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Abstract

Introduction: Practice-based research is essential in enhancing medication knowledge, quality use of medicines, the scope of
the pharmacy profession and improving patient outcomes. This systematic review aims to uncover the attitudes of hospital
pharmacists towards practice-based research and their perceptions of the barriers and facilitators to undertaking practice-based
research.
Methods: A systematic search of MEDLINE, Embase, International Pharmaceutical Abstracts and Cumulative Index to Nursing and
Allied Health Literature databases from 1 January 2000 to 11 March 2021 was conducted. Peer-reviewed empirical studies exploring
hospital pharmacists’ perceptions of – as well as barriers and facilitators to – practice-based research were included and a descriptive
synthesis used to identify common themes.
Results: Nine studies were included in this review. Barriers and facilitators across four broad themes were related to pharmacist
capacity and capability, workplace environment, research resources, and research culture. Hospital pharmacists had a high interest
in conducting research, but limited research experience. Common barriers identified were lack of time, workplace support, funding,
research culture, and competing priorities. Having a post-graduate qualification and a positive attitude towards research facilitated
research participation. Departmental support, designated research time and creation of research networks and forums were seen as
facilitators for practice-based research.
Conclusion: Hospital pharmacists recognise the importance of practice-based research in improving knowledge, patient care and
advancing pharmacy practice. However, large variation has been reported for their confidence and experience in practice-based
research. Building research capacity and capability by supporting post-graduate research qualification, providing designated time
and creating research networks may strengthen the research culture amongst hospital pharmacists.

Keywords: hospital pharmacist, perceptions, barriers, facilitators, research, systematic review, workforce.

INTRODUCTION

Pharmacist involvement in research is vital for initiating
change in service delivery, promoting optimal use of
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medicines, advancing the profession and providing the
highest calibre of patient care.1 Practice-based research
has been identified as a core component of the phar-
macy profession globally with The International Phar-
maceutical Federation (FIP) Global Competency
Framework stating that pharmacists should ‘identify,
investigate, conduct, supervise and support research in
the workplace’.2 Similarly, the National Competency
Standards Framework for Pharmacists in Australia
states that all advanced practitioner pharmacists are
expected to ‘participate in research’.3 As the medication
experts within the healthcare team, pharmacists are in
an ideal position to undertake practice-based research to
ensure optimal medicine use and provision of pharmacy
services. Despite strong evidence that pharmacists
recognise the importance of research, it is well docu-
mented that few pharmacists actively participate in
practice-based research.4,5

In 2017, the Society of Hospital Pharmacists of Aus-
tralia (SHPA) established the National Translational
Research Collaborative (NTRC) to promote practice-
based research in hospital pharmacy, and in 2019 the
NTRC was incorporated as a Research Stream within the
SHPA Specialty Practice program, acknowledging
research as a core hospital pharmacist role.6 As part of
the Research Leadership Committee of the SHPA
Research Specialty Practice group, we were interested in
perceptions held by hospital pharmacists towards
research. A previous systematic review found that phar-
macists recognise the importance of research and desire
to be involved, but are limited by lack of time, opportu-
nity, funding and training.5 This study had a high pro-
portion of papers relating to community pharmacists;
therefore, the focus of this review was to identify papers
relating specifically to hospital pharmacists. This system-
atic review aims to understand the attitudes of hospital
pharmacists towards practice-based research and iden-
tify barriers and facilitators towards practice-based
research among hospital pharmacists. To our knowledge,
this is the first systematic review focusing specifically on
hospital pharmacists’ attitudes and perceptions towards
barriers and facilitators to practice-based research.

MATERIALS AND METHODS

Ethics statement

As this is a systematic review, no ethical approval was
sought.

This review was performed in accordance with the
Preferred Reporting Items for Systematic reviews and
Meta-Analyses (PRISMA) guidelines.7 The protocol for

this review was published on the Center for Open
Science (ID: YFZ5Q) prior to initiation.

Data Sources and Search Strategy

A systematic search was conducted using MEDLINE,
Embase, International Pharmaceutical Abstracts (IPA)
and Cumulative Index to Nursing and Allied Health Lit-
erature (CINAHL). All data sources were searched from 1
January 2000 to 11 March 2021 to ensure findings
reflected contemporary practice. The search strategy inte-
grated four key concepts: hospital pharmacists, attitudes,
perceptions and research. These terms were searched
with relevant subject headings, then searched again as
their respective keywords and synonyms. Appropriate
syntax and subject headings were applied to the same
key terms across all databases. The full MEDLINE search
strategy is available in the supplementary material. Refer-
ences of relevant studies were screened to identify other
potential studies not identified by the search strategy.

Inclusion and Exclusion Criteria

Included in this review were original peer-reviewed
research exploring barriers, facilitators, attitudes or per-
ceptions by hospital pharmacists towards practice-based
research. Studies involving both hospital and commu-
nity pharmacists were excluded unless results for hospi-
tal pharmacists were reported separately. Studies
focusing on pharmacists involved in clinical trials of
investigation drugs, studies without original data and
those written in languages other than English were
excluded from the review.

Study Selection, Data Extraction and Analysis

After the removal of duplicates, each citation was
screened independently by two reviewers (TL, JP, JB,
SM, JJ, EM and JH) against the inclusion/exclusion crite-
ria in Covidence (Veritas Health Innovation).8 Covidence
allows multiple authors to work simultaneously so each
citation is screened by two reviewers without conflict.
All reviewers were briefed on the inclusion and exclu-
sion criteria to ensure consistency. Discrepancies were
reviewed independently by a third reviewer (SR) and
discussed by all three reviewers until consensus reached.
Data on study characteristics, perceptions, and barriers
and facilitators towards practice-based research were
extracted (SR and JP). As considerable heterogeneity of
study contexts, designs and outcome measures was
anticipated a priori, a meta-analysis was not considered
feasible and therefore a descriptive data synthesis used
to identify common themes across the included studies.
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Risk of Bias Assessment

The risk of bias for each included study was indepen-
dently assessed by two reviewers (SR and JP) using the
Newcastle–Ottawa Quality Assessment Scale (adapted
for cross-sectional studies by Modesti et al.).9 The New-
castle–Ottawa Scale adapted for cross-sectional studies
provides a star rating across three criteria: selection
(maximum five stars), comparability (maximum two
stars) and outcome (maximum three stars). Any dis-
agreements were resolved by discussion.

RESULTS

The search strategy identified a total of 4390 studies.
Nine studies met the inclusion/exclusion criteria and
were included in this review (Figure 1).10–18 The stud-
ies included a total of 1193 hospital pharmacists from

six countries (Table 1). Eight of the nine studies uti-
lised a cross-sectional survey design and one study
was a pre–post survey of hospital pharmacists’ atti-
tudes towards pharmacy practice-based research
before and after a two-day introductory research
workshop.

All included studies in this review were at high risk
of bias (Table S1). None compared characteristics of
respondents and non-respondents, and only two studies
controlled for confounders.14,16 Three studies were
purely descriptive and did not include any statistical
analyses.11–13

Pharmacist Perceptions of Practice Based-Research

Five main perceptions toward practice-based research
were evident: strong research interest, low research con-
fidence, core pharmacist role, improved patient care and
enhancing the pharmacy profession (Table 1).

Records identified:
(n = 4,390)

Records removed before 
screening:

Duplicate records removed  
(n = 795)

Records screened
(n = 3,595)

Records excluded**
(n = 3,555)

Reports sought for retrieval
(n = 40)

Reports assessed for eligibility
(n = 40)

Reports excluded:
Did not focus on hospital 
pharmacists (n = 8)
Opinion piece or conference 
abstract (n = 10)
Did not address the research 
question (n = 13)

Studies included in review
(n = 9)

Identification of studies via databases
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Figure 1 PRISMA flow diagram of included studies.
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Strong Interest but Low Confidence in Research Participa-
tion
Six studies explored pharmacist interest in practice-
based research. Across all six studies, there was strong
interest, with 70–87% of pharmacists indicating that they
were interested in research participation.10,13–17 While
interest in participating in research was consistently
high, there was much greater variation in the proportion
of pharmacists who had experience with practice-based
research and were confident they could conduct
practice-based research, ranging 30–77% and 34–73%,
respectively (Table 1).10,11,13–16

Sex and years of experience did not appear to impact
pharmacist participation in research. Although the stud-
ies by Sarwar et al.15 and Waddell and Semciw18 found
male sex and years of experience to be significantly
associated with increased research confidence and moti-
vation, neither of them adjusted for potential con-
founders, such as post-graduate qualifications. When
Stewart et al.16 and Perreault et al.14 adjusted for such
confounders, both sex and years of experience were no
longer significantly associated with pharmacists’
involvement in research.

Barriers and Facilitators to Pharmacist Participation
in Practice-based Research

Across the studies included in the review, several barri-
ers and facilitators to participation in practice-based
research were identified. These barriers and facilitators
were considered across four key themes: pharmacist
capacity and capability; workplace environment, access
to research resources and research culture (Table 2).

Pharmacist Capacity and Capability
Research training was identified to have an important
role in pharmacist participation in practice-based
research in all nine studies included in this review. Poor
confidence and a lack of research training was seen as a
barrier to research participation while research training,
post-graduate or research qualifications, and previous
research experience facilitated research participation
(Table 3). In Nigeria, 84.3% of respondents agreed that
‘acquisition of additional training in research is essential
for effective pharmacy practice research’.12 Among
Canadian critical care pharmacists, having a PharmD,
PhD or completing a speciality residency was associated
with an 11-fold increase in the odds of participating in
research.14 Similar findings were reported among Aus-
tralian hospital pharmacists with post-graduate qualifi-
cations more likely to be involved in research,18 and in
Qatar where after adjusting for sex and time since com-
pletion of undergraduate degree, post-graduateTa
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qualification was associated with readiness to be
engaged in research.16

Previous research experience was observed to facili-
tate ongoing research participation across a number of
studies. In Saudi Arabia, previous research experience
was significantly associated with increased perception of
having the required skills for research, and those with
previous research experience reported requiring less
research supervision.17 In the same study, pharmacists
with previous research experience were more likely to
enjoy reading research papers, be confident in evaluat-
ing research findings, designing a research study,
acknowledge the opportunities available for them to
participate in research, and indicate they have the neces-
sary skills to do research.17 Lack of prior research expe-
rience was perceived as a barrier to research
participation by 35% of pharmacists in Waddell and
Semciw’s study.18

Workplace Environment
Within the work environment, lack of time and work-
place support were key barriers identified across most
of the studies included in this review. Lack of time was
identified as a barrier to practice-based research by
23.8–80.8% of pharmacists across seven of the nine stud-
ies included in this review.10,11,13–15,17,18 Competing
workload priorities were identified as a barrier in the
study from Canada.13 Studies in Qatar and Australia
identified having dedicated research time facilitated
practice-based research.11,18

Lack of support was identified as an additional
workplace-related factor impacting research

participation, relating to administrative, information
technology (IT) and managerial support.10,12–15,17,18

While lack of workplace support was a common theme
across many studies in this review, there was limited
detail provided in most studies to indicate what work-
place support was required.10,12–15,17,18 Perreault et al.14

identified that working at a university hospital and hav-
ing medical team support were positively associated
with research involvement when adjusting for other
confounders. This study also found that pharmacy
administration support did not appear to impact
research engagement.14

Research Resources and Research Culture
Access to research resources, awareness of research
opportunities and participation in research networks
were discussed as factors influencing research participa-
tion across a number of studies. Four studies reported
research funding and access to additional research
resources such as administrative, technical, statistical
and IT support as impacting pharmacy research partici-
pation.13–17 A lack of awareness of research opportuni-
ties and never having been asked to participate in
research was reported in three studies. Sultana et al.17

reported that 50% of pharmacists were unaware of
research opportunities and 46% had never been asked
to do research. Similar findings were reported in
Canada with 30% of respondents indicating they were
unaware of research opportunities,13 and in Pakistan
where 8.5% of respondents reported not having been
asked to participate in research.15 Sultana et al.17 also
reported that previous research experience increased

Table 2 Key themes of perceived barriers and facilitators to hospital pharmacist participation in practice-based research

Key themes Barriers Facilitators

Pharmacist capacity
and capability

Poor confidence and lack of research
training10,11,13,14,16

Research training10,11,13,14,16

Post-graduate or research qualification10,12,14,16,18

Previous research experience18

Self-improvement and contribution to patient care,
clinical practice and profession13,14,16,18

Workplace
environment

Lack of time10–15,17,18

Lack of workplace support10,11,13–18

Competing workload priorities13

Dedicated research time11,18

Access to research
resources

Lack of funding12,13,15

Lack of administrative and information technology
support11,16,17

Lack of access to statistical support16

Perceived bureaucratic
barriers related to ethics and governance processes18

Access to administrative and technical support11,17

Research culture Lack of research culture within the workplace17,18

Unaware of research opportunities13,15,17
Support from fellow pharmacists, employer and line
managers13,16

Research networks and communities13,14
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Table 3 Barriers and facilitators for hospital pharmacists’ participation in research from included studies

Author (year),
Country,
Number of participants

Perceptions

Statistically significant findings
Facilitators to support research

(%)a
Barriers preventing research

(%)

Awaisu et al. (2014)10

Qatar,
n = 120

NR Lack of time (71%)
Lack of job support (39%)
Lack of adequate training (60%)
Inadequate knowledge (28%)

Pharmacists with higher self-
assessed competence in research
had:
• Higher level of education

(p < 0.05)
• Place of work (p < 0.05)

Elkassem et al. (2013)11

Qatar,
n = 47

Time (36.2%)
Research training (34%)
Administrative (51%)
IT support (46.8%)

Time (19.1%)
Research training (38.3%)
Administrative (6.4%)
IT support (8.5%)

NA

Fakeye et al. (2017)12

Nigeria,
n = 65

Skills to be involved (87.7%)
Financial commitment (40%)
Time (55.4%)
Staff (40%)
Lay-out of practice setting
(72.3%)

Patient data access (36.9%)
Additional research training
(84.3%)

Skills to be involved (10.8%)
Financial commitment (58.5%)
Time (26.2%)
Staff (50.8%)
Lay-out of practice setting
(20%)

Patient data access (50.8%)
Additional research training
(84.3%)

Feasibility of conducting practice-
based research on routine patient
care activities:

More years of experience in practice
(p = 0.03)

Lee et al. (2018)13

Canada,
n = 85

Personal satisfaction (82%)
Opportunity to learn about a
disease state (78%)

Opportunities to join existing
teams (73%)

Mentorship programs (70%)
Research training/workshops
(53%)

Lack of time (92%)
Competing workload priorities
(88%)

Lack of support from
management (42%)

Lack of skills (52%)
Lack of resources to conduct
higher-level studies (62%)

Lack of awareness of research
opportunities (30%)

NA

Perreault et al. (2012)14

Canada,
n = 215

Creation of research forums
(97.6%)

Networks of pharmacists
interested in research (96.2%)

University support (20.6%)

Lack of time (80.8%)
Understaffed work environment
(69.5%)

Adjusted odds ratios for factors
associated with being moderately
or highly involved in research:b

• PharmD, PhD or speciality
residency (aOR = 11.23, 95%
CI = 3.27–38.50)

• University hospital (aOR =

3.68, 95% CI = 1.52–8.95)
• Strong personal interest in

research (aOR = 7.44, 95%
CI = 3.00–18.46)

• Perceived adequate level of
training (aOR = 2.23, 95%
CI = 1.01–4.90)

• ICU team support (aOR =

5.61, 95% CI = 2.17–14.55)

Sarwar et al. (2018)15

Pakistan,
n = 130

Replacement for research time
(52.3%)

Financial incentive (41.5%)

Lack of time (23.8%)
Lack of support (14.6%)
Lack of knowledge (11.5%)
Lack of incentives (16.2%)
Never been asked to participate
(8.5%)

No personal interest (7.7%)

Pharmacists had more positive
attitudes towards research if:

Male (OR = 8.86, 95% CI = 1.15–
53.74)

Worked in the inpatient settings
(OR = 4.56, 95% CI = 1.07–19.42)
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acknowledgement of opportunities to participate in
research. Lack of research culture within the workplace
was recognised as a barrier in the study from Aus-
tralia.18 In contrast, support from fellow pharmacists,
employers and line managers were identified as facilita-
tors for practice-based research.13,16 In Canada, creation
of research networks (96.2%) and research forums
(97.6%),14 the opportunity to join existing teams (73%),
participation in mentorship programs (70%) and

research training opportunities (53%) facilitated pharma-
cist participation in practice-based research.13

DISCUSSION

The findings from this systematic review confirm that
while interest in participating in practice-based research
is high among hospital pharmacists, large variation in

Table 3 (continued)

Author (year),
Country,
Number of participants

Perceptions

Statistically significant findings
Facilitators to support research

(%)a
Barriers preventing research

(%)

Stewart et al. (2015)16

Qatar,
n = 213

Administrative support (56.9%)
IT support (58.7%)
Statistical support (31.9%)
Research training courses
(46.9%)

Supportive research
environment (43.2%)

Research seminars
and discussions (54.9%)

Administrative support
(9.4%)
IT support (15.1%)
Statistical support (28.2%)
Research training courses
(28.6%)

Supportive research
environment (22%)

Research seminars and
discussions (23.4%)

aOR for factors associated with
being ready to be involved in
research:c

• Post-graduate qualification
(aOR = 3.48, 95% CI = 1.73–
6.99)

• Positive general attitude to
research (aOR = 3.24, 95%
CI = 1.62–4.67)

Sultana et al. (2016)17

Saudi Arabia,
n = 166

Financial reward (~50%)
Adequate time (>70%)
Administrative support (>70%)

Lack of time (63%)
Lack of support (48%)
Not being aware of research
opportunities (50%)

Never been asked to do
research (46%)

Pharmacists with previous research
experience were more likely to:
• Indicate they have the neces-

sary skills to do research
(p = 0.003)

• Require less supervision to
conduct research (p = 0.001)

Waddell and Semciw (2019)18

Australia,
n = 67

Support from department
(>40%)

Lack of time (80%)
Lack of support (30%)
Lack of research experience
(35%)

Perceived bureaucratic
barriers related to ethics and
governance processes (% NR)

Lack of research culture (% NR)

Higher levels of research
confidence:
• Males (p < 0.01)
• Post-graduate qualification

(p < 0.01)Higher levels of
research experiences:

• More years of practice
(p < 0.05)

• Research qualification
(p < 0.05)Higher levels of
research interest:

• Pharmacists who believed
research could influence prac-
tice (p < 0.05)

• Research qualification
(p < 0.05)

aOR = adjusted odds ratio; CI = confidence interval; IT = Information Technology; NA = not applicable; NR= not reported; OR = odds
ratio; PBR = practice-based research.
aDifference between those agreeing and those disagreeing is due to neutral responses, e.g. neither agree nor disagree.
bAdjusted for sex, years of experience as a critical care pharmacist and pharmacy administration support.
cAdjusted for sex, years of experience, confidence, motivation, perceived resources, research culture and positive diffusion of innovation.
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their confidence and experience with practice-based
research have been reported. Pharmacists perceive
practice-based research as an important part of their role
as pharmacists and is critical for patient care and
enhancing the profession, yet they lack the confidence to
participate in research. In this review, key barriers and
facilitators to pharmacy practice-based research partici-
pation were identified across four areas: pharmacist
capacity and capability, workplace environment, access
to research resources and research culture.

We found that pharmacists had positive perceptions
towards practice-based research. In this review, practice-
based research was perceived as core part of the phar-
macist role and pharmacists were interested in partici-
pating in practice-based research. Our results are
consistent with those previously reported in Awaisu and
Alsalimy’s5 2015 systematic review exploring commu-
nity and hospital pharmacists’ attitudes and involve-
ment in practice-based research. Up to 83% of
pharmacists were interested in participating in research,
but less than 50% of pharmacists were actually research
active.5 Since Awaisu and Alsalimy’s5 review was con-
ducted, additional research in this area has been pub-
lished and six studies have been included in our review
that were not previously analysed.12,13,15–18 These stud-
ies were conducted in Australia,18 Canada,13 Nigeria,12

Pakistan,15 Qatar16 and Saudi Arabia,17 creating a more
global picture of the experiences of hospital pharmacists
in practice-based research.

In this review, barriers and facilitators to pharmacist
participation in practice-based research across four key
areas were identified. These areas were pharmacist
capacity and capability, the workplace environment,
research resources and research culture. We found that
research training and post-graduate qualifications facili-
tated research participation. Similar findings have been
observed among nursing and allied health professionals
where research training was seen to not only play a role
in research participation but also in the use of research
to promote evidence-based daily practice.19,20 The
importance of research training and improving pharma-
cist research confidence was a clear theme across the
studies included in this review. It was noted that Lee
et al.13 and Awaisu et al.’s10 studies reported similar
levels of research confidence despite a greater number
of pharmacists in Lee et al.’s study reporting prior
research experience. Lee et al.13 report the most common
research experience of hospital pharmacists were data
analysis and presentation of study findings. Research
experience was not defined in Awaisu et al.’s10 study.
Future research to understand the specific research
training needs of the hospital pharmacist profession as
well as the development of profession-responsive

training opportunities appears to be an essential step in
increasing hospital pharmacist participation in practice-
based research.

Across all of the studies included in this review, the
workplace environment was seen as critical to improv-
ing hospital pharmacist participation in research. Lack
of research time as well as lack of workplace support
were critical barriers to research participation. The need
for protected time for research has been well docu-
mented across a wide range of health professions as a
strategy to overcome workplace barriers.21 While
research has been acknowledged as a core role for Aus-
tralian hospital pharmacy practice, until recently there
has been limited support from the profession to facilitate
the inclusion of research into practice. Both the introduc-
tion of the SHPA Australian Pharmacy Residency pro-
gram across Australian hospitals in 2019, which
includes research as a core practice element, and the
recognition of Research as a Specialty Practice stream,
are profession-based strategies to support pharmacists
in the incorporation of research into their daily prac-
tice.1,6 Pharmacy residency programs are well estab-
lished in the United States of America (USA) under the
administration of the American Society of Health-
System Pharmacists; however, completion of a research
project is not explicitly defined in their guidelines.4 As
such, research training is the responsibility of individual
institutions, resulting in varied research training and
experiences amongst US resident pharmacists.4 Other
programs have been implemented with the development
of practice-based research networks by the Agency for
Healthcare Research and Quality22 in the USA and the
World Hospital Pharmacy Research Consortium by the
International Pharmaceutical Federation Hospital Phar-
macy Section23 to promote the development of research
skills. Understanding how these strategies impact
research participation can be used to further address
barriers within the workplace environment.

The need for research resources and importance of
research culture to facilitate research participation was a
consistent theme. Engagement with national research
networks such as the SHPA Specialty Practice Stream,
as well as involvement in local research networks and
communities may increase pharmacist research aware-
ness and participation. In the USA, the development of
a practice-based research training network was shown
to better prepare resident pharmacists for involvement
in future research and improve research outcomes.24 In
this review, a large proportion of pharmacists indicated
that they were unaware of research opportunities or that
they had not been asked to participate in research, and
engagement with research networks and mentors had
been proposed as an important enabler of clinical and
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practice-based research.25,26 Simply inviting pharmacists
to participate in research may be a simple way to
increase research engagement.

A major strength of this study was the rigorous arti-
cle selection process using several different databases
and peer review processes. However, studies were lim-
ited to those in the English language, which may have
resulted in relevant studies being excluded. As all the
studies included were survey-based studies, results may
be influenced by social desirability bias as data is self-
reported. Surprisingly, no qualitative studies were iden-
tified for inclusion in this review. This may have
enriched data and added further insight into the per-
ceived barriers and facilitators to practice-based
research. Some studies had a low response rate, which
may have influenced results as survey responders may
intrinsically be more likely to conduct research or have
positive attitudes towards it. This may limit the general-
isability of results. Also, confounders and non-
responders were not analysed, potentially skewing
results. Additionally, findings from the individual stud-
ies may not be generalisable due to international differ-
ences in hospital pharmacy practice.

Pharmacy practice-based research is vital to elevate
the pharmacy profession, enhance the quality use of
medicines and ultimately improve patient outcomes.
The benefits of research are well recognised by hospital
pharmacists, and there is great interest in conducting
practice-based research. However, experience in
practice-based research is limited due to pharmacist-,
workplace- and research-related factors. Providing des-
ignated research time, research training and changing
culture through the generation of research networks and
forums is likely to improve hospital pharmacist partici-
pation in practice-based research.

CONCLUSIONS

Hospital pharmacists recognise the importance of
practice-based research in improving knowledge, patient
care and advancing pharmacy practice. However, large
variation has been reported for their confidence and
experience in research. Although many barriers and
facilitators were identified in this review, when adjusting
for confounders, pharmacists were more likely to be
involved in research if they had a post-graduate research
degree/training and a positive attitude towards research.
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