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Abstract
Aims: As the population ages, potentially inappropriate prescribing (PIP) in the elderly may become
increasingly prevalent. This undermines patient safety and creates a potential source of major morbidity
and mortality. Understanding the factors that in�uence prescribing behaviour may allow development of
interventions to reduce PIP. The aim of this study is to apply the Theoretical Domains Framework (TDF)
to explore barriers to effective prescribing in the elderly in the ambulatory setting.

Methods: A scoping review was performed based on the �ve-stage methodological framework developed
by Arksey and O’Malley. Our search strategy included PubMed, CINAHL, EMBASE, the Cochrane Database
of Systematic Reviews, and Web of Science. We also searched �ve electronic journals, Google and
Google Scholar to identify additional sources and grey literature. Two reviewers applied eligibility criteria
to the title and abstract screening, followed by full text screening, before systematically charting the
data. 

Results: 5,731 articles were screened. 29 studies met the selection criteria for qualitative analysis. Using
TDF, 14 domains for barriers to effective prescribing were identi�ed. Signi�cant domains include
physician-related factors such as “Knowledge”, “Skills”, and “Social/Professional Role and Identity”;
issues with “Environmental Context and Resources”; and the impact of “Social In�uences” and “Emotion”
on prescribing behaviour.

Conclusion: The TDF elicited multiple domains which both independently and collectively lead to barriers
to effective prescribing in elderly patients in the ambulatory setting. Changing the prescribing climate will
thus require interventions targeting multiple stakeholders, including physicians, patients and
hospital/clinic systems. Moving forward, we will perform a Delphi study to explore individual domains
and ultimately develop a physician-pharmacist collaborative care intervention to guide prescribing for the
elderly in the ambulatory setting. 

Background
The aging population brings with it an increasing number of older adults (aged 65 years and above)
living with chronic disease and taking medications on a regular basis. Compared to younger individuals,
the elderly are at increased risk for developing drug-related complications due to a multitude of reasons
including frailty, multi-morbidity, altered drug pharmacokinetics and pharmacodynamics, as well as a
higher proportion of polypharmacy1. This predisposes the elderly to an increased risk of potentially
inappropriate prescribing (PIP).

PIP describes the use of medications where the actual or potential harms of therapy outweigh the
bene�ts, and encompasses both potentially inappropriate medications (PIMs) and potential prescribing
omission (PPOs)2. PIP increases the risk of undesirable clinical consequences including adverse drug
events (ADEs), functional decline, falls, cognitive impairment medication non-adherence and mortality3.
Multiple screening tools have been developed to identify PIMs and PPOs in the elderly, including The
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Improving Prescribing in the Elderly Tool, The Medication Appropriate Index, Beers’ criteria, and Screening
Tool of Older Person’s Prescriptions (STOPP) and Screening Tool to Alert doctors to Right Treatment
(START)4.

Despite these tools, PIP remains a signi�cant problem worldwide, with studies estimating the prevalence
of PIP in the elderly between 31-73%5-8. Although certain factors (e.g. clinical complexity, con�ict between
patient and physician’s preferences) may be applicable across all settings, we hypothesize that there
exists unique barriers to effective prescribing depending on the type of practice (e.g. inpatient vs.
outpatient, primary care clinics vs. specialist clinics, rural vs. urban). For this study, we chose to focus on
the outpatient or ambulatory care setting, where physicians may experience more time constraints during
each individual patient encounter, lack of support from institution-based prescribing algorithms or
pharmacist-led medication reviews, and the need to juggle medications from multiple prescribers9-11.
Obtaining an in-depth understanding of the factors that in�uence physicians’ prescribing behaviour may
allow development of interventions to reduce PIP.

This study thus aims to explore barriers to effective prescribing in the elderly in the ambulatory setting.
This review also serves as part of a proof-of-concept study in Phase 1 of an extended 3-phase project to
improve prescribing for the elderly at outpatient clinics in public hospitals in Singapore.

Methods
To capture barriers reported by physicians without placing a limit on the scope or nature of studies, a
scoping review was selected over a systematic review. In line with the goals of scoping reviews, quality of
evidence and risk of bias were not assessed12. We adopted the �ve-stage methodological framework
developed by Arksey and O’Malley12, with advancements proposed by Levac, Colquhoun and O’Brien13

and the Joanna Briggs Institute (JBI)14.

Stage 1: Identifying the research question

Our aim is to map barriers experienced by physicians when they are prescribing for older adults with
multi-morbidity. As the results will eventually help to inform formulation of an outpatient collaborative
care intervention, we focused our search on studies conducted in the ambulatory setting (i.e. hospital
outpatient clinics, specialist clinics, and primary care clinics). Hence, our research question was �nalized
as: 

What are the key barriers to appropriate prescribing for older adults receiving ambulatory care?

Stage 2: Identifying relevant studies

JBI’s three-step search strategy was adapted14, with an initial limited search conducted in PubMed by one
of the reviewers (SL). A list of relevant articles was identi�ed and an analysis on the index terms and
MeSH terms was performed to identify relevant search terms. In addition, JBI's mnemonic PCC
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(population, concept, and context)14 was utilized to �nalize our search strategy, with guidance from a
librarian. Table 1 shows a summary of the search terms.

Table 1: Summary of search terms

  Keywords (MeSH terms and text word)

Population Aged, older adult(s), older patient(s), older person(s), older people, elderly, seniors

Concept Inappropriate prescribing, drug prescriptions, practice patterns (physicians), clinical
practice pattern(s), prescribing, deprescribing, deprescription, polypharmacy AND
barrier(s), challenge(s) and di�culty/di�culties

Context Ambulatory care, primary health care, outpatient, clinic(s), primary care

 

In the second step of the search, our full search strategy was applied across the following databases
from 30 Aug 2018 to 5 Sep 2018: PubMed, The Cochrane Database of Systematic Reviews (CDSR),
Embase, Web of Science and Cumulative Index to Nursing and Allied Health Literature (CINAHL). The full
search strategy for the peer-reviewed databases is provided in Appendix 1.

Grey literature searches were conducted using Google and Google Scholar to capture non peer-reviewed
publications on the subject. We reviewed the �rst 50 titles/websites that were displayed, sorted by
relevance and limiting the publication date from 1998 onwards. In addition, we also searched electronic
databases of the following �ve journals relevant to our topic, using limited key words: Age and Aging,
Archives of Gerontology and Geriatrics, BMC Geriatrics, Gerontology Series A and Journal of the American
Geriatrics Society. In addition, reference lists of the included studies were also searched. This last step
was recommended in JBI’s three-step search strategy14.

Stage 3: Study selection

Two reviewers (SL and DYY) who are practicing clinicians independently completed the �rst stage title
and abstract screening, resulting in a total of 45 eligible studies for the second-stage full text screening.
Twenty-nine studies were found to be eligible for inclusion, following full text screening by the same
reviewers. Con�icts were resolved through discussion. The two-stage screening process was managed in
Covidence15, an online systematic review software. Table 2 shows the eligibility criteria used for
screening. 

 

Table 2: Eligibility criteria for scoping review



Page 5/13

  Inclusion Exclusion

Population patients 65 and older children, adolescents and adults younger than 65

Concept prescribing by physicians,
barriers associated with
general prescribing

prescribing by pharmacists or nurse practitioners,
prescribing restricted to speci�c diseases or speci�c
medication 

Context outpatient care including
primary care

inpatient care, long term care

Others - study protocols

 

Stage 4: Charting the data

One of the reviewers (SL) performed data extraction, charting the following information: Authors, year,
country of origin, aims and purposes of the study, study population, sample size, methods of the studies
and key �ndings on barriers identi�ed by physicians. The second reviewer (DYY) validated the extracted
data and made suggestions for changes and additions, with agreement from the �rst reviewer (SL).

Stage 5: Collating, summarising and reporting the results

Barriers identi�ed in the studies were mapped to the Theoretical Domains Framework (TDF) proposed by
Michie and colleagues16. The TDF synthesizes constructs drawn from 33 psychological theories relating
to behaviour and behaviour change, and summarises them into 14 domains that were validated in
201217. The domains broadly capture in�uences of cognition, emotions, social and environmental factors
that impact one's behaviour (Atkins et al, 2017). The �ow of the process is reported using the PRISMA
�ow diagram19.

Results
Our search yielded 5,731 abstracts, of which 45 full-text articles were assessed for eligibility, and an
eventual 29 articles were included in the qualitative synthesis (Figure 1).

Barriers to effective prescribing in the elderly were mapped to the TDF and categorised into major themes
and constructs. These factors were further subdivided based on their respective stakeholders (e.g. patient,
physician, healthcare system) where appropriate so as to more effectively target interventions. Table 3
shows a summary of the studies selected, while Table 4 shows the results of our scoping review based
on the TDF.

Our scoping review identi�ed three major stakeholders which in�uence effective prescribing in the elderly
– namely the patient, the physician, and the healthcare system at large. Signi�cant barriers in each
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stakeholder category can be further summarised to direct appropriate interventions, as shown in Table 5
(see Tables 3-5 in the Supplemental Secition).

Discussion
The TDF elicited multiple domains which both independently and collectively lead to barriers to effective
prescribing in the elderly in the ambulatory setting, including signi�cant factors pertaining to Knowledge,
Skills, Social/Professional Role and Identity, Social In�uences and Environmental Context and Resources.
We recognise that the elderly remain a unique population owing to their medical complexity,
multimorbidity and frailty, and this can prove challenging for physicians who lack the knowledge and
skillsets to effectively manage this group of patients. Patients and their families may exhibit poor
healthcare literacy, ‘doctor-hop’, or express unrealistic expectations including the belief that ‘prescribing
validates illness’, and may thus be reluctant to discontinue medications. Contextual factors such as
socioeconomic status and access to healthcare and resources must also be considered when examining
reasons for non-compliance or discrepant beliefs.

Beyond usual evidence-based guidelines which may be more easily applicable in younger patient groups,
there is a constant need to weigh the risks and bene�ts of each recommendation based on individual
patient context in the elderly, and thus no ‘one size �ts all’ solution. With increased specialisation and
fragmentation of care, physicians have also highlighted concerns regarding inter-professional
relationships, hesitancy to interfere with recommendations from secondary or tertiary care, and also fears
surrounding adverse outcomes or medicolegal consequences. With limited access to prescribing support
or pharmacists in the ambulatory setting, it is thus not surprising that this constant need for debate,
consultation and individual patient consideration may be time-consuming, resource-intensive, and thus
makes it seemingly easier for physicians to skirt around the issue rather than address PIP, and hope that
the decision for effective prescribing may be deferred to the next healthcare provider.

Changing the prescribing climate will thus require interventions targeting multiple stakeholders, including
patients, physicians, ambulatory clinic systems and healthcare policy makers. At the level of the
community, we need to work towards correcting the misconception that ‘more medications constitute
better treatment’, that desprescribing does not equate to ‘giving up on the patient’, and gently reinforce the
importance of medication review. Healthcare and social policies need to target the issue of healthcare
�nancing, provision of adequate subsidies and ensuring equal access to healthcare. For physicians, more
training and education in managing elderly patients may be helpful, but beyond the equipment of
knowledge and skills alone there is also the need to develop good clinical reasoning, which may come
with increased exposure to geriatric medicine, delivery of holistic, patient-centred care, and with increased
experience and clinical wisdom. It is a delicate process that cannot be rushed and needs to be guided by
good role models, alongside provision of adequate support including access to members of the
multidisciplinary team (e.g. pharmacists for medication reviews, specialty care nurses for counselling on
non-pharmacological management e.g. in the management of urinary incontinence), allowing seamless
updating and retrieval of diagnoses and medication lists across institutions and healthcare settings, and
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encouraging open communication among multiple healthcare providers instead of having each one
practise in silo.

This scoping review distinguishes itself from existing literature in its focus on elderly patients receiving
ambulatory care, which has its own unique set of challenges compared to hospital or residential-based
care. It serves as an exploratory piece to better understand the barriers to effective prescribing, and maps
out these barriers based on the TDF to provide a comprehensive picture on the ambulatory prescribing
climate and allow for more systematic targeting of interventions.

However, because we sought to understand general barriers to prescribing rather than disease-speci�c or
drug-speci�c considerations, the exclusion of studies that focused on either may have limited the number
of studies included in this review. The authors also acknowledge that contextual factors (e.g. access to
healthcare) may not be applicable across all healthcare settings, and may need to be interpreted in
accordance to each population’s unique needs.

In conclusion, there exist multiple barriers to effective prescribing which will require multipronged
interventions targeting patients, physicians and the healthcare system at large in order to reduce PIP and
improve care in the elderly. Moving forward, the study team will take �ndings from this scoping review
into a modi�ed Delphi study to explore the signi�cance of the identi�ed TDF domains in Singapore’s
context, and ultimately develop a physician-pharmacist collaborative care intervention to guide effective
prescribing for the elderly in the ambulatory setting.
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Figure 1

PRISMA 2009 Flow Diagram(19)
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