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Abstract
Background There is increasing recognition for the role of pharmacy technicians in obtaining medication histories and 
performing administrative tasks which may represent an opportunity cost when completed by pharmacists. Technician-
enhanced teams can therefore improve hospital clinical pharmacy services. In Australian hospitals, medication reconciliation 
and reviews can be documented in Medication Management Plans (MMPs) upon admission. Thus, MMPs can be used as 
feasible measures of the efficiency of pharmacy teams. Objective To quantify the impact of a technician-enhanced clinical 
pharmacy model on medication reconciliation and timeliness of pharmacist tasks. Setting 480-bed tertiary teaching hospi-
tal in New South Wales. Method The effect of a technician working alongside the geriatric pharmacist in a single hospital 
was evaluated. Outcomes were measured throughout two 4-week periods pre- and post-implementation for patients under 
the supervision of a geriatrician who were discharged during usual business hours. Data were collected by the supervising 
pharmacist. Main outcome measure Primary outcomes were the number of MMPs completed daily on average and during 
admission, as well as the timeliness of updating discharge summaries, medication histories and MMPs. Results The mean 
number of daily MMPs significantly increased from 2.25 to 4.90 with the technician (p < 0.001, 95% CI 1.66 to 3.64). The 
median time to update discharge summary significantly decreased from 6:48 to 2:33 h (p = 0.01). Conclusion This study sug-
gested that technician-enhanced teams could improve the efficiency of clinical pharmacy services in an Australian hospital.

Keywords  Australia · Clinical pharmacy · Geriatric · Hospital · Hospital pharmacy · Medication reconciliation · Pharmacy 
technician

Impact on Practice

•	 Technicians can improve team efficiency in Australian 
hospital pharmacies,  in terms of practical measures, 
including the average number of Medication Manage-
ment Plans completed daily and time taken to complete 
key tasks.

•	 Future research should involve development of a formal 
training package which include the five key competencies 
identified in the study described here.

Introduction

Internationally, suboptimal medication management and 
adverse drug events can contribute to 28% of potentially 
preventable hospital readmissions within 30 days [1]. In 
addition to adverse patient outcomes, medication-related 
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issues create a financial burden on the national health care 
system [2]. Medication-related issues can occur through 
transcription errors resulting in clinically inappropriate 
discrepancies between medications prescribed or admin-
istered between one care setting and the next [2]. Medica-
tion reconciliation, traditionally a pharmacist’s role, is a 
key step to minimising medication discrepancies during 
transitions of care and subsequent drug-related problems 
(DRPs) [3].

In Australian hospitals, medication reconciliation and 
reviews can be documented in Medication Management 
Plans (MMPs) upon admission, as per guidelines from the 
Society of Hospital Pharmacists of Australia (SHPA) [4]. 
These involve obtaining a best possible medication history 
(BPMH) using several sources, reconciling it against the 
inpatient orders and, in some institutions, clinically review-
ing the patient, with issues and recommendations noted for 
the treating team [4–6]. Ideally the document is updated 
until discharge, and communicated to the next health care 
professional [7]. Clinical pharmacists dynamically review 
inpatients from admission up to and including discharge. 
At discharge, the pharmacist reconciles the inpatient medi-
cation charts with the discharge prescription. If required, 
a medication list will be provided and an updated dose 
administration aid ordered from the patient’s community 
pharmacy. Such methods of medication management are 
demonstrated to improve appropriateness of medications and 
hence patient outcomes, preventing up to 84% of potentially 
harmful adverse drug events [6, 8–10]. Consequently, the 
European Statements of Hospital Pharmacy, published by 
the European Association of Hospital Pharmacists (EAHP), 
endorse pharmacists reviewing appropriateness of all medi-
cations and conveying medication-related information across 
transitions of care, especially admission to hospital [3].

Although some guidelines recommend medication his-
tory-taking and reconciliation be performed within 24 h 
of admission [9, 11–13], recent studies have shown that a 
timeframe of 48 h still reduces unintentional discrepancies, 
especially with a team-based service [14–16]. Internation-
ally, medication reconciliation as well as individual elements 
such as the BPMH are effectively performed by non-pharma-
cist members of the pharmacy team such as pharmacy tech-
nicians and students [6]. Having pharmacists perform tasks 
which may be completed by a pharmacy technician repre-
sents an opportunity cost as pharmacists’ clinical expertise 
may be applied elsewhere. This can involve latter stages of 
medication reconciliation, reviewing to identify DRPs and 
initiating clinical interventions to manage these DRPs prior 
to discharge, to help minimise patient harm [5, 6, 17, 18]. 
Compared to physicians and nurses, pharmacy technicians 
(under pharmacist supervision) obtain significantly more 
accurate histories in a shorter period [6, 10] and can perform 
medication reconciliation [18].

There is a growing body of evidence which describes 
technicians’ roles potentially expanding to include aspects 
of medication reconciliation. These are primarily from the 
United States and United Kingdom and appear to operate on 
ward-based models [19–23]. The EAHP Statements recog-
nise that “clinical pharmacy services should continuously 
evolve to optimise patients’ outcomes” but do not mention 
pharmacy technicians [3]. Therefore, to our knowledge, this 
is the first study to explore the feasibility of a team-based 
pharmacy technician in a context wherein a more advanced 
clinical support role is not yet well-established.

Aim

This study aimed to quantify the impact of a technician-
enhanced clinical pharmacy service model on the proportion 
of BPMHs taken and MMPs generated in a timely manner. 
The primary endpoints were the mean number of MMPs 
completed daily and timeliness of completing MMPs and 
discharge summaries. Secondary outcomes measured were 
the type of DRP and whether being on the geriatric ward 
correlated to receiving MMPs within a shorter timeframe. 
Understanding the type of DRPs provides insight into the 
type of interventions required. Furthermore, it has been 
demonstrated that there is no difference between pharmacists 
and pharmacy technicians in obtaining accurate BPMHs [24, 
25].

Ethics approval

This study was classified as a quality improvement pro-
ject by the Patient Safety and Quality Unit of the hospital 
and was not required to obtain formal ethics approval. All 
procedures performed were in accordance with the ethical 
standards of the institutional and/or national research com-
mittee and with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards.

Method

This prospective pre-post single-arm experimental study 
involved a single pharmacy technician working under one 
speciality (geriatrics) which services 30–60 patients within 
a 480-bed tertiary teaching hospital in New South Wales.

Technician training and implementation 
of the team‑based model

With electronic access to all required programs, the phar-
macy technician was trained in five key competencies:
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1.	 Updating the medication list in the electronic discharge 
summary

2.	 Creating a medication list for patient counselling
3.	 Taking a BPMH from a nursing home patient using the 

nursing home and pharmacy records (no patient contact)
4.	 Taking a BPMH from a patient and/or carer who man-

ages their own medication (patient/carer contact)
5.	 Counselling a patient and/or carer on discharge medica-

tions (with or without a medication list)

At the time of the trial, the technician had 5.5 and 1 years’ 
experience in community and hospital pharmacy, respec-
tively. She had also completed three certificates in com-
munity pharmacy through the Vocational and Educational 
Training sector and is currently completing an additional 
certificate in Hospital/Health Services Pharmacy Support. 
The latter is a 1-year course delivered online and has no 
entry requirements, although students must be employed 
in a hospital pharmacy [26]. It primarily focuses on tech-
nical skills including compounding and dispensing. Prior 
to the trial, the technician was trained for approximately 
3 h weekly, totalling 26.5 h prior to trial commencement, 
with each competency signed off after completion for 20 
patients under geriatric pharmacist supervision. The tech-
nician completed competencies (1) and (2) but due to staff-
ing restraints could only complete competencies (3) and (4) 
during the trial period; competency (5), which was of lower 
priority, was started towards the end of the trial. During the 
trial period, the technician worked from Monday to Friday 
8:00 am to 5:00 pm to align with the pharmacist’s hours.

The pharmacist was responsible for supervising the tech-
nician and verified the technician’s BPMH against one hard-
copy source, such as the patient’s own medications or fax 
from a community pharmacy showing medications packed 
in dose administration aids. Additionally, the pharmacist 
reconciled medications for discharge, performed clinical 
reviews and interventions, consulted with the medical team 
and obtained BPMHs if the technician required assistance.

Data collection

The inclusion criteria for the audit were any patients under 
the care of a geriatrician and discharged during the service 
hours of Monday to Friday from 8:00 am to 5:00 pm during 
the 4 weeks of data collection from October to November 

2017 for the pre-implementation period, and January to Feb-
ruary 2018 for the post-implementation of the pharmacy 
team-based service. Patients were de-identified and assigned 
codes designated by the researchers.

The study hospital’s electronic medical record system 
(PowerChart, Cerner Millenium) was used to collect data 
on time of admission, time between writing of the discharge 
summary by the prescriber and its subsequent updating by 
the pharmacy team, time and number of MMPs and where 
relevant, BPMHs (to be followed up by MMPs). These were 
used as measures of the pharmacy team’s efficiency. The 
identity of the pharmacist or technician who updated each 
discharge summary, BPMH and MMP was also recorded. 
For the selected patients who received MMPs, each DRP 
was recorded and categorised by one author according to a 
previously validated Australian DRP taxonomy [27]. The 
patient’s ward was also recorded to identify any association 
between the timeliness of MMPs and whether a patient was 
located on the geriatric ward.

Data analysis

IBM SPSS Statistics (version 24) was used to analyse the 
data. An independent samples t test was performed on the 
daily number of MMPs; Pearson Chi squared tests on per-
centages of patients receiving MMPs relative to technician 
employment or ward location; and Mann–Whitney U-tests 
on non-normally distributed patient ages and times taken 
to complete activities. A value of p < 0.05 was interpreted 
as statistically significant for all comparative tests. Where 
available in SPSS, Yates’ Continuity Correction was applied 
for Chi squared analysis.

Results

A total of 81 and 147 patients were eligible for analysis in 
the pre- and post-implementation periods, with median ages 
(IQR) of 89 (86.5–91.5) versus 89 (86.0–92.0) years and 
gender distributions of 68 versus 62% female, respectively.

In terms of daily workload, the mean (± SD) number of 
MMPs completed without the technician was 2.25 (± 1.55), 
significantly increasing to 4.90 (± 1.55) with the technician 
joining the geriatric team (p < 0.001, 95% CI 1.66 to 3.64) 
(Table 1).

Table 1   The total and daily 
mean number of Medication 
Management Plans completed, 
pre- and post-implementation of 
the team-based technician

*Denotes statistical significance, independent samples t-test (p < 0.05)

No Technician (n = 81) Technician (n = 147) p value

Number of MMPs completed daily (mean ± SD) 2.25 ± 1.55 4.90 ± 1.55 < 0.001*
Number (%) of patients who received MMPs 

during admission
49 (60.5%) 97 (66.0%) 0.50
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The median time to complete a BPMH with a techni-
cian on the team was 22:54 h (Table 2). The median time 
to complete an MMP without and with a pharmacy tech-
nician were 48:42 h; and 25:06 h, respectively (p = 0.26). 
Conversely, median time to update discharge summary sig-
nificantly decreased from 6:48 to 2:33 h (p = 0.01). Of the 
increased work completed during the implementation of the 
technician-enhanced team model, the percentages of BPMHs 
and discharge summaries updated by the technician were 
55.7% (n = 54/97) and 72.6% (n = 98/135) respectively. Of 
the 147 post-implementation patients, 34.7% had BPMHs 
obtained by the pharmacy team within 24 h of admission.

All issues identified on the MMPs are presented in 
Table 3. Of all the MMPs evaluated during the pre- and post-
implementation periods (n = 409), the most frequent DRP 
at 26.9% was the drug order being incorrect, incomplete or 
discrepant, followed by missing therapy which comprised 
14.2% of the identified issues.

The proportion of patients that received an MMP within 
24 h was significantly greater on the geriatric ward compared 
to other wards (34.5% (n = 30) vs. 22.6% (n = 7), p = 0.01), 
although there was no difference by 48 h (49.4% (n = 43) vs. 

45.2% (n = 14), p = 0.23). There was also a statistically sig-
nificant difference in the proportion of patients with MMPs 
during admission (74.7% (n = 65) on the geriatric ward vs. 
48.4% (n = 15) on other wards, p = 0.02).

Discussion

To our knowledge, this is the first study which has evalu-
ated service-delivery outcomes of a newly-implemented 
technician-enhanced team-based clinical pharmacy service 
model. The model was associated with an increase in the 
mean number of MMPs completed daily, reduced time to 
complete MMPs and discharge summaries and helped detect 
DRPs, mostly those relating to drug orders.

The mean number of daily MMPs more than doubled dur-
ing the study period; this may have been subject to oppor-
tunity as there were almost twice as many discharges in the 
post-implementation period (81 vs. 147). The antecedent 
increase in admissions presented a greater opportunity to 
complete MMPs in a timely manner. At the study hospi-
tal, discharge processing took priority and MMPs were 

Table 2   Median (IQR) times 
to update medication histories, 
Medication Management Plans 
and discharge summaries, with 
and without a team technician

*Denotes statistical significance, Mann–Whitney U Test (p < 0.05)
a Time to medication histories during the pre-implementation period was not recorded as they were updated 
by pharmacists directly before an MMP

Time to update No technician Technician

Median (IQR) (hh:mm) n Median (IQR) (hh:mm) n p value

Best possible medication history a 22:54 (16:00, 65:55) 97 –
Medication management plan 48:42 (14:08, 139:10) 49 25:06 (17:25, 68:30) 97 0.26
Discharge summary 06:48 (01:46, 28:37) 65 02:33 (01:21, 19:28) 135 0.01*

Table 3   All drug-related issues 
from Medication Management 
Plans

The absolute occurrence and percentage of issues were reported
a Included: suboptimal regimen frequency; inappropriate/suboptimal drug form; drug use process; syner-
gistic/preventative drug missing; drug not consumed at all; unable to store or use/doesn’t use drug/form as 
directed; inadequate information or not understood/followed; treatment duration too short or long; dosage 
instructions unclear, incomplete, not understood by patient/carer; dose selection; drug under- or over-used; 
dose too low; inappropriate combination of drugs/food/alcohol

Classification (n = 409) Frequency Percent

Drug order incorrect, incomplete, illegible, discrepant 110 26.9
Indication not treated/missing therapy 58 14.2
No indication 40 9.8
No or too infrequent monitoring 32 7.8
Inappropriate: contraindicated, ineffective, not safest 27 6.6
Dose too high 22 5.4
Change in disease state requiring dose adjustment 22 5.4
Prescribed drug not available 16 3.9
ADR occurred 11 2.7
Othera 71 17.4
Total 409 100.0
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completed in the time between discharges. Hence there was 
almost twice as much baseline work for the pharmacy team 
as opposed to when the pharmacist was working alone. The 
increased efficiency may be attributed to the technician 
having specific roles without having to attend to additional 
responsibilities of pharmacists (e.g. discharge medica-
tion reviews) [6, 28]. The technician obtained and updated 
BPMHs for most patients (54/97) in our study. As this was 
a newly implemented technician-enhanced service model, 
ward staff lack of familiarity of the technician role may have 
reduced the team’s efficiency. Conversely, a study by Elliott 
et al. [23] included a 0.4 full-time equivalent ward-based 
technician at baseline and observed an even higher rate of 
technician assistance on admission (167/193). This high-
lights the potential differences between upskilling a previ-
ously established role and implementing a new technician-
enhanced clinical service model, within a national setting 
where more advanced technician roles are not ubiquitous or 
well-established.

The median time to complete an MMP, while falling from 
48:42 to 25:06 h, did not reach significance. The equivalent 
service-delivery endpoint reported by Elliott et al. [23] was 
the median time until the first clinical pharmacist review, 
which significantly improved from 5.5 to 3.0 days. The non-
significance observed in the present study may be attrib-
uted to the difference in baseline times to complete MMPs 
between the two studies, suggesting a more limited scope for 
improvement in the present study. Alternatively, the sample 
size in the present study may have been underpowered to 
detect significant differences compared to Elliott et al. There 
is opportunity to revisit this study with a larger sample size 
and conduct data collection over a longer period.

The median time to update discharge summaries signifi-
cantly improved with the technician. The improved check-
ing, discrepancy-resolution and subsequent updating of dis-
charge summaries may be explained by the patient already 
having a baseline BPMH and this not needing to be obtained 
for the first time by a pharmacist on discharge. Many phar-
macists place a high priority on discharge processes due to 
the gap in communication and care between prescribers and 
patients. This necessitates explanation of discharge medica-
tions to patients or organisation of new dose administration 
aids.

The most frequent DRP at 26.9% was the drug order 
being incorrect, incomplete or discrepant. In accordance 
with previous studies, a clear majority of the DRPs were 
transcription discrepancies occurring due to the transition 
of care into the hospital [7, 9]. This is an emphatic reminder 
of the need for accurate BPMHs which can be obtained by 
a trained pharmacy technician. Future studies could supple-
ment this research by conducting harm severity ratings for 
each DRP identified on the MMPs and potential economic 
benefits of resolving these DRPs. Alternatively, changes in 

Drug Burden Index (DBI) scores [29] could be investigated 
for issues involving anticholinergic and sedative medica-
tions to evaluate clinically significant harm reduction ena-
bled by having a technician on the team. DBI would be a 
more accurate indicator of patient safety compared to the 
surrogate measure of MMPs used in this study. Moreover, 
a significantly higher proportion of patients on the geriatric 
ward received MMPs within 24 h and during admission, sup-
porting the need for future studies on improving inter-ward 
care and communication between different medical teams.

This study possessed several strengths. Firstly, record-
ing time to complete BPMHs rather than the duration of 
history-taking alone reflected the workflow of the team in a 
patient-centred context, rather than focusing on one of the 
many tasks of the technician such as compiling a BPMH, 
which previous studies have done [6]. Secondly, the geriat-
ric admissions in this study, although medically complex, 
reflected a large proportion of the ageing population with 
co-morbidities and polypharmacy and hence high risk of 
DRPs at transitions of care [9, 17]. On the other hand, this 
study was limited by its partly retrospective baseline data 
collection, which limited follow-up of several data points, 
such as the wards of some patients or cause of a DRP which 
hindered classification. It was a single centre, non-blinded 
audit in one ward of a tertiary hospital, and therefore gen-
eralisability was limited. As the post-implementation study 
period commenced immediately after 26.5 h of training, the 
technician’s proficiency could still have been improving and 
the ward staff still adjusting to the new technician during 
the trial period, potentially introducing bias and limiting the 
scope for inter-study comparisons [23]. An informal regu-
lar feedback tool or formal evaluation tool could have been 
developed for quality assurance but was beyond the scope 
of this feasibility study. Quality assurance should be further 
explored as there are conflicting data on the satisfaction of 
ward staff with the pharmacist-technician team model [23, 
30].

Conclusion

A technician-enhanced pharmacy team improved the effi-
ciency of clinical pharmacy services in an Australian hospi-
tal. The technician significantly improved the mean number 
of MMPs completed daily, the time taken to update dis-
charge summaries and helped detect DRPs, mostly those 
relating to drug orders and missing therapy. The discrepancy 
in time to complete MMPs based on ward location implied 
a need for further studies on improving inter-ward care 
and communication. Thus, as hospital pharmacy services 
advance in scope and demand internationally, further studies 
are required to confirm the external validity of integrating 
technician roles into the clinical pharmacy team.
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