Only three of the nine studies reporting on the total amount of medication prescribed
found unambiguous results (Ferguson et al., 1998; Houweling et al., 2009; Sandø et
al., 2010). Ferguson et al. (1998) concluded that the increase in the volume of
prescribing following the introduction of nurse prescribing in the UK was similar to
the national increase in the volume of prescribing for the same period. Sandø et al.
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(2010) found that GPs and nurses prescribed equal numbers of initial prescriptions of
the birth control pill. Houweling et al. (2009) found that nurses prescribed less
cholesterol-lowering medication than medical specialists. Other studies found mixed
results depending on therapy type and/or the type of medication being prescribed.
While Houweling et al. (2005a) found that specialist nurses and medical specialists
prescribed the same amount of glucose and blood pressure lowering medica- tion,
specialised nurses prescribed less cholesterol-low- ering medication (Houweling et
al., 2005b). Fletcher et al. (2011) concluded that there were no signiﬁcant differences between nurses and physicians in the prescription of hypoglycaemic
medication for patients with hypertension and/or diabetes, but patients were less
likely to be prescribed cardiovascular agents if they had a nurse as their primary care
provider. Fisher and Vaughan-Cole (2003) found that psychiatrists and advanced
practice registered nurses (APRNs) prescribed similar overall quantities of
medication except for benzodiazepines, where prescriptions by psychiatrists were
more than double the volume prescribed by APRNs. However, the signiﬁcance of
this ﬁnding remains unclear (Fisher and Vaughan-Cole, 2003).
Running et al. (2006) found conﬂicting results. On the one hand, nurses prescribed
more over-the-counter (OTC) decongestants for patients with bronchitis than
physicians did, but on the other hand, they prescribed fewer bronchodilators
(Running et al., 2006). In 2005, Jacobs also found conﬂicting results, without
reporting signiﬁ- cance levels though (Jacobs, 2005). This study found that nurses
prescribed fewer mood stabilizers, fewer secondary anti-depressants and less newage antipsychotic medica- tion than psychiatrists. However, where split therapy was
concerned, i.e. where patients see a clinician for psy- chotherapy and another
healthcare professional for medication management, the prescription of benzodiazepine anti-anxiety agents was slightly higher for patients who received their
prescriptions from psychiatric nurses (20%) than for patients who received their
prescriptions from psychiatrists (15%). For other types of therapies, prescriptions of
mood stabilisers and secondary anti- depressants by psychiatric nurses were similar
to those by psychiatrists (Jacobs, 2005). Finally, Cipher et al. (2006) found
conﬂicting results in their study as well, but these stemmed from a different source,
namely geographical area. In metropolitan areas, there was no difference in the
average volume of medication prescribed between nurses and physicians. In nonmetropolitan areas however, the average number of prescriptions was greater for
nurses (Cipher et al., 2006).
3.4.2. Number of patients prescribed medication
Eleven out of ﬁfteen studies on the number of patients prescribed medication report
that the number of patients for whom a nurse prescribes medication is similar to the
number of patients for whom a physician prescribes medication. Two studies show
nurses prescribing medica- tion for a higher percentage of patients than physicians do
and one study found nurses prescribing for a lower number of patients (see Table 2).
Most studies found no differences between nurses and doctors regarding the number
of patients who were prescribed medication, including prescriptions for antibiotics,
anti-depressants, inhaled corticosteroids and medication for hypertension (Cipher et
al., 2006; Cox and Jones, 2000; Feldman et al., 2003; Jones et al., 2011; Kinnersley
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et al., 2000; Kuethe et al., 2011; Ladd, 2005; Pritchard and Kendrick, 2001; Shum et
al., 2000; Venning et al., 2000).
[TABLE 2][FIGURE 2].

Two studies conducted in primary care found that nurses prescribed medication for
fewer patients than physicians did (Batey and Holland, 1985; Butler et al., 2001).
However, Batey and Holland (1985) do not report whether this difference is
statistically signiﬁcant. Hooker and Cipher (2005) found no difference in the overall
number of patients receiving prescriptions, but when rural areas alone were taken
into consideration, they found that nurse practitioners prescribed medication for
signiﬁcantly more patients than physicians did. Three studies conducted in primary
care also found that nurses prescribed medication for more patients, but Hansen and
Skjeldestad (2007) do not report signiﬁcance levels (Hansen and Skjeldestad, 2007;
Hooker and Cipher, 2005; Roumie et al., 2005).
The pooling of studies that reported outcomes on the number of patients being
prescribed medication was considered for six studies that all reported raw dichotomous data and were conducted in a primary care setting with various patients.
However, it was decided that pooling these studies was not justiﬁed due to
substantial statistical heterogeneity. But a subgroup analysis based on pooling the
country data was possible: four studies from the UK taken together showed no
difference in the number of patients being prescribed medication by nurses as
compared with GPs (Fig. 2) (Kinnersley et al., 2000; Pritchard and Kendrick, 2001;
Shum et al., 2000; Venning et al., 2000).
[TABLE 3].

3.4.3. Number of medicines prescribed per patient visit
Four studies reported on the number of medicines prescribed per patient visit. Two
studies concluded that the mean number of medicines prescribed per patient visit was
similar for physicians and nurse practitioners (Cipher et al., 2006; Hooker and
Cipher, 2005). Jones et al. (2011) found no difference between nurses and doctors in
the number of medicines prescribed per patient, while another study found that the
average number of medicines used by patients per medicine visit was 1.33 for nurses
and 1.87 for physicians, but the statistical signiﬁcance of this ﬁnding was not
reported (Batey and Holland, 1985).
3.4.4. Type of medication and dose prescribed
There were few overall differences between nurses and doctors in the type and dose
of medication prescribed. Jones et al. (2011) reported no statistically signiﬁcant
differences between nurse and doctor prescribers in the types of items prescribed per
patient. Kuethe et al. (2011) found that the corrected daily dose of inhaled
corticosteroids prescribed for children with asthma was the same for specialised
asthma nurses as for GPs and paediatricians. Running et al. (2006) reported that the
most common pharmacothera- peutic treatments prescribed by nurses and physicians
for patients with musculoskeletal injuries and back pain were non-steroidal anti-

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Gielen, S.C., Dekker, J., Francke, A.L., Mistiaen, P., Kroezen, M. The effects of nurse
prescribing: a systematic review. International Journal of Nursing Studies: 2014, 51(7), 10481061

inﬂammatory drugs and muscle relax- ants. Nurses appeared to use more
nonpharmacological interventions in addition, but these differences were not
statistically signiﬁcant (Running et al., 2006). In mental health care, both psychiatric
nurses and psychiatrists primarily prescribed SSRI anti-depressant medicines, but
psychiatrists prescribed more other types of anti-depressant medication as well
(Feldman et al., 2003; Fisher and Vaughan-Cole, 2003). Finally, the study by
Einhorn and Trias (1978) on contraceptives notes that while the number of patients
receiving intrauterine devices (IUDs) on a second visit was similar for nurses and
physicians, nurses were initially more likely to keep clients on conventional methods
such as contraceptive foam and condoms.
Sandø et al. (2010) found a difference in prescribing practices between nurses and
GPs, and noted that GPs were more likely than nurses to prescribe a birth control pill
of the third generation. Davis and Drennan (2007) likewise concluded that
prescribing patterns differed between nurses and GPs, as nearly three-quarters of the
prescriptions by nurses for constipation favoured items from the osmotic class of
laxatives, compared to only 36% of GP prescriptions.
3.5. Effects on patient outcomes
3.5.1. Clinical outcomes
Most of the 13 studies reporting on clinical outcomes found no differences between
nurse prescribing and physician prescribing in this regard (see Table 3). There were
no signiﬁcant differences found between patients receiving prescriptions from a
nurse and those receiving prescriptions from a physician in HbA1c, blood pressure
and creatinine level (Fletcher et al., 2011); in airway responsiveness, asthma control
and number of severe exacerbations (Kuethe et al., 2011); in systolic blood pressure,
urine albumin status and incidence of adverse events (Tobe et al., 2006); in the
number of sore throats that had settled (Cox and Jones, 2000); in the resolution of
symptoms and concerns (Kinnersley et al., 2000); in patients’ rating of their health
status or in terms of clinical improvement after 2 weeks (Shum et al., 2000); in health
status outcome (Venning et al., 2000); in the physical status level, emotional and
social function, and crude death rates (Spitzer et al., 1974); and in pregnancy rates,
method continuation and side effects for contraceptive services (Einhorn and Trias,
1978). Moreover, Houweling et al. conducted several studies in the ﬁeld of diabetes
care and found no signiﬁcant differences in outcomes for HbA1c, blood pressure,
total cholesterol, cholesterol/HDL ratio,
lipid profile, quitting smoking rates, percentage of patients within the target values
for body mass index (BMI) and quality of life and diabetes-related symptoms
(Houweling et al., 2005a,c, 2009).
[TABLE 4].

Some differences, however, were also reported. Cox and Jones (2000) found that
patients’ perception of being back to normal health and the median number of days
for sore throats to settle were more favourable for nurses than GPs. In another study,
patients with hypertension and diabetes receiving prescriptions from nurses had a
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signiﬁcantly larger drop in diastolic blood pressure than patients receiving
prescriptions from physicians (Tobe et al., 2006). Houweling et al. found divergent
results for cholesterol/HDL ratios in diabetes patients: in one study, the
cholesterol/HDL ratio improved more for patients being treated by a medical
specialist (Houweling et al., 2005a), while in another study it improved more for
patients being treated by a nurse specialised in diabetes (Houweling et al., 2009).
3.5.2. Satisfaction with care
Patients were generally more satisﬁed or equally satisﬁed with the care provided by a
nurse compared to traditional care provided by a physician. Only one study found
that patients treated by a nurse were less satisﬁed with the care provided than patients
cared for by a physician (see Table 4).
Seven studies found that patients were more satisﬁed with care received from nurses
than with care received from GPs or physicians (Gambino et al., 2009; Houweling et
al., 2005a,c, 2009; Jones et al., 2011; Shum et al., 2000; Venning et al., 2000).
Moreover, Kinnersley et al. (2000) found that children were more satisﬁed with care
received from nurses, but adult patients did not have a preference. Four other studies
found that patients’ satisfaction with the care received was similar for nurses and
doctors (Cox and Jones, 2000; Foreman and Morton, 2011; Pritchard and Kendrick,
2001; Spitzer et al., 1974). Williams et al. (2009), however, found that patients
served by a nurse practi- tioner reported lower levels of satisfaction than patients
served by a psychiatrist. However, the roles of the two
categories of prescribers in this study were not comparable, so no substantive conclusions can be drawn from these ﬁndings (Williams et
al., 2009).
3.5.3. Quality of care
Two studies concluded that the quality of care provided by nurses was similar to or
better than the quality of care provided by GPs. Spitzer et al. (1974) found no
signiﬁcant differences between nurses and GPs in the quality of care, measured on
the basis of 10 indicators of care management that were developed by a group of
physicians, while Houweling et al. (2005c) showed that all process indicators for the
quality of care were higher for nurses than for physicians, except for two indicators
for which there was no difference.
3.5.4. Consultation time
Six of the eight studies reporting on consultation times found that nurses generally
spent more time with patients than doctors, while the remaining two studies found no
difference. In the USA, two studies reported that psychia- tric nurses in secondary
mental health care spent more time with patients than psychiatrists during medication
visits (Fisher and Vaughan-Cole, 2003; Jacobs, 2005), although Jacobs (2005) does
not report the statistical signiﬁcance of this ﬁnding. Three studies concluded that
nurses had longer consultation times than GPs in general practice in the UK
(Kinnersley et al., 2000; Shum et al.,
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2000; Venning et al., 2000), and a study in primary diabetes health care in the
Netherlands also found that the total duration of the consultations per patient was
higher for the practice nurse than for the physicians (Houweling et al.,
2005c). However, in the case of secondary diabetes health care, no differences were
found in the total duration of all consultations (Houweling et al., 2005b, 2009).
3.5.5. Provision of information
Five studies reported that nurses gave more or the same amount of information to
patients as doctors. Nurses were found to give more advice about home remedies for
sore throats than GPs (Cox and Jones, 2000), and more advice on
self-medication and general self-management (Shum
et al., 2000). Sandø et al. (2010) reported that signiﬁcantly more nurses than
physicians said that they informed patients about contraceptive security and the risk
of arterial thromboembolic disease, and offered follow-up when prescribing OCs for
ﬁrst time. In the study by Kinnersley et al. (2000), patients managed by nurse
practitioners (NPs) reported receiving signiﬁcantly more information about their
illnesses. Finally, Running et al. (2006) concluded that NPs and physicians gave
similar amounts of smoking cessation information to patients.
3.5.6. Investigations
One study in primary care found that nurse practi- tioners were more likely to order
tests and investigations than GPs (Venning et al., 2000), while another study found
that GPs initiated more investigations for acute minor illnesses compared to practice
nurses (Pritchard and Kendrick, 2001). Kinnersley et al. (2000) found no difference
between nurse practitioners and GPs in the number of investigations ordered.
3.5.7. Referrals
Three studies in primary care reported no differences between nurses and GPs in the
number of referrals to secondary care (Kinnersley et al., 2000; Pritchard and
Kendrick, 2001; Venning et al., 2000). Two studies of patients with diabetes in
secondary care, however, found that patients cared for by specialised nurses were
more likely to be referred back to their GP to continue their treatment in the GP
practice compared to patients cared for by medical specialists (Houweling et al.,
2005a, 2009).
3.5.8. Follow-up consultations
In general, patients cared for by nurses make more return visits than patients cared
for by doctors. Venning et al. (2000) found that patients treated by nurses were more
likely to make return visits to the clinic than patients cared for by GPs. A study of
contraceptive services showed that nurses have signiﬁcantly more scheduled revisits
(Einhorn and Trias, 1978), while Kuethe et al. (2011) reported that children cared for
by nurses had more regular follow-up visits up than children cared for by GPs or
paediatricians. Fletcher et al. (2011) showed that the mean number of primary and
specialty care visits did not vary by care provider type, but the average number of
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psychiatric care outpatient visits was signiﬁcantly lower for nurse practitioners’
patients compared with physicians’ patients.
Four studies in primary care found no difference between patients cared for by nurses
and patients cared for by GPs in the number of follow-up consultations (Butler et al.,
2001; Cox and Jones, 2000; Kinnersley et al., 2000; Pritchard and Kendrick, 2001).
Only two of the eight studies reporting on follow-up consultations could be pooled
with regard to the number of follow-up consulta- tions (Butler et al., 2001; Cox and
Jones, 2000). The studies show no signiﬁcant effect when taken separately, but when
pooled, they show that nurses have slightly more follow-up consultations than GPs.
However, the rate of follow-up consultations is low (between 6% and 10%) for both
GPs and nurses, and the effect size found is small (1.68, conﬁdence level 1.04–2.73).
3.5.9. Medication adherence
Only one study reported on medication adherence; it found no signiﬁcant difference
between treatment by a psychiatrist and treatment by an advanced practice registered
nurse (Jacobs, 2005).
3.5.10. Patient enablement
Two studies report that patient enablement, i.e. the extent to which patients
understand their illness and are able to cope with it, is similar for nurse practitioners
and GPs (Pritchard and Kendrick, 2001; Venning et al., 2000).
4. DISCUSSION

This review has identiﬁed and mapped quantitative studies exploring the effects of
nurse prescribing on medication and patient outcomes. Our results support the
ﬁndings of the previous review (Van Ruth et al., 2008). Our ﬁndings suggest that
nurses prescribe for a wide range of patients and in comparable ways to physicians.
Overall, nurses appear to prescribe for just as many patients as physicians do, nurses
prescribe comparable numbers of medicines per patient visit and there appear to be
few differences between nurses and physicians in the type and dose of medication
prescribed and in clinical outcomes. Studies comparing the total number of
medicines pre- scribed by nurses and doctors show mixed results though, depending
on therapy type and the type of medication being prescribed. Patients were generally
more or equally satisﬁed with the care provided by nurses compared to the traditional
care provided by physicians. Moreover, nurses generally appear to spend more time
with patients than physicians do and to give more or the same amount of information
to patients. Results concerning differences in the number of investigations by nurses
and physicians are mixed. While there appear to be no differences between nurses
and physicians in referrals to secondary care, patients cared for by nurses seem to
make more return visits than patients cared for by physicians. Based on these results,
it appears that nurse prescribing is of similar quality to physician prescribing, and
worries about whether nurses have the competence to prescribe appear to be
unfounded.

This is a NIVEL certified Post Print, more info at http://www.nivel.eu

Gielen, S.C., Dekker, J., Francke, A.L., Mistiaen, P., Kroezen, M. The effects of nurse
prescribing: a systematic review. International Journal of Nursing Studies: 2014, 51(7), 10481061

4.1. Strengths and weaknesses of the review
The main strength of this review is that it reviews the effects of nurse prescribing on
medication and patient outcomes when compared to physician prescribing. The
strength of the studies included stems from their real- world setting, with clinically
typical, routinely managed patients, and the direct examination of clinically relevant
outcomes. Moreover, the datasets of most studies were sufﬁciently large to explore
the phenomenon of interest in this systematic review.
While our ﬁndings suggest that nurses prescribe in comparable ways to physicians,
the ﬁndings should be understood in the context of some limitations. Due to
methodological limitations in the studies included, conclusions about the effects of
nurse prescribing on medication and patient outcomes remain tentative. We included
35 studies, 24 of which were of low methodological quality owing to their study
design, i.e. they were not RCTs or CCTs. Of the eleven RCTs and CCTs included in
the review, three had a low risk of bias, two had a moderate risk of bias and six had a
high risk of bias. Therefore, only tentative conclusions can be drawn about the
effects of nurse prescribing on medication and patient outcomes. Yet it should be
noted that the overall general ﬁndings as outlined above, indicating that nurses
prescribe in similar ways to doctors, are in line with the ﬁndings of the ﬁve studies
that had a moderate to high methodological quality.
Furthermore, our results should be interpreted with caution since a number of other
factors may have inﬂuenced our results. After all, nurse prescribing is embedded in
other tasks such as consultation, diagnosis and treatment. It is difﬁcult to distinguish
the effects of nurse prescribing from these other tasks and determine, for example,
whether patients are more satisﬁed with nurse prescribing because of their
prescribing practices or because nurses have more time for patients. One possible
solution to this problem would be to further elucidate the factors that lead to greater
patient satisfaction (Horrocks et al., 2002).
Finally, it should be noted that comparisons between nurses and physicians in the
quantity and type of medication prescribed cannot be directly linked to clinical
outcomes or effects on patients. Where nurses and physicians prescribe in similar
ways, such as the prescription of antibiotics for patients with upper respiratory tract
infections, this is usually considered a good thing. However, the prescription of
antibiotics is not appropriate for viral upper respiratory tract infections and hence
both nurses and physicians, although prescribing in similar ways, are exhibiting
suboptimal prescription behaviour in that case (Ladd, 2005). In general, however,
nurses appear to prescribe clinically appropriate medication (Black,
2012; Latter et al., 2005; Mahoney, 1994). Moreover, while doctors and nurses
within one country will usually prescribe from the same national protocols or
guidelines, it is possible that where professionally tailored protocols or guidelines
have been developed, comparisons between doctors and nurses in quantity of
medicines may be hampered by differences in directions in the protocols and
guidelines that are used.
4.2. Directions for future research
Future research should preferably employ a randomised controlled design in order to
determine the effects of nurse prescribing when compared to physician prescribing
on the quantity and types of medication prescribed and on patient outcomes.
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Moreover, further research is needed in order to address issues that have received
less attention in the literature so far, including the effects of nurse prescribing on the
quality of care, provision of information, investigations and referrals, and medication
adherence.
5. CONCLUSION

Nurses prescribe in comparable ways to physicians and the effects of nurse
prescribing on medication and patient outcomes are similar or better when compared
to physician prescribing. However, due to methodological weaknesses in this body of
research, conclusions must remain tentative. More randomised controlled designs in
the ﬁeld of nurse prescribing are required to enable deﬁnitive conclusions about the
effects of nurse prescribing.
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FIG. 1. FLOW DIAGRAM OF THE INCLUSION PROCESS.
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FIG. 2. NUMBER OF PATIENTS BEING PRESCRIBED MEDICATION IN PRIMARY CARE IN
THE UK.
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