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ABSTRACT – This study aimed to compare interventions made
by pharmacists attending consultant-led ward rounds in addi-
tion to providing a ward pharmacy service, with those made
by pharmacists providing a ward pharmacy service alone. A
prospective non-randomised controlled study on five inpatient
medical wards was carried out at two teaching hospitals. A
mean of 1.73 physician-accepted interventions were made per
patient for the study group, compared to 0.89 for the control
(Mann Whitney U, p��0.001) with no difference between
groups in the nature or clinical importance of the interven-
tions. One physician-accepted intervention was made every
eight minutes during the consultant-led ward rounds, com-
pared to one every 63 minutes during a ward pharmacist visit.
Pharmacists attending consultant-led ward rounds in addition
to undertaking a ward pharmacist visit make significantly
more interventions per patient than those made by pharma-
cists undertaking a ward pharmacist visit alone, rectifying pre-
scribing errors and optimising treatment.
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Introduction

In UK hospitals, ward pharmacy services are traditionally pro-
vided by pharmacists undertaking daily visits to their allocated
ward(s).1 During these ward visits, pharmacists discuss medica-
tion-related issues and make recommendations to medical staff,
nursing staff and patients as necessary; these contributions to
patient care are typically termed ‘interventions’.

With this retrospective ward pharmacy service, there can be
delays between prescriptions being written and pharmacists’
intervention taking place.2 As many pharmacists’ interventions
are made to resolve prescribing errors or improve quality of
care, it is important that interventions are made as soon as pos-
sible after prescribing, or preferably, at the point of prescribing.

Adverse drug events (ADEs) are a well known cause of
mortality and morbidity. Most preventable ADEs originate in
prescribing errors.3 It has been suggested that insufficient infor-

mation about the medication or patient can contribute to such
errors.4 If pharmacists attend ward rounds, detailed information
and advice on medication can be provided at the point of pre-
scribing, leading to a reduction in preventable ADEs.5

There are various US studies evaluating the impact of pharma-
cists attending ‘rounds’.4–7 However, there are many differences
between UK and US healthcare systems1 leading to differences in
the way that pharmacists practise medicine,8 and therefore
studies of pharmacy services cannot be generalised between the
USA and UK.8

Within the UK, there is evidence of the benefits of pharmacists
attending post-take ward rounds,9–11 but less evidence relating to
other types of ward round. One UK study12 found that having a
pharmacist attending daily rounds led by the senior house officer
(SHO) or registrar doubled the number of interventions made
by the pharmacist. However, attending daily ward rounds is
potentially very time consuming for the pharmacist. Another UK
study retrospectively reviewed interventions made by four phar-
macists on consultant-led ward rounds, focusing on clinically
significant interventions.13 One significant intervention was
recorded for every two patients. However, at the time of this
study, pharmacists at the study hospital rarely saw patients on
their usual ward visit. This differs to the current ward pharmacy
service in most UK trusts, where ward pharmacists see their
patients most days, limiting this study’s generalisability. The aim
of this study was therefore to explore the effects of including
ward pharmacists on weekly consultant-led ward rounds in addi-
tion to providing their usual ward pharmacy visits. The number,
nature and clinical importance of physician accepted interven-
tions made by pharmacists attending consultant-led ward rounds
in addition to providing a conventional ward pharmacy service
were compared with those made by pharmacists providing a 
conventional ward pharmacy service alone.

Specific objectives were to compare the following:

• number of interventions made per patient seen by a phar-
macist at least once during their inpatient admission

• type and clinical importance of interventions

• grade of physician with whom the intervention was 
discussed.

Methods

Setting

The study took place in five inpatient medical wards at two
teaching hospitals in one NHS trust. All wards were visited every
weekday by a ward pharmacist, who reviewed medication 
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prescribed on paper drug charts. A pharmacist provided the
ward pharmacy service for all patients on a particular ward, irre-
spective of the physician team involved. During their ward visit,
pharmacists assessed drug charts to ensure that prescribing was
safe, effective, economical and legal; ensured sufficient supplies
of all medication were available; provided advice, information
and recommendations to healthcare professionals; established
medication histories; performed therapeutic drug monitoring;
and counselled patients on medication as required.

The study was approved by the Hammersmith and Queen
Charlotte’s and Chelsea Research Ethics Committee (reference
08/H0707/52).

Design

This was a prospective non-randomised controlled study. The
control group comprised patients who were seen by pharmacists
during conventional ward pharmacist visits, but pharmacists did
not attend the doctors’ ward rounds. The study group consisted
of patients under the care of a physician who had a pharmacist
routinely attending weekly consultant-led ward rounds, in addi-
tion to providing a conventional ward pharmacy service. Data
collection for the control and study groups was undertaken
simultaneously.

Physician teams in the control and study groups were
chosen so that wherever possible, wards had patients in both
the control and study groups (Table 1); this was to minimise
any effect of ward, nursing staff or ward pharmacist. The only
exception was Ward 2, which did not have patients in the con-
trol group.

The primary outcome measure was the number of physician-
accepted interventions made for each patient seen by a pharma-
cist at least once during their inpatient admission. Secondary
outcome measures were the intervention acceptance rate, clin-
ical importance of the interventions, types of intervention
made, grade of physician with whom the interventions were dis-
cussed, and pharmacists’ time required to undertake ward phar-
macy visits and attend ward rounds.

Definitions

A pharmacist intervention was defined as ‘any verbal or written
communication between a pharmacist and a physician, under-
taken with the intention of influencing prescribing’.10 Reactive
and proactive interventions were included in this definition,
however, pharmacists’ standard endorsements made on drug
charts were excluded. A physician-accepted intervention was an
intervention which was then acted upon by the physician.

A patient was considered to have been seen by a pharmacist if
the pharmacist had seen and reviewed their drug chart at least
once during their admission to a study ward. Each admission to
a study ward during the data collection period was counted as a
separate episode, if the pharmacist had seen and reviewed the
drug chart at least once during each episode.

Data collection

Based on published data,13 it was anticipated that the mean
number of physician-accepted interventions made per patient
on a consultant-led ward round would be about 0.45, com-
pared to approximately 0.045 on a ward pharmacist visit.
Using these figures, 200 patients were needed for the study
(100 in each group), with a probability of 80% that the study
would detect a difference between the two groups at a 5% level
of significance, based on a difference between the means of 0.4
standard deviations.14 This assumed that the distribution of
interventions per patient would follow a normal distribution.
Using the admissions and discharge book as a guide for the
number of patients likely to be admitted to the wards included
in this study, it was estimated that at least seven weeks of data
collection would be needed to achieve this sample size.
Therefore an eight-week data collection period was chosen.

Pharmacists in both control and study groups collected data
on the interventions made and patients seen, using a standard
data collection form. Pharmacists provided written consent to
take part in the study and were briefed on the data to be col-
lected. All the consultants whose teams would be involved were
informed of the study.

Data analysis

Any patient on a study ward who was under the care of a physi-
cian team other than those included in the study (‘outliers’) were
excluded from analysis.

Each physician-accepted intervention was classified according
to type by the investigator and a senior pharmacist, who were
blinded as to whether each intervention was from the control or
study group. Any intervention that was categorised differently
by the two pharmacists was then classified by a third pharmacist
to obtain agreement. Interventions were also classified according
to grade of physician, based on the grades in use at the time of
the study.

Clinical importance of the interventions was assessed using a
method developed and validated to assess the severity of
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medication errors,15 and subsequently adapted to evaluate phar-
macists’ interventions.16 A panel of healthcare professionals
made up of two physicians, two nurses and two pharmacists
individually scored each physician-accepted intervention, in
terms of potential clinical importance to the patient. This was
undertaken on a scale of zero to 10, where zero meant that no
potential harm would have occurred to the patient had the
intervention not been made, and 10 represented potential death
to the patient if the intervention had not been made.

Differences between control and intervention groups were
assessed using appropriate statistical tests for the type of data,
with the level of significance set as p�0.05.

Results

Data were collected for eight weeks beginning 22 October 2007.
Two days data were missing. Sixteen pharmacists undertook
between one and 38 ward pharmacist visits and/or consultant-
led ward rounds (mean 12.6, standard deviation 11.2) during
the study period. Pharmacist grade ranged from band 6 (newly
qualified) to band 8b (senior lead pharmacist). Band 6 pharma-
cists undertook 100 ward pharmacist visits and/or
consultant-led ward rounds, band 7 pharmacists con-
ducted 60 visits, band 8a pharmacists made 40 visits
and there was one visit by an 8b pharmacist. Over the
course of the study, 524 patients were seen at least
once during their admission by a pharmacist. Of
these, 20 (4%) were excluded as they were outliers. Of
the 504 remaining patients, 186 (37%) were in the
control group and 318 (63%) in the study group. A
total of 38 consultant-led ward rounds were attended
by a pharmacist during the study period (range 5–8
for each consultant). On these ward rounds 232
patients were seen and 433 patient consultations car-
ried out (mean number of patient consultations per
ward round was 11.4, standard deviation 1.25).

Pharmacists recorded 807 interventions. Of these,
165 (89.7%) were accepted by a physician for the con-
trol group, compared to 551 (88.4%) for the study
group (p�0.643; �2 test). For the control group 0.89
physician-accepted interventions were made per
patient seen by a pharmacist at least once during their
inpatient admission, compared to 1.73 for the study
group (p�0.001; Mann Whitney U test).

Table 2 presents the grade of medical staff with whom the inter-
vention was made. The difference between the groups was statis-
tically significant (p�0.001; �2 test). For the control group, all the
physician-accepted interventions were made during a ward phar-
macist visit. In comparison, only 260 (47.2%) of physician-
accepted interventions for the study group were made during a
ward pharmacist visit and 291 (52.8%) during the ward round.

For both groups, the three most frequent types of physician-
accepted interventions were addition of a drug, deletion of a
drug and change in dose (Fig 1). There was no difference
between the two groups (p�0.705; �2 test).

For the control group, the mean clinical importance of the
physician-accepted interventions was 4.5 (standard deviation
1.38), compared to 4.5 (standard deviation 1.33) for the study
group. The difference between the groups was not statistically sig-
nificant (unpaired t-test, p=0.992). For both groups, 64% of
physician-accepted interventions were of moderate importance
(Table 3).

The mean duration of a ward pharmacist visit was 68 minutes
(standard deviation 40 minutes). The mean duration of a 
consultant-led ward round was 115 minutes (standard deviation
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39 minutes). During a ward pharmacist visit, one physician-
accepted intervention was made every 63 minutes compared to
one every eight minutes during a consultant-led ward round
with a pharmacist in attendance.

Discussion

Pharmacists attending consultant-led ward rounds in addition
to undertaking ward pharmacist visits made significantly more
physician-accepted interventions per patient, compared to phar-
macists who only undertook ward pharmacist visits. Although
the number of physician-accepted interventions in the study
group doubled compared to the control group, there was no sig-
nificant change in the nature or clinical importance of the inter-
ventions.

The proportion of interventions that were accepted by a
physician was similar in control and study groups. The high per-
centage of interventions that were accepted by a physician
showed that the vast majority were appropriate. The acceptance
rate was similar to that reported in the USA,17 and higher than
a UK study,18 where 83% of interventions made by a pharmacist
were accepted, with the prescription altered in 75% of cases.

The most senior member of the physician team, the consul-
tant, was involved in the greatest number of discussions about
interventions for the study group, even though they were pre-
sent on the ward for only a few hours each week. For the control
group, the SHO was the physician most commonly involved,
probably because they were the most senior member of the team
regularly present on the ward. These results suggest that phar-
macists discuss interventions with the most senior member of
the team available on the ward at the time of making the inter-
vention.

Implications for practice 

Based on the results of this study, pharmacists should attend
weekly consultant-led ward rounds for medical specialties in
addition to undertaking their usual ward pharmacist visits.
Further research is needed to evaluate the benefit of pharmacists
attending consultant-led ward rounds for other specialties.

Interventions made by pharmacists during consultant-led
ward rounds reduces the amount of time that pharmacists
spend during ward pharmacist visits on subsequently days.
However, further work is needed to assess the overall time
implications.

Attending consultant-led ward rounds should complement
the activities undertaken during ward pharmacist visits rather
than replace ward pharmacist visits, as other tasks are carried
out in addition to making interventions.

Strengths of the study

This is the first UK study to have assessed the contribution of
pharmacists on consultant-led ward rounds in a range of med-
ical specialties. Data were collected simultaneously for the con-
trol and study groups, minimising any effect that differences in
nursing staff, physicians or pharmacists may have had on the
results. All but one ward had patients in both control and study
groups.

The data collection period was chosen so that the study would
encompass a range of physicians, allowing for greater generalis-
ability. The consultants in charge of some physician teams rotate
on a regular basis, so the data collection period encompassed
two consultants per specialty where the consultants rotated on a
three-monthly basis and three consultants for a specialty where
the consultants rotated monthly. In addition, the foundation
year 1 (FY1) and SHOs also changed specialties during the data
collection period.

Limitations

Ward 2 did not have any patients in the control group. However,
a sub-analysis excluding this ward enhanced rather than dimin-
ished the difference between the control and study groups.

Neither patients nor consultant teams could be randomised to
control and study groups. Patients are assigned to the most
appropriate specialty based upon their presenting complaint
and likely diagnosis. Different physicians may make different
prescribing errors. However, previous work suggests that there
are no obvious differences in prescribing error rates between
clinical specialties19 and it is believed that this is unlikely to have
affected the study’s conclusions.

Using the rate of physician-accepted interventions to assess
the effect of pharmacists on consultant-led ward rounds has a
number of limitations. Firstly, pharmacists may not have docu-
mented all interventions made. To maximise documentation of
interventions by pharmacists, training sessions were held prior
to the start of data collection and pharmacists were frequently
reminded to document interventions. Secondly, pharmacists
may vary in their approach towards making interventions, with
some making more than others.20 Thirdly, many interventions
are made after a prescribing error has been made or if a patient’s
therapy has not already been optimised, meaning that a low
intervention rate may be due to good prescribing rather than a
poor pharmacist. Future studies could explore the feasibility of
reviewing all drug charts to assess the number of interventions
that should have been made but were not. A much larger study
would be needed to assess any impact on ADE.

This study only included interventions made by the pharma-
cists during their daily ward visit. Any interventions made by
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pharmacists outside the daily visits, both within and outside
normal working hours, were excluded. Although this is a pos-
sible limitation, this applied equally to control and study
groups.

Conclusion

Pharmacists attending consultant-led ward rounds in addition
to undertaking ward pharmacist visits make significantly more
interventions per patient. These are of a similar nature and clin-
ical importance to those made by pharmacists undertaking ward
pharmacist visits alone. On average, one physician-accepted
intervention was made every eight minutes during a consultant-
led ward round, compared to one every 63 minutes during a
ward pharmacist visit. Medical consultants and pharmacy
departments should work together to include pharmacists on
their multidisciplinary ward rounds.
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