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Abstract
Background Team based care has been used internationally to improve the delivery of best practice primary health care. 
The WentWest General Practice Pharmacist Project, involving the integration of pharmacists within general practice teams, 
was commissioned to improve medication management of general practice patients. A particular focus of the project was 
the performance of medication review to allow the detection and resolution of drug related problems (DRPs). Objective 
The objectives of this 6-month study (October 2016–March 2017) were to: (1) identify and classify the DRPs detected as a 
result of pharmacist activities within a general practice primary care setting. (2) compare the number of pharmacist recom-
mendations and GP acceptance rates as a result of pharmacist patient consultations across multiple general practice sites. 
Setting 15 general practice primary care sites in Western Sydney NSW Australia. A multi-centre prospective observational 
study conducted over a 6-month period from October 2016 to March 2017. Main outcome measure Drug-related problems 
(DRPs). Results Six pharmacists recorded the results from 493 patient consultations. The pharmacists identified 1124 DRPs 
and made 984 recommendations, of which 685 (70%) were recorded as accepted by the GP. Conclusion Pharmacists have a 
valuable role to play in the detection and resolution of DRP as part of the general practice team.

Keywords Australia · Collaborative care · Drug-related problems · General practice pharmacist · Multidisciplinary care · 
Team based care

Impacts on practice

• One of the roles of general practice pharmacists should 
include identifying and resolving DRPs.

• General practice patients particularly those with multiple 
health conditions and/or medications are likely to benefit 
from a consultation with a pharmacist.

Introduction

Inter-professional collaborative care interventions are 
designed to improve patient care by combining the various 
competencies and skills of multiple healthcare professionals 
in an integrated cooperative way [1]. These interventions 

have been associated with an improvement in patient out-
comes and offer an opportunity to utilise the skills of multi-
ple healthcare professionals with team based collaboration 
[2].

One example of team-based primary care in Australia 
involves the integration of pharmacists in the general prac-
tice setting. Previous research has demonstrated that activi-
ties performed by integrated pharmacists are associated 
with significant improvements in patient health outcomes 
[3]. Despite this evidence, pharmacists are not currently rou-
tinely included as integrated general practice team members 
in Australia and there is no system level funding available to 
support this innovative practice.

Including pharmacists as part of the general practice team 
offers multiple advantages related to being located onsite in 
the general practice offices. These include improved access 
to comprehensive patient medical information and the ability 
for pharmacists to develop close collaborative relationships 
with prescribing General Practitioners (GPs) [4].

Pharmacists integrated in general practice teams can 
perform a variety of roles. These include direct patient 
care, population management activities and the provision 
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of expert drug information and education for other primary 
care team members [5]. An example of one of the direct 
patient care roles that integrated pharmacists can undertake 
is in the detection and resolution of Drug-Related Problems 
(DRPs) [6, 7].

WentWest, the primary health network region for West-
ern Sydney in New South Wales, Australia, as part of it’s 
long term work in supporting general practice and primary 
care providers to implement team based care, commissioned 
the WentWest General Practice Pharmacist Project [8]. This 
project involved the integration of six non-dispensing phar-
macists across 15 general practice sites in Western Sydney. 
The pilot phase commenced in March 2016 and the imple-
mentation phase of the project is currently ongoing.

Aim of the study

The aims of this observational study was to:

1. Identify and classify the DRPs detected as a result of 
pharmacist-patient consultations within a general prac-
tice setting as part of the WentWest General Practice 
Pharmacist Project.

2. Compare the number of pharmacist recommendations 
and GP acceptance rates as a result of pharmacist-patient 
consultations across multiple general practice sites.

Ethics approval

Prior to conducting the study, research ethics approval was 
granted by the Human Research Ethics Committee at the 
University of Technology Sydney (ETH16-0689).

Methods

WentWest general practice pharmacist project 
processes

Project recruitment

Six non-dispensing pharmacists were recruited for the pro-
ject by WentWest project staff and associated general practice 
associations. Patients were selected and recruited either by the 
general practice staff, integrated pharmacists or general prac-
titioners (GPs) with the assistance of a clinical audit tool [9]. 
In addition, some patients requested a pharmacist consultation 
in response to a sign advertising the pharmacist’s availability 
posted in the general practice waiting room. The ten criteria 
for patient selection were defined by WentWest to capture 
the study target population of patients at risk of medication 

misadventure. These criteria were selected to target those with 
complex medication regimens and/or multiple co-morbidities 
and included: (1) polypharmacy, (2) diabetes, (3) adherence 
concerns, (4) asthma/COPD, (5) inadequate response to ther-
apy, (6) suspected adverse reaction, (7) patient request, (8) pain 
management, (9) recent hospital discharge and (10) medication 
with a narrow therapeutic index.

Polypharmacy was defined by the project team as patients 
taking more than five medications. Adherence concerns were 
patients selected by GPs in response to suspected adherence 
issues.

Inadequate response to therapy were patients selected 
by the GP that were considered not to be responding as 
expected to seemingly appropriate therapy.

Project pharmacist training

Pharmacists participating in the project attended several 
meeting relating to data collection procedures and one full 
day training session that covered all aspects of the project 
intervention. (Pharmacist 5 and 6 joined the project later and 
only attended the full day training session.)

Project intervention: pharmacist consultation

The pharmacist intervention involved a consultation with the 
selected general practice patients, and may have included 
any of the following: (1) medication reconciliation and 
review; (2) adherence counselling; (3) patient education on 
medical conditions and medications; (4) review and order-
ing of laboratory tests; (5) healthy lifestyle advice including 
smoking cessation, diet and exercise; and (6) chronic disease 
management activities including advice on optimisation of 
therapy, disease state monitoring and the development of 
patient action plans where appropriate. Recommendations 
were then communicated to the patient’s GP and focused on 
the detection and resolution of DRPs and requests for lab 
tests or monitoring where required. Where possible recom-
mendations were communicated face to face with a consulta-
tion between the pharmacist, GP and the patient. When the 
GP was unavailable to discuss the pharmacist’s recommen-
dations face to face the pharmacist’s recommendations were 
discussed with the patient, entered in the patient record and 
flagged for action by the GP.

Drug‑related problem study methods

Study design

A multi-centre prospective observational study was conducted 
over a six-month period from October 2016 to March 2017. 
All 15 general practice sites from three different general 
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practice association districts (Blacktown, Mt Druitt and the 
Hills District) in Western Sydney NSW were included in the 
study.

DRP classification

A literature review conducted in 2014 concluded that there 
are several internationally recognised classification systems to 
analyse DRP. There is however, currently no established con-
sensus on which classification system to use [10]. In response 
to this review, an aggregated system for classifying causes of 
DRPs was developed and this system was used for the pur-
poses of this study [11]. This system classed the causes of 
DRPS into nine categories including (1) drug selection, (2) 
drug form, (3) dose selection, (4) treatment duration, (5) drug 
use process, (6) logistics, (7) monitoring, (8) unexpected or 
adverse drug reaction or no obvious cause of DRP and (9) 
other: where a cause was present that could not be classified 
into one of the other 8 categories. These categories were then 
further classified into 33 sub-categories that were used in this 
evaluation.

Data collection and analysis

As part of their usual practice the pharmacists participating 
in the project collected quantitative patient data using a data 
collection spreadsheet (in Microsoft Excel 2010©) that was 
developed to support the delivery of the intervention by the 
WentWest project team. This data collection spreadsheet was 
reviewed by the research team after the pilot phase of the pro-
ject in July 2016 and refined to ensure accurate and relevant 
data was collected. This data was then entered into the Statis-
tical Package for Social Sciences (SPSS) for Windows Ver-
sion 24.0 (IBM, New York, USA) for analysis [12]. To ensure 
accuracy of the data, the classification of DRP causes was 
verified by two researchers. The data was then analysed using 
standard descriptive statistics. Means are presented ± standard 
deviation (sd). A one way analysis of variance (ANOVA) test 
with post hoc Tukey HSD (honestly significant difference) was 
conducted to compare means between individual pharmacists 
and individual practice sites and the number of recommenda-
tions made by pharmacists. Chi-squared tests were performed 
to examine the relationship between individual pharmacists 
and the proportion of recommendations accepted and between 
the practice site and proportion of recommendations accepted.

Results

Patient demographic data

Over the 6 month period, pharmacists collected data on 493 
patient consultations. The average patient age was 67.7 years 

(± 13.6). Patients on average had 5.5 co-morbidities (± 2.7) 
and took 9.2 prescription and non-prescription medications 
(± 4.3). Although some patients met multiple selection 
criteria Fig. 1 describes the primary criteria patients were 
selected for consultation with a pharmacist.

The majority of the study patient population (81%) was 
selected for intervention due to polypharmacy, diabetes 
management, medication adherence concerns and asthma 
or COPD management.

DRPs identified

The majority of patients (94%) seen by the pharmacists pre-
sented with at least one DRP, with a mean number of 2.3 
DRPs per patient (± 1.3).

The causes of the DRPs detected as a result of the phar-
macist consultation related to five of the nine classification 
system categories namely drug selection, dose selection, 
drug use process, monitoring and unexpected or adverse 
drug reaction, and nine sub-categories as detailed in Fig. 2.

Pharmacists made a total of 984 recommendations in rela-
tion to the 1140 DRPs identified, of which 685 (70%) were 
recorded as actioned by the GP (Table 1).

The number of recommendations was lower than the 
number of DRPs detected as not all DRPs required action 
by the doctor. This was the case with patient education on 
inhaler technique or, where the pharmacist addressed adher-
ence concerns. In addition, sometimes multiple DRPs were 
resolved with one recommendation, for example, ceasing a 
medication may have resolved both a ‘dose too high’ and a 
‘no indication for drug’ problem.

Of the DRPs described in Fig. 2, 50% of the causes 
related to medication use without indication (340) and over 
dosage (220).
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Table 1 outlines the contributions of the individual phar-
macists and demonstrates the variability between both indi-
vidual pharmacist recommendations per consultation and the 
percentage of recommendations accepted by the GP.

The average consultation length (Table 1) for individual 
pharmacists varied from between 25 to 48 min. It is inter-
esting to note that an increased length of consultation did 
not correlate with increased number of recommendations 
or an increase in the recommendation acceptance rate. In 
fact, Pharmacist 5 and 6 who had the longest average consult 
lengths at 44 and 48 min respectively, did not have the high-
est number of recommendations per consult.

One pharmacist was employed full time on the project 
and conducted 60% of the patient consultations (296 of 493). 
The remaining pharmacists worked a maximum of 1 day per 
week with most pharmacists doing a regular 4 h shift on a 

designated day at each practice, thus limiting their contribu-
tion to the data set. Several pharmacists had taken leave over 
January 2017 that also reduced their contribution to the data. 
Two pharmacists (Pharmacist 5 and 6) commenced patient 
consultations in January 2017, limiting both their training 
in project procedures and contribution to the dataset. One 
consequence of this, was that both Pharmacist 5 and 6 failed 
to record the number of their recommendations that were 
accepted by the GPs.

There was a statistically significant difference in the mean 
number of recommendations made by individual pharma-
cists (F (15,436) = 2.6, p < 0.001). Post hoc analysis (Tukey 
HSD) showed that Pharmacist 2 had a significantly greater 
mean number of recommendations per patient consultation 
than Pharmacist 1 (p < 0.001) however, there was no statis-
tically significant difference in means between the remain-
ing pharmacists. This difference could be due to a number 
of reasons. The fact that Pharmacist 1 number worked full 
time in the project and visited a large number of sites in 
comparison with Pharmacist 2 who worked 1 day per week 
in two practices may have contributed. A significant differ-
ence was found between four pharmacists and the proportion 
of recommendations accepted (x2 = 272.1, p < 0.001), two 
pharmacists (Pharmacists 5 and 6) were excluded from the 
analysis as they did not record the number of their recom-
mendations accepted.

 Table 2 shows detail on the activities of the pharmacists 
at the 15 general practice sites. Of particular interest is the 
difference in the percentage of recommendations accepted 
for the same pharmacist across different sites, clearly illus-
trated by Pharmacist 1 who had differing rates of accept-
ance across eleven practice sites. In addition, the difference 
between pharmacists at the same practice site is illustrated 
with Practice 12 where Pharmacist 2 recorded 2.5 recom-
mendations per consult and Pharmacist 4 recorded 2.3 rec-
ommendations per consult.

There was a statistically significant difference in the 
mean number of recommendations made per patient con-
sultation by pharmacists at individual practice sites (F 
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Table 1  Pharmacist consultations and acceptance rates

Pharmacist Number of patient 
consultations

Average consultation 
length (min ± SD)

Number of recom-
mendations

Recommendations/con-
sultation (mean)

Recommendations 
accepted by GP n 
(%)

Pharmacist 1 296 45 ± 7.0 501 1.7 256 (51%)
Pharmacist 2 159 23 ± 10.6 408 2.6 398 (98%)
Pharmacist 3 11 32 ± 7.1 20 1.8 20 (100%)
Pharmacist 4 6 25 ± 10.6 14 2.3 11 (79%)
Pharmacist 5 14 48 ± 12.4 26 1.9 Not recorded
Pharmacist 6 7 44 ± 3.8 14 2.0 Not recorded
Total 493 34 (± 12.7) 984 2.0 685 (70%)
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(15,436) = 2.558, p < 0.001). This is consistent across all 
pharmacists who visited multiple sites. Post Hoc analysis 
(Tukey HSD) showed that Practice 2 had a statistically sig-
nificant difference in the mean number of recommendations 
per patient consultation made in comparison with Practice 
12 (p < 0.027) however, there was no statistically significant 
difference in means between the remaining practices. There 
was a significant difference between practice sites and the 
number of recommendations accepted (x2 = 231.6 p < 0.001).

Discussion

Pharmacists integrated in general practice were effective in 
identifying the causes of patient DRPs and making recom-
mendations for their resolution. GPs were willing to collabo-
rate with pharmacists demonstrated by the high acceptance 
(70%) of pharmacist recommendations to resolve DRPs.

An advantage of this study included the implementation 
of the intervention across multiple sites in differing socio-
economic areas with multiple participating pharmacists. 
This multiple site, multiple practitioner design demonstrates 
that this type of intervention is potentially reproducible and 
feasible for more widespread implementation.

A similar study involving a pharmacist integrated in fam-
ily practice by Vande Griend et al. [13] identified that in 
addition to patients with diabetes and COPD, patients with 

cardiovascular disease (especially those with heart failure 
and/or hypertension), depression and kidney impairment 
were most likely to benefit from medication review by an 
integrated pharmacist. Adjustment of patient selection and 
recruitment methods used by pharmacists and GPs to take 
into account these additional patient groups, may increase 
the potential impact of the intervention.

The fact that a majority (90%) of the patient population 
had at least one DRP, indicated that an appropriate target 
population had been selected for the intervention and is con-
sistent with the results from previous studies [14, 15].

A large proportion (50%) of the causes of DRPs described 
in Fig. 2 related to medication use without indication (340) 
and over dosage (220).This highlights the potential opportu-
nities for integrated pharmacists to recommend de-prescrib-
ing in appropriate cases. Reducing the number and dosage of 
medications a patient is taking is likely to reduce medication 
costs, reduce DRPs and increase the ability of patients to 
adhere to their medication due to reduction in medication 
regimen complexity [16].

In contrast to Pharmacist 1–4 who joined the project in 
the trial phase in March 2016 and who attended multiple 
meeting regarding data collection for the project, Pharma-
cists 5 and 6 joined the project in January 2017 and received 
only 1 day of training in project procedures. This may 
explain why both Pharmacist 5 and 6 failed to record the 
number of their recommendations accepted as they may have 

Table 2  Pharmacist 
consultations, recommendations 
and GP acceptances by practice

Pharmacist ID Practice ID No. of patient 
consultations

No. of recom-
mendations

Recommenda-
tions/consultation

Recommendations 
accepted by GP n 
(%)

1 Practice 1 17 29 1.7 17 (59%)
1 Practice 2 7 19 2.7 6 (32%)
1 Practice 3 20 44 2.2 28 (64%)
1 Practice 4 54 80 1.5 39 (49%)
1 Practice 5 41 65 1.6 29 (45%)
1 Practice 6 19 30 1.6 9 (30%)
1 Practice 7 24 34 1.4 16 (47%)
1 Practice 8 3 8 2.7 8 (100%)
1 Practice 9 90 158 1.8 77 (49%)
1 Practice 10 2 1 0.5 1 (100%)
1 Practice 11 19 34 1.8 26 (76%)
2 Practice 12 90 227 2.5 219 (96%)
2 Practice 13 84 214 2.5 208 (97%)
3 Practice 14 11 20 1.8 20 (100%)
4 Practice 12 6 14 2.3 11 (79%)
5 Practice 4 9 19 2.1 Not recorded
5 Practice 15 5 7 1.4 Not recorded
6 Practice 5 4 4 1.0 Not recorded
6 Practice 7 3 10 3.3 Not recorded
Totals 493 984 2.0 685 (70%)
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been still adjusting to project procedures, including data col-
lection. This theory is supported by a study by Jorgensen 
et al. [17], examining barriers and facilitators to integrating 
pharmacists in primary care teams, which found that when 
there was no pre-existing professional relationship between 
the pharmacist and other members of the team, there was a 
delay in the development of a collaborative role until these 
relationships were established and other teams members 
learned to trust and value the pharmacist.

The integrated pharmacists made recommendations for 
DRP resolution and these recommendations were accepted 
by GPs in 70% of cases. This acceptance rate supports the 
findings of previous research, which found that integrated 
pharmacists had a 71% acceptance of recommendations 
made to GPs [18].

We noted there was a statistically significant variability in 
the number of recommendations made, and the proportion of 
recommendations accepted by both individual pharmacists 
(51–100%). When we analysed the data by practice site, rec-
ommendation acceptance rates varied between 30 and 100%. 
As highlighted by Jorgensen et al. [17] this variability may 
have been due to a number of factors including the practice 
infrastructure, the pharmacist’s professional relationship 
with the collaborating GPs and the willingness of the par-
ticipating practitioners to collaborate.

These variabilities between pharmacists and practice sites 
have highlighted the potential benefit of conducting further 
research investigating how and why the differences between 
sites and pharmacists occurred. Qualitative data could be 
collected relating to barriers and facilitators for acceptance 
of pharmacist recommendations from participating pharma-
cists, GPs and patients to allow further insights to be gained.

Limitations of this study included that the data collected 
about recommendations made by pharmacists lacked specific 
detail on the agent associated with each recommendation. 
This limited the depth of analysis able to be performed and 
the ability of the research team to assess the potential clini-
cal significance of the pharmacist recommendations.

In addition, the variability in pharmacist hours, length of 
time in the project and number of sites visited limited the 
ability of the research team to compare the results of individ-
ual pharmacists and may have reduced the significance of the 
statistical analysis. Additional research is required, and cur-
rently underway, to examine the impact of integrated phar-
macists on long-term patient and health system outcomes.

Conclusion

This study supports the premise that pharmacists inte-
grated in the general practice will be effective in iden-
tification of DRPs. GPs are willing to accept pharmacist 

recommendations and collaborate with pharmacists as part 
of the general practice team.
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