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Background: Physician-nurse task shifting, a process of delegation whereby tasks are moved to other specia-
lized healthcare workers, is used in primary care in many countries to improve access, efficiency and quality
of care. One such task is the prescription of medicines.

Objectives: To identify nurse independent prescriber (NIP) and GP numbers in England, the proportions and
types of NIP and GP antibiotic prescriptions dispensed in the community, and the impact of COVID-19 on the
volume, rate and types of antibiotic prescriptions dispensed.

Methods: Descriptive population-based retrospective cohort study using routinely collected data on prescrip-
tions for antibiotics dispensed in the community in England between January 2014 and October 2021.

Results: Between 2014 and 2021, numbers (headcount) of NIPs whose prescriptions were dispensed in the
community rose by 146% to 34997. GP numbers (headcount) rose by 10% to 44 681. Of the 25.373 million anti-
biotic prescriptions dispensed between 2014 and 2021, NIPs were responsible for 8.6%. The rate of dispensed
antibiotic prescriptions per prescriber per calendar year decreased (by 50% for NIPs and by 21% for GPs) be-
tween 2014 and 2020. This decreasing trend continued following the onset of the COVID-19 pandemic across
both groups. Narrow-spectrum antibiotics (penicillins, macrolides, tetracyclines) were the most frequently dis-
pensed across both NIPs and GPs.

Conclusions: NIPs are an increasing contributory influence on total antibiotic prescribing and should be included
in antimicrobial stewardship efforts. Interventions for this group need to be tailored to the population and con-

text in which they work.

Introduction

Antimicrobials continue to be used significantly more per capita
than in previous decades,2 with an associated increase in anti-
microbial resistance (AMR).> AMR infections are among the
greatest threats to human health. In 2019, 4.95 million deaths
were associated with AMR (i.e. where AMR played some role)
and 1.27 million deaths were attributable to AMR alone.
Lower respiratory tract infections accounted for the largest pro-
portion of these deaths.” To help to tackle AMR, antimicrobial
stewardship (AMS) programmes have been developed inter-
nationally to ensure that current antimicrobial options remain
viable.?

An ageing population, an increase in chronic disease, and the
shift of health services from secondary to primary care, combined
with the difficulties in many countries to attract and retain GPs
(also called primary care physicians), has meant that new models
of primary care delivery have been developed worldwide.®’ In
many countries, an increasingly established approach to over-
come this increasing shortage of human resources is task shift-
ing, a process of delegation whereby tasks are moved to other
specialized healthcare workers. Physician-nurse task shifting is
carried out by transferring specific functions or tasks traditionally
from the domain of physicians to nurses.®'¢ A clinical task or
function that many of these nurses now undertake is the pre-
scription of medicines.
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Within the UK, district nurses and public health nurses (previ-
ously known as health visitors) were the first groups of nurses en-
abled to prescribe independently from a restricted list of
products. Later legislative changes in 2001 enabled any appropri-
ately qualified registered nurse to prescribe any medicine inde-
pendently for any condition within their area of competence,
i.e. nurse independent prescribers (NIPs).!”

In the UK, over 70% of antibiotic prescribing takes place in pri-
mary care and general practice.’®® The UK government 5 year
national action plan aims to reduce the use of antimicrobials in
humans by 15% by 2024.2° In 2015, more than 6% of all dis-
pensed antibiotics prescribed in England primary care were pre-
scribed by NIPs, representing 13% of all nurse prescriptions.?*
This demonstrates that nurses play a key role in AMS but their
contributions and potential to have an impact on AMR is absent
from the UK’s national action plan.??

The aim of our study was to analyse routinely collected data
on NIP and GP numbers in England, and NIP and GP antibiotic
prescriptions dispensed in the community in England, to identify:
(i) the number of NIPs and GPs; (ii) the proportions of dispensed
prescriptions for antibiotics written by NIPs and GPs; (iii) the types
of antibiotics most frequently prescribed by these groups; and
(iv) the impact of COVID-19 on the volume, rate and types of anti-
biotic prescriptions dispensed.

Methods

Design

This was a descriptive population-based retrospective cohort study using
routinely collected data on NIP and GP antibiotic prescriptions dispensed
in the community in England between January 2014 and October 2021.

Data sources

Dispensing data between January 2014 and October 2021 were obtained
from the NHS Business Service Authority (NHSBSA) under a Freedom of
Information (FOI) request. The NHSBSA Prescription Service provides pre-
scribing information to prescribers and managing organizations within
the NHS in England. The original request was for all prescriber types,
with an indicator variable for prescriber type, and for monthly dispensing
data of all antibiotics broken down into the BNF categories and a separate
row covering ‘all other medicines’.

Data on the number of nurse prescribers working in England whose
prescriptions were dispensed in the community were obtained from
NHS Organisation Data Service ‘enurse’ file (https:/digital.nhs.uk/
services/organisation-data-service/file-downloads/gp-and-gp-practice-rel
ated-data). This dataset provided the cumulative month-on-month in-
crease in the number of nurse prescribers writing prescriptions that
were dispensed in the community, between 2014 and 2021. Annual
data for years 2014-21 on nurses working in all settings in England and
recorded as an NIP on the Nursing and Midwifery Council (NMC) register,
were obtained from the NMC. The NMC is the regulator for the nursing pro-
fession in the UK.

Data on the number of GPs were obtained from General Practice
Workforce Minimum Data Set (https:/digital.nhs.uk/data-and-information/
publications/statistical/general-and-personal-medical-services).  We
extracted GP headcount for the period January 2014 up to October 2021.
Headcount provided us with the figure for the total number of GPs em-
ployed, regardless of whether they were part-time or full-time. These
data were originally provided on a quarterly basis and then monthly
from July 2021.

Statistical methods

Within the dispensing data from the NHSBSA, NIPs were identified by the
roles of ‘community practitioner nurse’ or ‘nurse independent’; GPs working
in primary care were identified by the roles ‘prescribing only doctor’ or ‘dis-
pensing only doctor’. A ‘prescribing only doctor’ is able to write a prescrip-
tion for a medicine dispensed in the community. Dispensing doctors are GPs
who provide primary healthcare to patients living in a rural geographical
area. At the patient’s request, dispensing doctors are allowed to dispense
the medicines they prescribe to these patients. As our objective was to
identify the number of GP antibiotic prescriptions dispensed in the commu-
nity, the prescription data from both of these groups were included. Medical
prescribing in hospitals was excluded. Antibiotics were summarized in ag-
gregated form on a monthly basis, i.e. for 94 months from January 2014
until October 2021 inclusive, and also disaggregated by type, with a specific
focus on penicillins, antibiotics commonly used to treat urinary tract infec-
tions (UTIs), BNF categories ‘sulphonamides/trimethoprim’ and ‘nitrofuran-
toin’, and other antibiotics commonly used to treat respiratory infections
(BNF categories ‘macrolides’ and ‘tetracyclines’).

To investigate changes in the number of NIPs whose prescriptions
were dispensed in the community for the years 2014 to 2021, we re-
ported the total number of these nurses for each year using data from
the enurse file, and expressed this as a percentage of the total number
of NIPs across all settings, using data obtained from the NMC.

We calculated the total volume of dispensed NIP and GP prescriptions for
antibiotics and antibiotic subtypes defined above, for each observed month.
These data were based on courses of antibiotics, rather than individual anti-
biotic items. From this, we calculated the ‘rate of community-dispensed
antibiotics prescribed by NIPs per NIP headcount’ by dividing dispensed pre-
scription data from NHSBSA by community NIP headcount data from en-
urse. Similarly, we used the total number of GPs (headcount) to
standardize the total number of dispensed antibiotics prescribed by GPs as
a rate of dispensed antibiotics prescribed by GPs per GP headcount.

Data are reported in the text, tables and figures. Where data are re-
ported in figures, we indicate the onset of control measures aiming to
limit transmission of SARS-CoV-2, the respiratory virus that causes
COVID-19. We classified everything from April 2020 to October 2021 as
‘following the onset of the COVID-19 pandemic’. In the UK,
pandemic-related restrictions started to be introduced in mid-March
2020. This is indicated with a vertical dashed line at April 2020. Data
were managed using SPSS V26.0 and analysed using Stata V16.0.

Results

Numbers of NIPs and GPs in England

Between 2014 and 2021, the number of NIPs (headcount) in
England almost doubled from 24457 to 41649. Of the 41649
NIPs in 2021, the prescriptions of 34997 (84%) were dispensed
in the community (see Figure 1). The remaining 16% worked in
settings in which prescriptions are not dispensed in the commu-
nity, e.g. the hospital setting where in-patient prescriptions, com-
monly known as drug charts, are used. Between 2014 and
January 2021, the number of these NIPs in England whose pre-
scriptions were dispensed in the community rose from 14225
to 34997, i.e. a rise of 146% . Over the same time period, the
number of GPs in England (headcount) rose from 40584 in
2014 to 44681 in 2021, i.e. a rise of 10% (see Table 1).

Volume and rate of dispensed antibiotic prescription
items prescribed by NIPs and GPs

The total number of NIP prescription items dispensed in the
community between January 2014 and October 2021 was
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Figure 1. Year-on-year change in the total number of NIPs and NIPs whose prescriptions are dispensed in the community. This figure appears in colour
in the online version of JAC and in black and white in the print version of JAC.

196951071. The number of these prescription items steadily in-
creased year upon year. The total number of dispensed antibiotic
prescription items issued by NIPs over the same time period was
2186250, representing 1.1% of the total number of NIP prescrip-
tion items dispensed in the community (see Table 1). The propor-
tion of all NIP prescribing that was antibiotics was lower at the
end of the period, at less than 1%, than in 2014. On average,
the annual rate of antibiotic prescriptions written by NIPs per
NIP fell year on year from 18.66 at the end of 2014 to 9.29 at
the end of 2020. This is a 50% relative reduction. The rate by
the end of October 2021 was 5.37 (see Table 1). However, we
only had access to data for 2021 from January to October and
so this figure cannot be compared with annual rates.

The total number of GP prescription items dispensed in the
community between January 2014 and October 2021 was 8
246357 234. The numbers of these prescription items remained
steady year upon year (see Table 1). The total number of dis-
pensed antibiotic prescription items issued by GPs over the
same time period was 23186923, representing 0.3% of the to-
tal number of GP prescription items dispensed in the commu-
nity. Over the whole period, GP antibiotic prescribing fell as a
proportion of total prescribing. Individual GPs generally pre-
scribe a higher volume of antibiotics than NIPs: over 80 items
per annum by the end of 2014 and 64 (per GP headcount) by
the end of 2020, representing a relative decrease of 21%. By
the end of October 2021, the rate of dispensed antibiotics

prescribed by GPs per GP headcount was 43 items. Of the
25.373 million antibiotic prescriptions dispensed between
2014 and 2021, NIPs were responsible for 8.6%. At the start
of the observation period, 7.5% of all dispensed antibiotic pre-
scriptions were prescribed by NIPs. This increased to 8.9% at
the end of the observation period.

Types of antibiotics most frequently prescribed by NIPs
and GPs and the impact of COVID-19

For GPs, the five most commonly dispensed antibiotic classes pre-
scribed, which accounted for 92% of all dispensed antibiotics pre-
scribed over the observation period, were penicillins (1196751
items), tetracyclines (331781 items), macrolides (294516
items), nitrofurantoin (256 793 items) and sulphonamides/tri-
methoprim (211214 items). For NIPs, the five most commonly
dispensed antimicrobials prescribed, which accounted for 96%
of all dispensed antimicrobials prescribed, were penicillins
(132100 items), nitrofurantoin (27699 items), tetracyclines
(23742 items), macrolides (21507 items) and sulphonamides/
trimethoprim (17 341 items).

Prior to the COVID-19 pandemic, there was a general decreas-
ing trend in dispensed antibiotics prescriptions written by both
NIPs and GPs over time, with regular winter peaks (see Figures
2 and 3). These trends and seasonal fluctuations were domi-
nated by dispensed penicillin prescriptions that are typically
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Table 1. Trends in NIP and GP antibiotic prescriptions dispensed in the community

Number of Rate of dispensed Number of Rate of dispensed
dispensed antibiotics dispensed antibiotics
Number of antibiotics prescribed by NIPs ~ Number of antibiotics prescribed by GPs  Total number %
Year NIPs prescribed by (per NIP GPs prescribed by (per GP of dispensed  prescribed
start (headcount) NIPs headcount) (headcount) GPs headcount) antibiotics by NIPs
2014 14225 265417 18.66 40584 3250250 80.09 3515667 7.5
2015 16526 295095 17.86 40584 3348233 82.50 3643328 8.1
2016 19766 279364 14.13 41193 2854373 69.29 3133737 8.9
2017 22783 274763 12.06 41642 3055781 73.38 3330544 8.2
2018 25500 299539 11.74 41999 3146170 74.91 3445709 8.7
2019 28747 289594 10.07 42325 2849566 67.33 3139160 9.2
2020 31713 294676 9.29 43368 2761229 63.67 3055905 9.6
92021 34997 187802 5.37 44681 1921321 43.00 2109123 8.9
Total 2186250 23186923 25373173 8.6
92021 data only run from January to October.
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Figure 2. Change over time in NIP headcount and average number of dispensed antibiotics per NIP per annum. This figure appears in colour in the

online version of JAC and in black and white in the print version of JAC.

used to treat respiratory tract infections. This decreasing trend
continued following the onset of the pandemic, with a gradual
upwards trend following this initial reduction. The winter peak ob-
served in the years 2014-19 was absent during 2020.

Around the time of the COVID-19 pandemic, the proportion of
all dispensed antibiotics prescribed by NIPs decreased from 9.5%
in February 2020 to 8.6% in March 2020 to 8.0% in April 2020
(relative decrease between February and April 2020 of 16%) before
steadily climbing again (see Figure 4). The March to April 2020

relative decrease in dispensed antibiotic prescriptions was 41.2%
for GPs and 20.8% for NIPs.

Respiratory tract infections (RTIs) and UTIs

Figures 5, 6 and 7 compare the top five antibiotic classes grouped
into those commonly used to treat UTIs (sulphonamides/tri-
methoprim and nitrofurantoin), penicillins and other antibiotics
commonly used to treat RTIs, such as macrolides and
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Figure 3. Change over time in GP headcount and average number of dispensed antibiotics per GP per annum. This figure appears in colour in the online

version of JAC and in black and white in the print version of JAC.

tetracyclines. For penicillins, macrolides and tetracyclines there is
a seasonal variation and a drop and lack of seasonal variation
after the onset of the COVID-19 pandemic. From early 2017,
there was a rise in the prescribing pattern of nitrofurantoin, and
a fall in the prescribing patterns of sulphonamides/trimethoprim
for both GPs and NIP. There were also no seasonal variation ob-
served for these classes of antibiotics. There was, however, a
drop in prescribing after the onset of the COVID-19 pandemic.

Discussion

Nurses now undertake roles traditionally filled by doctors.®7°
Although many of these nurses prescribe antibiotics,”! nurses are
absent from the UK government’s 5 year national action plan,*?
and surveillance data of antibiotic use in England®® do not differen-
tiate between medical and non-medical healthcare professionals.
To our knowledge, this is the first study that has examined the pat-
terns of dispensed antibiotic prescription items written by GPs and
NIPs and dispensed in the community in England.

Over 2 million prescription items, i.e. 1.1% of all dispensed NIP
prescriptions, were for antibiotics. In 2014 the proportion of the
total number of dispensed antibiotics prescribed by NIPs was
7.5%. This rose to 9.6% in 2020 and confirms that nurses are
an increasing contributory influence on total antibiotic prescrib-
ing. Given the key role that nurses play in primary and community
care services,®?*?° these numbers will only increase.

The government aims to reduce the use of antimicrobials in
humans by 15% in the UK.?° This study demonstrates that GPs
and NIPs changed their prescribing behaviour between 2014

and 2020, reducing antibiotic prescriptions by 50% and 21%, re-
spectively. GPs prescribed more antibiotics than NIPs year upon
year during this period, even though the numbers of NIPs in-
creased by 146% and GPs by 10%. In 2014, GPs prescribed over
four times the amount of antibiotics compared with NIPs. This
rose to nearly eight times the amount in 2021. This could be
explained by consultation times, i.e. NIPs have been reported to
have longer consultations than GPs, and therefore see fewer
patients.'171312:26.27 1t may also be that GPs see more complex
patients (such as those who have recurrent chronic infections)
and so would be more likely to prescribe an antibiotic to prevent
infection. Whilst it has been reported by nurse prescribers that
more complex cases should be seen by GPs owing to differences
in clinical training (Williams et al., 2018),%% it would be interesting
to see whether local triage processes result in nurse prescribers
seeing ‘less complex’ cases. This would help to provide insight
into the specific kinds of support that nurse prescribers and GPs
require in terms of ensuring appropriate antibiotic prescribing.
In early 2020, there was a reduction in the number of antibio-
tics prescribed by NIPs and GPs. This is in line with surveillance
data.?® This reduction was greater for GPs than NIPs. At this
time, general practices switched from face-to-face service provi-
sion to remote working.?® In April 2020, 90% of GP and 46% of
nurse consultations were delivered remotely.?® During this peri-
od, the number of face-to-face and remote appointments in
the general practice setting fell by 20.80%,>! with the number
of antibiotic prescriptions reported to be 6.7% higher than ex-
pected, supporting claims of inappropriate antibiotic use in re-
mote consultations.3? The reduction in antibiotic prescriptions
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Figure 6. Dispensed penicillins over time by prescriber type.
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Figure 7. Dispensed antibiotics commonly used to treat RTIs over time by antibiotic type and prescriber type. This figure appears in colour in the online
version of JAC and in black and white in the print version of JAC.
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seen in our findings may therefore be as a result of reduced ap-
pointment numbers.

Diagnostic uncertainty (heightened in remote consultations
due to the inability to physically examine patients) has been re-
ported to influence NIP?’ and GP** antibiotic prescribing deci-
sions, with GPs reporting that a prescription for an antibiotic is a
safer option than not prescribing.>* During the initial phase of
the pandemic, face-to-face consultations were less likely to in-
volve RTIs, given public avoidance of medical services at that
time.>* These consultations were more likely to be delivered re-
motely. NIPs may have been influenced to a greater extent
than GPs by the inability to undertake a physical examination
during a remote consultation. This may therefore account for
the smaller reduction in NIP prescriptions for an antibiotic, com-
pared with GPs, during the early phase of the pandemic.

Trends in antibiotic prescribing during the pandemic are re-
flected in individual classes of antibiotics prescribed for RTIs. By
contrast, antibiotics prescribed for UTIs did not change during
the pandemic.

Narrow-spectrum antibiotics were more commonly pre-
scribed than broad-spectrum antibiotics, which are likely to
lead to resistance.®>>° In line with guidance for the treatment
of minor infections,®” narrow-spectrum antibiotics such as peni-
cillins, macrolides and tetracyclines were the most frequently dis-
pensed NIP and GP prescriptions for antibiotics. Although not
differentiating between prescribers, this has also been observed
in surveillance reports of antibiotic use in primary care.?®

Our data do not enable us to make any judgement on the
appropriateness of prescribing by NIPs and GPs, and more informa-
tion is required to establish whether these prescribers are prescrib-
ing appropriately. However, the overall decrease in the rate of
dispensed prescriptions for antibiotics by these groups, the most
frequently prescribed antibiotics being narrow spectrum such as
penicillins, tetracyclines and macrolides recommended when anti-
biotics are necessary,?’ suggests that these prescribers are follow-
ing government guidance for self-limiting minor infections such as
acute cough, sore throat and sinusitis.*®***° The guidance for each
condition differs slightly but, in general, antibiotics should not be
offered, rather advice on self-care given for patients presenting
who are not systemically very unwell or at higher risk of complica-
tions. Only those who are at a higher risk of complications and/or
systematically very unwell or whose symptoms do not improve
after around 7-10 days are offered antibiotics. The rise in dis-
pensed NIP and GP prescriptions for nitrofurantoin can be ex-
plained by national infection guidelines,*® recommending its use
in the treatment of community UTIs.

Nurses have an important role to play in AMS*! and are in-
volved in @ number of AMS activities.*>** Our work provides evi-
dence that nurse prescribers are an increasing contributory
influence on total antibiotic prescribing. Interventions should be
tailored to the population and context in which they are deliv-
ered.“**> Although there is some work underway to develop an
intervention to support appropriate antibiotic prescribing by
NIPs and pharmacist independent prescribers,*®“” current inter-
ventions have been designed to target the antibiotic prescribing
behaviour of GPs such as the TARGET and Start Smart - then
Focus studies.*®*? Although these interventions could potentially
target some of the drivers of behaviour among nurses, they are
unlikely to target all of these drivers.?’

Limitations

The data analysed only included data for NIP and GP prescrip-
tions dispensed. Prescriptions written but not dispensed were
not included. Therefore, our findings may not reflect the pre-
scribing patterns of NIPs and GPs. Although our data do tell
us the percentage of NIP and GP prescriptions for antibiotics,
we were unable to determine whether prescribing was appro-
priate. Data for 2021 ran from January to October, therefore
we were unable to compare annual rates with 2021 data. The
total number of nurses whose prescriptions were dispensed in
the community was used to standardize the total number of
antibiotics prescribed by NIPs. However, although community
nurse practitioners are increasingly playing a key role in primary
and community care services, with many prescribing antibio-
tics,”° some do not prescribe antibiotics and so rates may
appear low.

The data only included antibiotics prescribed on NHS prescrip-
tions by NIPs and GPs. We have not included data on NIP- and
GP-prescribed antibiotics on other types of NHS or private pre-
scriptions. It would be challenging to access privately written pre-
scriptions as there is no central database that contains these
data. We do not know whether private prescriptions for antibio-
tics increased during the study period.

Conclusions

NIPs are an increasing contributory influence on total antibiotic
prescribing and an important group to include in AMS efforts.
NIPs prescribe fewer antibiotics than GPs but work under different
conditions, e.g. longer consultations and less complex patients,
so interventions should be tailored to this group and the popula-
tion and context in which they are delivered.
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