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Abstract

Background Nearly half of all adults are affected by chronic conditions with long-term medications often being

the primary intervention. Although models like that of Murshid and Mohaidin contribute to our understanding of pre-
scribing behaviours, they are not specific to chronic conditions and may not reflect the full range of influencing fac-
tors relevant to long-term care. Better understanding the factors that may influence healthcare professionals’ decision-
making could help inform policy and guidelines as well as identify targets for future research and interventions.

Methods An overview of systematic reviews was undertaken, following the 2020 PRISMA guidelines. PubMed,
Embase, Web of Science, Cochrane Library and Google Scholar were searched from 01/01/2013 to 7/11/2023. Quality
assessment was undertaken using the AMSTAR 2 tool. Screening, data extraction and synthesis were conducted. Con-
fidence in findings was assessed using the GRADE-CERQual tool. An existing generic conceptual model of prescribing
was adjusted to specifically reflect chronic conditions.

Results Twenty-six reviews published between 2013 and 2023 were included, synthesising 689 primary stud-

ies. Patient factors that may influence prescribers’ decisions included age, ethnicity, education and level of rurality

of residence. Prescribers describe assessing individual patient characteristics when weighing the risks and benefits,
with a tendency to prioritise risks—especially for patients with multiple comorbidities or complex needs. Prescribers’
approach to risk may be influenced by their clinical experience, care setting and assessment tools. High workload
and competing priorities may lead to clinical inertia in terms of delaying or preventing medication initiation. Shared
decision-making may not always be shared equally between patients and prescribers. Beyond direct medication
costs, prescribers may also consider broader healthcare costs, such as the need for monitoring and use of support
staff for monitoring. External factors such as guidelines may be helpful in navigating risks, with their effectiveness
potentially enhanced when they offer specific recommendations tailored to prescribers’ population characteristics.
Conclusions Prescribers may need to navigate multiple challenges when making prescribing decisions for people
with chronic conditions. This overview of systematic reviews suggests possible interrelated factor categories influenc-
ing prescribing decisions. The conceptual model may be used as a framework for future research and development
of interventions.
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Background

Chronic conditions represent a significant and growing
health issue, affecting nearly half of all adults [1, 2]. The
World Health Organization defines them as “long dura-
tion, non-communicable” diseases caused by “a com-
bination of genetic, physiological, environmental and
behavioural factors” [3]. Conditions must persist for at
least 6 months to be labelled chronic [4]. They are a lead-
ing cause of mortality, accounting for 74% of deaths and
contribute to 85% of healthcare expenditure worldwide
[3, 5]. The prescription of long-term medications is often
the primary intervention to control disease progression,
reduce complications and improve patient outcomes
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[6-8]. However, prescribing decision-making in chronic
conditions is complex [9, 10] and may differ from that in
acute conditions.

Prescribing decision models, such as the conceptual
model by Murshid and Mohaidin (Fig. 1) [11-14], suggest
several factor categories that may influence prescriber
behaviour, including patient characteristics, pharmacist
factors, marketing efforts and contextual factors, as well
as trust between physicians and pharmacists. However,
these models do not distinguish between prescribing in
chronic and acute conditions, despite the different objec-
tives of these prescribing contexts [15]. Acute prescrib-
ing may be more typically urgent and symptom-driven,
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Fig. 1 Conceptual model of physician decision-making process—image reproduced from Models and theories of prescribing decisions: a review
and a suggested new model by Murshid M A and Mohaidin Z, published in Pharmacy Practice (Granada), under the CC BY-NC-ND 3.0 licence
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focussing on immediate relief or resolution of illness [16].
Whereas, chronic prescribing often aims to slow disease
progression, may require a more proactive approach and
involves long-term monitoring [17]. Furthermore, exist-
ing models may not fully account for the influence of pre-
scriber characteristics nor incorporate some additional
factors identified in the wider literature such as clinical
guidelines [18], disease severity or risk assessment scores
[19] and clinical decision support systems [20]. Thus,
there is a need to reassess existing models, with a specific
focus on chronic conditions.

The existing literature on prescribing in chronic condi-
tions includes systematic reviews describing factors that
may influence prescribing decisions for specific medica-
tion classes or single disease types. Due to the breadth
and complexity of these factors, decision-makers may
struggle to navigate and synthesise the existing evidence.
To address this, an overview of systematic reviews was
conducted to provide a comprehensive overview of the
factors that may influence prescribing practices. By col-
lating, synthesising and summarising the available evi-
dence, this overview aims to clarify key factors that may
shape prescribing decisions for long-term medications
in chronic conditions and provide a chronic condition-
specific model. This model may help better inform pol-
icy development and identify potential targets for future
research and interventions.

The objectives of this overview were to address the fol-
lowing research questions:

« What are the factors that may influence the prescrib-
ing of long-term medications for chronic physical
health conditions?

« What changes, if any, are needed to an existing pre-
scribing model by Murshid and Mohaidin to better
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reflect the factors that may influence prescribing for
chronic conditions?

Methods

Study design and protocol

We conducted an overview of systematic reviews follow-
ing guidance from Cochrane [21], Hunt et al. [22], Gates
et al. [23] and the enhancing transparency in reporting
the synthesis of qualitative research (ENTREQ) check-
list [24]. The overview was reported according to the
2020 preferred reporting items for systematic review and
meta-analysis (PRISMA) statement [25]. The protocol
was registered on PROSPERO (CRD42023467276).

Scope

This overview of systematic reviews synthesised system-
atic reviews of qualitative, quantitative and mixed meth-
ods studies of factors that may influence prescribing in
chronic physical health conditions.

Eligibility criteria

The eligibility criteria are included in Table 1 based on
the SPIDER (Sample, Phenomenon of Interest, Design,
Evaluation, Research type) framework [26].

Search strategy

A comprehensive search strategy, including automated
and manual search techniques, was developed using
the SPIDER framework [26]. The following databases
were searched in line with Bramer et al.: PubMed MED-
LINE (including electronic publications ahead of print),
EMBASE, Web of Science (Core Collection), Cochrane
Library and Google Scholar (the first 200 relevant refer-
ences) [33]. Reference checking and citation searching
were implemented manually to complement the initial

Table 1 Eligibility criteria reported according to the SPIDER framework

Sample

Adults with non-communicable chronic physical health conditions. Children were excluded due to developmental

and pharmacokinetic variations and a lower evidence base [27-29]. Chronic mental health conditions were not
included as non-medication approaches are typically recommended as first-line treatment in these conditions
[30, 31]. Communicable diseases (e.g. HIV, tuberculosis) were excluded as they are not classified as chronic, and
treatment aims to prevent progression or transmission with less room for individualised prescribing [32]

Phenomenon of interest

Only factors influencing medication initiation were considered. Other stages of the prescribing process, such as titration

and discontinuation, were not included as they are less commonly explored in the literature

Design

Published peer-reviewed systematic reviews. Other types of review including rapid reviews and scoping reviews were

not included. Protocols and conference abstracts were not included

Evaluation
decision-making:

Eligible systematic reviews included those with results on at least one of the following outcomes relevant to prescribing

(i) Factors influencing initiation of long-term medications
(ii) Experiences of healthcare professionals making prescribing decisions
(iii) Barriers and facilitators to prescribing long-term medications

Research type

As described in the scope, systematic reviews of qualitative, quantitative and mixed methods studies published in any

language between 01/01/2013 and 07/11/2023 were included
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search strategy [34]. Preliminary searches using the terms
“chronic condition*” or “disease*” produced an over-
whelming number of irrelevant results. To refine the
search, a list of chronic diseases generated by 83 stake-
holders from an existing systematic review on self-man-
agement support for people with chronic conditions was
incorporated into the search strategy (Additional file 1:
Table 1) [35]. Protocols and conference abstracts were
not included at the full-text stage but a manual search
was undertaken to identify any subsequent published
reviews. Forwards and backwards citation searching for
other reviews was conducted on the included reviews.
Searches were conducted from the 1st of January 2013
to the 7th of November 2023 to ensure that the find-
ings were relevant to current clinical practices and poli-
cies. There was no time limit for primary studies in the
included reviews. There were no language restrictions.
The full search strategy is in Additional file 2: Tables 2-6.

Selection of systematic reviews

The search results were imported into HubMeta; dupli-
cates were eliminated through the automated deduplica-
tion tool and confirmed manually by one reviewer (MG).
Titles and abstracts were independently reviewed by any
two of three reviewers (MG, AO and KM) to evaluate eli-
gibility against the pre-specified criteria. An initial cali-
bration exercise was undertaken between reviewers using
a random sample comprising 1% of the search results.
Full texts of all reviews identified as potentially relevant
by both reviewers were retrieved and independently
assessed for eligibility by each of the two main reviewers
(MG and KM). Any discrepancies were resolved through
discussion. If discrepancies persisted, consultation with
another member of the research team was sought (JF).

Data extraction and assessment of methodological
limitations

Data was extracted from each systematic review: study
settings, data collection methods, methodology and
study design. For the systematic reviews with qualita-
tive findings, factors from the Murshid and Mohaidin
conceptual model [12] were listed on the data extraction
form to ensure systematic extraction of qualitative find-
ings. If new factors were identified, they were added to
the list of factors [12]. Factors identified in the systematic
reviews with quantitative findings were then extracted.
One reviewer (MQG) extracted relevant data, which was
subsequently verified by a second reviewer (KM) for
accuracy.

Quality assessment
To assess the quality of the included systematic reviews,
the AMSTAR 2 (A Measurement Tool to Assess
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Systematic Reviews 2) tool was employed [36]. This
tool evaluates the methodological quality of systematic
reviews based on 16 domains [36]. Systematic reviews
were scored independently by two reviewers (MG and
KM) with any discrepancies addressed through discus-
sion. If discrepancies persisted, consultation with another
member of the research team (JF) was sought. Although
AMSTAR 2 is not intended to generate an overall score,
systematic reviews with significant weaknesses across
critical domains may raise concerns regarding confidence
in their findings [37]. Studies that lacked methodological
rigour—if they scored more than 5 critical domain weak-
nesses—were excluded.

Overlap analysis

Overlap analysis in overviews of reviews examines the
extent to which primary studies appear across multiple
systematic reviews. The corrected covered area metric,
ranging from 0 (no overlap) to 1 (complete overlap), was
used [38].

Synthesis

Synthesis was undertaken by one reviewer (MG) in dis-
cussion with co-authors (JF and AOC). Qualitative
research in this context explores perceptions of stake-
holders concerning influences on their prescribing. Fac-
tors perceived as influencing the prescribing of long-term
medications for chronic conditions identified in the
qualitative research in the systematic reviews were syn-
thesised narratively. Themes were identified using the
“framework” approach by reading the systematic reviews,
identifying a thematic framework and coding each review
to that framework [39, 40]. Murshid and Mohaidin’s con-
ceptual model was used as a thematic framework and
added to as coding progressed [12].

Quantitative research in this context identifies factors
that have been tested by researchers for association with
prescribing behaviours. The factors tested are usually
limited to those that are available to researchers or easily
measured. The study designs used can identify associa-
tion but not causation. Factors identified in the quantita-
tive research in the systematic reviews were synthesised
using a vote counting approach based on direction of
effect [41].

Confidence in findings

The GRADE-CERQual tool was used to assess confidence
in findings. One reviewer (MG) conducted GRADE-
CERQual assessments based on four components: meth-
odological limitations, coherence, adequacy of data and
relevance. Each component was assessed by the level of
concern (no or very minor, minor, moderate or serious).
A judgement was made about the overall confidence in
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review findings (high, moderate, low or very low). Find-
ings were initially assigned high confidence, with down-
grades applied if notable concerns were identified within
any of the four GRADE-CERQual components [42].

Constructing the new conceptual model

Factors related to the themes identified from qualitative
research in the systematic reviews were incorporated
into the conceptual model by Murshid and Mohaidin and
a diagram produced.

Results

A total of 4498 articles were identified from data-
base searches. One hundred four full-text articles were
assessed for eligibility and 26 systematic reviews were
included (Fig. 2). For a detailed version of the PRISMA
diagram, see Additional file 3: Fig. 1.

The 26 included systematic reviews had lead authors
from 10 countries (see Table 2). Most reviews were con-
ducted by authors in high-income countries and were
published towards the latter part of the 2013 to 2023
period. Four reviews included only qualitative primary
research studies, nine reviews included only quantita-
tive primary research studies and 13 included both types
and mixed methods studies. Cumulatively they included
689 primary research studies, ranging from 3 to 69 pri-
mary studies per review. Although the inclusion criteria
and search strategy encompassed any prescribers, all of
the included studies focussed on factors that may influ-
ence physicians’ prescribing practices. For further details
of the included systematic reviews, see Additional file 4:
Table 7.

The “corrected covered area” was 0.03, indicating little
overlap among the primary studies in the included sys-
tematic reviews. 65.4% (17/26) of the included reviews
focussed on cardiovascular conditions (cardiovascular
disease, atrial fibrillation and hypertension). Inter-rater
reliability at the title/abstract stage of screening was 0.65
(Cohen’s kappa) and at full-text stage was 0.89 (Cohen’s
kappa).

For the list of excluded systematic reviews at the full-
text stage and the reasoning behind their exclusion, see
Additional file 5: Table 8. Most of the systematic reviews
were of critically low quality defined as “more than one
critical flaw with or without non-critical weakness”
No systematic reviews included a list of excluded stud-
ies with justifications for their exclusion. Three system-
atic reviews had insufficient methodological rigour to be
included in the overview of systematic reviews due to sig-
nificant methodological limitations in their study design.
Detailed quality assessment using AMSTAR 2 is docu-
mented in Additional file 6: Table 9.
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Synthesis of qualitative findings

Twenty-eight factors perceived by healthcare profes-
sionals to influence prescribing decisions for chronic
conditions were identified (see Table 3). Using the
GRADE-CERQual, eight factors were assessed as high
confidence, eight as moderate confidence, seven as low
confidence and five as very low confidence. These fac-
tors were categorised into six key themes: (1) patient
factors perceived to influence prescribing decisions; (2)
individualised patient risk—benefit assessment—which
predominantly focussed on the risks rather than the
benefits when making prescribing decisions; (3) clini-
cal inertia—defined as the failure to initiate a treat-
ment when indicated in this context [69]—which may
result from factors related to prescribers, interactions
between healthcare professionals and the healthcare
system; (4) medication costs—which are important in
the prescribing decision-making process and go beyond
direct medication costs to the prescriber; (5) shared
decision-making—which is not always shared equally
between patients and prescribers when making pre-
scribing decisions; and (6) external factors influence
prescribing decisions.

Patient factors perceived to influence prescribing decisions
Patient-level factors were reported to shape prescrib-
ing decisions. Healthcare professionals described that
an older patient age may influence their prescribing
decisions [47, 54, 65, 68] due to health professionals’
considering the potential interactions of a long-term
medication with other medications, weighing the risks
of polypharmacy alongside possible effect on comor-
bidities or frailty [43, 46, 53, 56, 60, 64, 66]. When
considering patients living in rural or remote areas,
prescribers were concerned about barriers to follow-up
appointments, monitoring or emergency appointments,
which were perceived as an additional risk [53, 60, 64].
Some prescribers reported that a perceived need for
additional resources for patients who could not speak
the dominant language within the country or had low
levels of literacy could lead to not prescribing some
medications [43, 46, 60, 64]. Prescribers indicated that
occupational status of patients might play a role in their
decisions, with more aggressive or faster-acting medi-
cations favoured for those in employment to facilitate
a quicker return to work [53]. Prescribers’ presump-
tions about patients’ socioeconomic status were also
reported as a potential influence on prescribing deci-
sions, with some prescribers opting not to prescribe
medications if they believed the patient could not
afford it [53, 64].
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Individualised patient risk-benefit assessment
predominantly focussed on the risks rather than the benefits
when making prescribing decisions

When prescribing for chronic conditions, prescrib-
ers may prioritise potential risks over potential benefits
[46]. They described that any potential for poor patient
understanding would lead them to perceive prescribing
as higher risk; this might be due to language barriers [45,

46, 48], literacy levels [46], visual impairment [46], cog-
nitive state [60, 61, 64] or mental health [60]. Concerns
about potential misunderstandings, adherence and self-
management led some prescribers to decide against pre-
scribing to avoid risks. Support from family, community
health or social care was described by prescribers to give
some reassurance that a medication would be used cor-
rectly, leading some prescribers to initiate a medication



Table 2 Characteristics of included systematic studies

Authors (year)

Title

Country of first author Condition

Medication

Methodology Studies

Abdelkader et al. (2023) [43]

Arshad et al. (2021) [44]

Bin Rsheed and Chenoweth (2017)
[45]

Byrne et al. (2022) [46]

Chin et al. (2016) [47]

Dhungana et al. (2021) [48]

Generalova et al. (2018) [49]

ludici et al. (2014) [50]

Juetal. (2018) [51]

Khatib et al. (2022) [52]

Lalor et al. (2022) [53]

Prescribing patterns of antihyperten-
sive medications: a systematic review
of literature between 2010 and 2020

Prescribing patterns of antihyperten-
sive medications in low- and middle-
income countries: a systematic review

Barriers that practitioners face

when initiating insulin therapy in gen-
eral practice settings and how they can
be overcome

Individual, healthcare professional
and system-level barriers and facili-
tators to initiation and adherence

to injectable therapies for type 2 dia-
betes: a systematic review and meta-
ethnography

The treatment gap in patients

with chronic systolic heart failure:

a systematic review of evidence-based
prescribing in practice

Barriers, enablers and strategies
for the treatment and control of hyper-
tension in Nepal: a systematic review

A systematic review of clinicians’ views
and experiences of direct-acting oral
anticoagulants in the management
of nonvalvular atrial fibrillation

Prevalence and factors associated
with glucocorticoids (GC) use in sys-
temic sclerosis (SS¢): a systematic
review and meta-analysis of cohort
studies and registries

General practitioners’ perspectives
on the prevention of cardiovascular
disease: systematic review and the-
matic synthesis of qualitative studies

Patient and healthcare provider
barriers to hypertension awareness,
treatment and follow up: a systematic
review and meta-analysis of qualitative
and quantitative studies

Factors influencing clinician prescrib-
ing of disease-modifying anti-rheu-
matic drugs for inflammatory arthritis:
a systematic review and thematic
synthesis of qualitative studies

Qatar

Pakistan

Saudi Arabia

UK

Australia

Australia

UK

Italy

Australia

Canada

Australia

Hypertension

Hypertension

Diabetes mellitus

Diabetes mellitus

Cardiovascular disease

Hypertension

Atrial fibrillation

Systemic sclerosis

Cardiovascular disease

Hypertension

Inflammatory arthritis

Antihypertensives

Antihypertensives

Insulin

Insulin and injectable hypoglycaemic
agents

Heart failure medications

Antihypertensives

Anticoagulants

Glucocorticoids

Preventative cardiovascular agents

Antihypertensives

Disease modifying anti-rheumatics

Mixed methods

Quantitative

Mixed methods

Qualitative

Quantitative

Mixed methods

Mixed methods

Quantitative

Mixed methods

Mixed methods

Qualitative

40

26

19

)

23

15

10

23

34

15
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Table 2 (continued)

Authors (year)

Title

Country of first author Condition

Medication

Methodology

Studies

Mahmoud et al. (2023) [54]

Maimaris et al. (2013) [55]

Mas Dalmau et al. (2017) [56]

Milman et al. (2018) [57]

Ng et al. (2015) [58]

Ogab et al. (2018) [59]

Orayj and Lane (2019) [60]

Osasu et al. (2021) [61]

Pokorny et al. (2022) [62]

Presta et al. (2022) [63]

Pritchett et al. (2020) [64]

Meta-analysis of factors associated
with antidiabetic drug prescribing
for type 2 diabetes mellitus

The influence of health systems

on hypertension awareness, treatment,
and control: a systematic literature
review

Patients’and physicians’ perceptions
and attitudes about oral anticoagula-
tion and atrial fibrillation: a qualitative
systematic review

Clinical inertia in the pharmacological
management of hypertension: a sys-
tematic review and meta-analysis

Barriers and facilitators to starting
insulin in patients with type 2 diabetes:
a systematic review

What is the impact of frailty on pre-
scription of anticoagulation in elderly
patients with atrial fibrillation? A sys-
tematic review and meta-analysis

Patterns and determinants of prescrib-
ing for Parkinson's disease: a systematic
literature review

Patients’and clinicians' perceptions
of oral anticoagulants in atrial fibril-
lation: a systematic narrative review
and meta-analysis

Interactions with the pharmaceutical
industry and the practice, knowledge
and beliefs of medical oncologists
and clinical haematologists: a system-
atic review

Impact of frailty models on the pre-
scription of oral anticoagulants

and on the incidence of stroke, bleed-
ing, and mortality in older patients
with atrial fibrillation: a systematic
review

Clinicians’views and experiences
of prescribing oral anticoagulants
for stroke prevention in atrial fibrilla-
tion: a qualitative meta-synthesis

UK Diabetes mellitus

UK Hypertension

Spain Atrial fibrillation

Canada Hypertension

Malaysia

Canada

UK Parkinson's disease

UK Atrial fibrillation

Australia Cancer

Italy Atrial fibrillation

UK Atrial fibrillation

Diabetes mellitus

Atrial fibrillation

Oral hypoglycaemics

Antihypertensives

Anticoagulants

Antihypertensives

Insulin

Anticoagulants

Dopaminergic agents

Anticoagulants

Chemotherapy/haematological agents

Anticoagulants

Anticoagulants

Quantitative

Mixed methods

Mixed methods

Quantitative

Mixed methods

Quantitative

Mixed methods

Mixed methods

Mixed methods

Quantitative

Mixed methods

40

53

25

44

34

31

23

13
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Table 2 (continued)

Authors (year)

Title

Country of firstauthor Condition

Medication

Methodology

Studies

Proietti et al. (2022) [65]

Qadi et al. (2020) [66]

Rushforth et al. (2014) [67]

Wilkinson et al. (2019) [68]

Frailty prevalence and impact on out-
comes in patients with atrial fibrillation:
a systematic review and meta-analysis
of 1,187,000 patients

Patients’and health professionals’atti-
tudes and perceptions towards the ini-
tiation of preventive drugs for primary
prevention of cardiovascular disease:

a systematic review of qualitative
studies

Barriers to effective management
of type 2 diabetes in primary care:
qualitative systematic review
Management of atrial fibrillation

for older people with frailty: a system-
atic review and meta-analysis

Italy

UK

UK

UK

Atrial fibrillation

Cardiovascular disease

Diabetes mellitus

Atrial fibrillation

Anticoagulants

Preventative cardiovascular agents

Injectable and oral hypoglycaemic
agents

Anticoagulants

Quantitative

Qualitative

Quialitative

Quantitative

33

32

20
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Table 3 Summary of qualitative findings
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#

Summary of qualitative review findings

Confidence
according to CERQual
assessment

Likelihood of
review representing
decisions

Studies contributing to the review finding

22

23

24

25

26

3.2

33

34

35

Patient factors

Age: Elderly patients are less likely to be
prescribed high-risk medications; younger
patients may be steered towards non-medical
interventions

Ethnicity: Patients from ethnic minorities may
be perceived to need additional resources
for decision-making and overcoming barriers

Socioeconomic status: Lower socioeconomic
status can lead to less prescribing due to lower
patient awareness reduced self-advocacy,

and financial resources

Occupational status: Fast-acting medications
are preferred for patients who will be returning
to work

Geographical factors: Patients in rural areas
have less medications prescribed due to dis-
tance for monitoring and follow-up appoint-
ments

Individualised patient risk-benefit assessment

Barriers to understanding: Issues such as lan-
guage, literacy, visual ability, cognitive state
and mental health affect prescribing due

to potential communication, self-management

and adherence concerns

Comorbidities: Multiple conditions complicate
prescribing due to interaction risks and other
priorities

Disease features: Risk-benefit assessments vary

with disease duration and symptom severity

Frailty: Frailty influences prescribing decisions
as it increases the perceived risk

Healthcare professional identity: Experience,
speciality and healthcare setting affect risk
acceptance in prescribing

Objective measures: Disease severity markers
and risk assessment tools guide prescribing

Clinical inertia

Inadequate healthcare professional knowl-
edge: Lack of training, experience and partici-
pation in research trials contribute to clinical
inertia

Prescriber experience: Experience impacts
decision-making and resistance to new
medications

Professional responsibility: Ambiguity
in responsibility can cause hesitation in start-
ing medications

Healthcare system factors: Time constraints,
patient load and competing priorities contrib-
ute to clinical inertia

Colleagues of the same profession: Prescribers
value their colleagues'opinions and support
when making prescribing decisions, this may
reduce clinical inertia

Medication costs

High

Moderate

Low

Very low

Low

High

Moderate

Low
Low

High

Low

High

Moderate

High

Moderate

Very low

Highly likely

Likely

Possible

Unclear

Possible

Highly likely

Likely

Possible
Possible

Highly likely

Possible

Highly likely

Likely

Highly likely

Likely

Unclear

[43, 46, 53, 56, 60, 64, 66]

[43, 46, 60, 64]

[53, 64]

(53]

[46, 52, 64]

[46, 48, 60, 61, 64]

[45, 46, 56, 60, 61, 64]

[53,60]

[46, 53]

[45,49,51,58,61,64]

[51,53]

[45, 46,49, 52, 53,56, 58, 61, 64, 67]

[53, 55, 56]

[45,46, 51,52, 56, 58, 64, 66, 67]

[52,53, 58]

(53]
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Table 3 (continued)
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#  Summary of qualitative review findings Confidence
according to CERQual
assessment

Likelihood of Studies contributing to the review finding
review representing
decisions

4.1 Medication costs: Costs influence prescrib- High
ing; justification is based on patient benefit
and affordability

4.2 Financial incentives: Financial incentives Low
or reimbursement can encourage prescription
of certain medications

4.3 Healthcare system costs: Medications Low
with an increased workload due to monitor-
ing and follow-up appointments are less likely
to be prescribed

4.4 Patient affordability: Prescribers consider medi- High
cation costs to prevent financial harm

5  Shared decision-making

5.1 Adherence: Healthcare professionals Moderate
may not offer medications due to beliefs
about patient adherence

5.2 Assumptions about patient preferences: High
Assumptions can lead to unequal patient
involvement in decisions

5.3 Active requests: Patient requests can influence  Moderate
prescribing, benefiting those with better
health literacy

External factors

6.1 Sales and marketing: Pharmaceutical pay- Very low
ments can influence prescribing decisions

6.2 Guidelines availability: Availability of guidelines Moderate
positively affects prescribing

6.3 Guidelines relevance: Guidelines must align Moderate
with local demographics and priorities to be
effective

64 Academia: Clinical research findings can sup- ~ Very low
port decision-making but their source must be
perceived to be trustworthy

6.5 Expert opinion: The opinions of experts Very low
within a field may influence less experienced
healthcare professionals’decision-making

Highly likely [48,51, 53, 64, 6]

Possible [46, 52, 66]

Possible [49, 64]

Highly likely [46, 48, 51-53, 64]

Likely [45, 58, 64, 67]

Highly likely [45, 46, 5153, 64, 66, 67]

Likely [51,53,60]

Unclear [62]
Likely [46, 48, 64, 67]

Likely 52, 56, 60, 64]

Unclear [66]

Unclear [51]

[46, 48, 64, 66]. Similarly the need for regular monitoring
or follow-up appointments was described as reassuring
by prescribers as any adverse effects or adherence issues
could be detected and managed promptly, making them
more likely to prescribe certain medications [49, 64].

Prescribers stated that multiple comorbidities com-
plicated their prescribing decision-making as interac-
tions with other medical conditions and competing
priorities made risk assessment more challenging [53,
56, 60, 61, 64]. They perceived comorbidities that cause
dependency or reduced coping ability as carrying the
most risk, influencing the likelihood of initiating a
long-term medication [53, 56, 60, 61, 64].

Patient age was reported as a common factor in risk—
benefit assessments. Some prescribers preferred to

offer lifestyle changes before medications to younger
patients, believing that this age group might prefer to
avoid taking medications long-term [37]. They reported
viewing patients with longer disease durations or more
severe symptoms to have more to gain from long-
term medications [53, 60], but if the condition per-
sisted for too long or led to frailty, the benefits might
not outweigh the risks [53]. Prescribers described their
assessment of patient frailty being based on clinical
judgement and frailty assessment tools [46, 53].

More experienced healthcare professionals described
being more accepting of risk when prescribing long-
term medications [45, 49, 61, 64]. This experience was
described as the number of years in practice but also
their familiarity with the medication or regular use in
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clinical practice [61]. Prescriber type could influence
comfortability with prescribing; some primary care prac-
titioners described being less comfortable with risk, pre-
ferring to defer high-risk prescribing decisions [45, 51,
58, 64] or co-managing with specialists in secondary care
[51]. Prescribers stated that while they primarily relied
on their clinical judgement, they were also influenced by
objective measures such as disease severity markers [45,
53] and risk assessment tools [51].

Clinical inertia—which may result from factors related

to prescribers, interactions between healthcare professionals
and the healthcare system

Prescribers expressed that their lack of knowledge could
contribute to delays or reluctance in initiating some
medications [45, 46, 52, 53, 58, 61, 67]. Potential rea-
sons cited for this were insufficient training [49, 53, 61],
limited experience [49, 53, 61], limited participation in
research trials [53] or being unaware of recent advance-
ments in the field [52, 56, 64]. More experienced or sen-
ior prescribers described making decisions in a more
efficient manner but acknowledged that they might also
be more resistant to change [53, 55]. Some prescribers
reported putting greater trust in their personal clinical
experience than in new research findings [56]. Prescrib-
ers also reported that colleagues’ opinions and support
may inform their prescribing decisions [53].

Primary care practitioners described uncertainty over
which medications fell within their prescribing remit [56,
67], with some perceiving some medications as not their
responsibility [46, 52, 64, 66] or not concordant with their
professional role or identity [45, 49, 51, 58, 61, 64]. They
also report feeling less confident in high-risk or complex
scenarios so defer to specialists in secondary care [45,
51, 58, 64]. Both primary and secondary care prescribers
noted that communication channels between them were
not necessarily well coordinated or timely which could
influence their decision about whether to prescribe a
medication or lead to delays [51, 52, 56, 64].

Prescribers described limited consultation time and
competing priorities as additional barriers. The reasons
for this included that the initiation of medications often
needs time-intensive patient education, discussion of
treatment options and shared decision-making [52, 53,
58]. Large numbers of patients in clinics and prescribers’
feelings of professional burnout could make the initiation
of long-term medications less of a priority [52, 58], some-
times leading to a focus on acute symptom management
rather than the initiation of long-term preventative medi-
cations [52, 66].
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Medication costs—which are important in the prescribing
decision-making process and go beyond direct medication
costs to the prescriber

Healthcare professionals reported that medication costs
were a factor when making prescribing decisions about
long-term medications [48, 51, 53, 64, 66]. They described
weighing these costs in their risk—benefit assessments
justifying the costs when a patient was likely to highly
benefit from the treatment or faced a high risk of dis-
ease progression without it [51, 53]. Although financial
incentives or reimbursement might encourage them to
prescribe certain medications [52], some prescribers felt
uncomfortable and did not think these approaches were
ethical if they did not align with best evidence practices
or the medications were not relevant for their patient
population [46, 66]. In healthcare settings where care is
not free at the point of access, prescribers reported fac-
toring in medications costs to patients to protect them
from financial harm, though these decisions were based
on their perceptions rather than direct empirical knowl-
edge of their patients’ financial circumstances [46, 51, 53,
64]. Prescribers described that while having monitoring
for medications gave them some reassurance, they might
not prescribe a medication if this monitoring resulted in
an increased workload, resource use or need for support
staff [49, 64].

Shared decision-making—which is not always shared equally
between patients and prescribers when making prescribing
decisions

Prescribers described how shared decision-making
played a role in whether they initiated long-term medi-
cations. They reported sometimes choosing not to dis-
cuss long-term medications if they thought that a patient
might not want to take the medication for a range of
potential reasons. These may include anticipated refusal
[45, 58, 64, 67], potential difficulties with adherence [45,
58, 64, 67], reluctance to initiate new medications [52],
desire to avoid polypharmacy [52] or certain side effects
[53, 66], or avoidance of certain treatment modalities
such as injections [45, 46, 53, 67] and interventions need-
ing high levels of monitoring [64]. Additionally, some
prescribers described not discussing certain treatments
with patients, fearing it might heighten patient health
anxiety if it is viewed as a “last resort” by reinforcing
concerns about disease progression or death [51, 53].
When patients actively request a medication, prescrib-
ers reported they were more likely to initiate it [51]. They
did recognise that this often favoured people from higher
socioeconomic backgrounds who often are more literate
and able to self-advocate, thus exacerbating health ine-
qualities [53, 60].
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External factors influence prescribing decisions

The role of sales and marketing in influencing prescrib-
ing decisions was only identified in one systematic review
in which prescribers reported that payments from phar-
maceutical companies to prescribers in the oncology and
haematology fields made them more likely to initiate cer-
tain medications [62]. Other external factors were more
commonly mentioned. Prescribers described guidelines
positively influencing their decision-making to prescribe
a long-term medication [46, 48, 52, 64]. However, they
emphasised for guidelines to be influential they need to
be developed using evidence from studies with partici-
pants that were similar to their local patient populations
[44, 52, 56, 60, 64] and take into account any local psy-
chosocial factors [64] or public health issues and priori-
ties [44]. Any ambiguity or uncertainty in the guideline
recommendations could make their prescribing decision-
making more complicated so could lead to them not
using the guidelines [66]. Another aspect that was men-
tioned by prescribers was that their use of guidelines in
their decision-making depends on their accessibility in
the moment [46, 48, 64] because they can find it difficult
to recall recommendations [67]. Academia in the form
of published research was described as influencing pre-
scribing practices [51, 66] but some prescribers described
having mistrust in this source of information [66]. Expert
opinion from colleagues could also guide and support
some prescribers in their decision-making [51] but the
identity of these experts was not described.

To what extent does qualitative data from chronic
conditions support the existing prescribing model?

The relevance of the prescribing model proposed by
Murshid and Mohaidin to prescribing decisions for
chronic conditions was assessed by comparing its fac-
tors with the findings from the qualitative research in
the systematic reviews. New factors and connections
between these factors possibly influencing decision-
making for chronic conditions were identified from
the overview of systematic reviews. Some terms were
changed: “physician” was replaced with “prescriber” for
broader applicability, and “drug” with “medication” to
avoid negative connotations and align with contempo-
rary clinical language.

Three new factor categories were added from our
systematic reviews: prescriber, healthcare system and
external organisations. In addition to physician habit
persistence suggested by Murshid and Mohaidin in
their conceptual model, we identified other prescriber
characteristics that may possibly influence prescribing
decisions including the prescribers’ care setting, medi-
cal speciality, knowledge and experience, attitudes and
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beliefs, and approach to risk. The wider healthcare sys-
tem may also influence prescribing decisions and may
possibly lead to clinical inertia due to competing care
priorities, time constraints, staff availability and the
volume of patients in clinics. Clinical guidelines, expert
opinion and academia were added to the conceptual
model as external organisations identified as possibly
influencing prescribing decisions for chronic conditions.

The conceptual model by Murshid and Mohaidin
included two factors within the patient characteristics
category: patient expectations and patient requests for
medication. In addition to these, the findings from the
included systematic reviews introduced further factors
that may influence prescribers in the context of chronic
conditions: patient demographics (age, socioeconomic
status, occupation, geography, ethnicity and barriers to
understanding), comorbidities (including frailty) and
patient behaviours (adherence and attendance).

Additional contextual factors were identified to poten-
tially moderate the factor categories influencing pre-
scribing practices. These included condition factors
(including disease severity, duration of disease and objec-
tive markers), risk—benefit assessment and shared deci-
sion-making. Some aspects of the condition were found
to influence the likelihood of prescription, in particular
disease severity and duration. Costs were also identified
in the included systematic reviews but possible influ-
ences beyond the cost of the medication to the healthcare
system were suggested—cost to patient and indirect costs
such as monitoring or support staff.

Some factors in the Murshid and Mohaidin concep-
tual model were less prominent in our overview of
systematic review. The pharmacist was not reported
to be an influencing factor in the included systematic
reviews and similarly trust between prescribers and
pharmacists was not mentioned. Sales and marketing
factors were infrequently mentioned by prescribers in
the included systematic reviews, with only one review
explicitly discussing the potential impact of pharma-
ceutical industry payments on prescribing decisions for
haematological or ontological chronic conditions [62].

These changes are reflected in the adapted info-
graphic (Fig. 3).

How do factors identified in systematic reviews

with qualitative findings compare to those identified

in systematic reviews with quantitative findings?

Factors tested in the quantitative research were catego-
rised into the themes identified in the qualitative research
(Table 4). Many of the factors described in the system-
atic reviews of qualitative research were not tested in the
systematic reviews of quantitative research, particularly
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Payments from pharmaceutical companies

Sales and marketing Contextual factors
Condition Medication Risk-benefit
factors characteristics assessment

Drug information availability
Brands of the drug
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\
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;
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l Request for medication |
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/
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Healthcare
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decision to
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o (® medication

Shared decision

Clinical Costs
inertia* making
Contextual factors
Text New factor identified by the m Factor in both our overview and Text Factor from Murshid & Mohaidin model but
overview of systematic reviews Murshid and Mohaidin model not the overview of systematic reviews
- New connection identified -0 Connection in both our overview -« Connection from Murshid & Mohaidin model
and Murshid & Mohaidin model but not the overview of systematic reviews

*Includes physician habit persistence from Murshid & Mohaidin conceptual model
Fig. 3 Adapted conceptual model of healthcare professional decision-making for chronic conditions

within the themes of medication costs, shared decision-
making and external factors. The factors tested were
primarily related to patient characteristics. Patients who
were of older age [47, 54, 65, 68], from minority ethnic

backgrounds [43], living in rural areas [44, 65], multimor-
bid [44, 47, 54, 68] or frail [59, 63, 65, 68] were less likely
to be prescribed certain medications. Evidence of higher
disease severity of activity through objective scores was
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associated with an increased prescribing rate [50, 54,
57]. At the prescriber level, a higher self-reported level
of knowledge [44, 57], participation in specialist train-
ing [50] and certain specialisms [50] were associated with
higher rates of prescribing.
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Some factors were measured in the quantitative
research that had not been identified in the qualitative
research. These associations with prescribing rates were
mainly at the patient level. Patients who had a higher
educational attainment were associated with an increased

Table 4 Summary of quantitative factors in relation to qualitative findings

Qualitative findings

Quantitative factor

Observed association with prescribing

Study

1 Patient factors

1.1 Age

1.2 Ethnicity

1.3 Socioeconomic status

1.4 Occupational status

1.5 Geographical factors

NA

NA

NA

2 Individualised risk-benefit assessment
2.1 Barriers to understanding

2.2 Comorbidities

2.3 Disease features

2.4 Frailty

2.5 Healthcare professional identity
2.6 Objective measures

3 Clinical inertia

3.1 Inadequate healthcare professional knowledge

3.2 Prescriber experience

3.3 Professional responsibility
3.4 Healthcare system factors
3.5 Colleagues of the same profession
NA

4 Medication costs

4.1 Medication costs

4.2 Financial incentives

4.3 Healthcare system costs
4.4 Patient affordability

5 Shared decision-making
5.1 Adherence

5.2 Assumptions about patient preferences
5.3 Active requests

6 External factors

6.1 Sales and marketing

6.2 Guidelines availability

6.3 Guidelines relevance

6.4 Academia

6.5 Expert opinion

NA

Other

NA

Older patient age

Lower prescribing rate observed

[47,54, 65, 68]

Patient ethnicity Inconsistent observations [43]

NA NA NA

NA NA NA

Patients living in rural area Lower prescribing rate observed [44, 65]
Female Mixed [47,50, 54]
High educational attainment Higher prescribing rates observed [60]
Overweight or high BMI Inconsistent observations [54]

NA NA NA
Multi-comorbid Lower prescribing rate observed [44, 47,54, 68]
NA NA NA

Nursing home residency or frailty
NA

Lower prescribing rate observed
NA

[59, 63, 65, 68]
NA

High markers of disease activity Higher prescribing rate observed [50, 54, 57]
Prescribers’lack of knowledge Lower prescribing rate observed [44, 57]
More specialised training Higher prescribing rate observed [50]
Certain specialities Inconsistent observations [50]
NA NA NA
NA NA NA
NA NA NA
Pharmacist involvement Higher prescribing rate observed [57]
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
Membership to medical society Inconsistent observations [50]

Different countries

Inconsistent observations
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likelihood of prescription [60]. There was no consistent
direction of effect across the included systematic reviews
for patients who were female [47, 50, 54] or overweight/
obese [54]. For the external factors, the authors in one
study linked membership to a specific medical society to
an increased likelihood of prescribing a certain medica-
tion [50]. Variation in prescribing approaches for certain
medications was also associated with the prescribers’
country of origin, although no consistent direction of
effect was observed [50]. The influence of pharmacists
in the decision-making process was not identified in any
systematic reviews of qualitative research but was found
to be positively associated with an increased likelihood
of appropriate prescribing in one systematic review of
quantitative research [57].

Discussion

Key findings

Twenty-six reviews published between 2013 and 2023
were included, synthesising 689 primary studies. Patient
factors perceived to influence prescribers’ decisions
included age, ethnicity, education and level of rurality
of residence. Prescribers describe assessing individual
patient characteristics when weighing the risks and ben-
efits, with a tendency to prioritise risks—especially for
patients with multiple comorbidities or complex needs.
Prescribers’ approach to risk may be influenced by their
clinical experience, the care setting and assessment tools.
High workload and competing priorities may lead to clin-
ical inertia in terms of delaying or preventing medication
initiation. Shared decision-making may not always be
shared equally between patients and prescribers. Beyond
direct medication costs, prescribers may also consider
broader healthcare costs, such as the need for monitor-
ing and use of support staff for monitoring. External fac-
tors such as guidelines may be helpful in navigating risks,
with their effectiveness potentially enhanced when they
offer specific recommendations tailored to prescribers’
population characteristics.

Our findings in the wider context

Our findings align with broader research from primary
studies and highlight differences in prescribing decision-
making from acute conditions, which is more widely
studied despite being less frequent [70-73]. In acute pre-
scribing, medications may be prescribed driven by clear
benefits and immediate clinical risk of no treatment. In
contrast, prescribing for chronic conditions may focus
more on preventing disease progression and long-term
complications [74]. The benefits of these medications
can be less immediate than for acute conditions and may
be harder to assess, leading healthcare professionals to
focus more on potential risks. Risk assessments can also
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be considered more complex being shaped by factors like
multiple comorbidities [75], polypharmacy [76], con-
sequences of non-compliance [74, 77], treatment inad-
equacy [74] and cumulative end-organ risk [78]. While
caution is needed, this heightened focus on risk may lead
to overly cautious decision-making. Given that medica-
tion risks in chronic conditions may be long-term and
dynamic, repeat assessments may be needed as condi-
tions change or new medications are introduced [79].

Time constraints impact prescribing differently in acute
versus chronic prescribing conditions. In acute condi-
tions like infections, time pressures can increase the like-
lihood of prescribing, as some healthcare professionals
prefer to avoid lengthy explanations about why antibiot-
ics are unnecessary and challenging consultations with
patients. These shorter consultations then allow them to
see more patients [70-72, 80]. However, in chronic con-
ditions, this overview of systematic reviews suggests that
long-term medications may not be prescribed even when
indicated, clinical inertia, when there are time pressures.
This might be because long-term medications will often
be taken for a longer time and may require time-consum-
ing and complex decision-making.

Several prescriber factors may also lead to clinical
inertia, including insufficient training, limited involve-
ment in research, lack of familiarity with guidelines and
a lack of awareness about recent advancements in treat-
ment options [81-84]. When prescribing for chronic
conditions, there may be a lack of immediate feedback
on whether the medication is having the desired effect,
unlike acute conditions where the outcome is more
apparent as the condition resolves quickly or symptoms
are better controlled. Without clear, short-term evidence
of success, prescribers may see prescribing long-term
medications for chronic conditions to be lower priority
especially if they are unaware of the evidence base for the
medication or less experienced [85]. More experienced
healthcare professionals may also experience inertia,
finding it difficult to adopt new practices or unlearn out-
dated ones [81, 86—88] due to confidence in their clinical
judgement and past experiences [89].

Prescribing inertia may manifest differently across dif-
ferent care settings. Primary care prescribers, managing
a wide range of conditions, tend to prioritise risk reduc-
tion and adhere strictly to guidelines, often hesitating to
prescribe high-risk medications without specialist input
due to concerns about complications [90, 91]. Commu-
nication challenges at the primary-secondary care inter-
face further exacerbate this caution with primary care
prescribers feeling they cannot easily contact specialists
for support [92-95]. In contrast, secondary care pre-
scribers are reported to be more accustomed to inter-
preting guidelines and calculated risks for long-term
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benefits [96]. However, they may defer medication ini-
tiation to primary care due to logistical issues or lack of
detailed patient knowledge [97, 98]. Unclear responsi-
bility between primary and secondary care may lead to
clinical inertia, as neither setting feels fully accountable
for initiating treatment [99], with efforts like prescrib-
ing agreements to address this [97]. Despite these chal-
lenges, some scholars report that primary care adopts
approaches from secondary care, though with differ-
ing levels of specialised knowledge, varying degrees of
responsibility and occasional increases in error rates [18,
100-102].

The overview did not include many systematic reviews
that described the impact of sales and marketing or the
pharmaceutical industry on prescribing in chronic con-
ditions. Other reviews and primary studies have dem-
onstrated mixed findings ranging from no influence [18,
103-106] to significant positive influence [107-110].
Thus, their absence does not mean that these factors do
not affect prescribing decisions for long-term medica-
tions in chronic conditions. A potential explanation for
the lack of detailed inclusion in our overview may be the
tendency of studies assessing sales and marketing impact
to focus on new therapeutic agents or single medications,
which may not generate sufficient evidence to inform
systematic reviews [111]. Additionally, these factors can
be difficult for prescribers to raise because they may per-
ceive them to be external to their decision-making, be
concerned about potential conflicts of interest, or hesi-
tate—consciously or unconsciously—to reveal their true
views or beliefs about whether their decisions are influ-
enced [107].

Guidelines featured as a factor perceived to influence
prescribing practices, despite not being included in the
conceptual model by Murshid and Mohaidin. There are
some considerations for guidelines as they may only
influence decision-making if prescribers believe they ade-
quately represent their patient population. This may be
limited by clinical trial recruitment as they are not always
reflective of real-world patients [112, 113]. Although not
found in our overview, there are other external organi-
sations that may influence prescribers, such as patient
advocacy groups [18, 114], leading experts [115], public
opinion [18] and media sources [18]. Clinical decision
support systems may also influence prescribing decisions
with the aim to make prescription decisions faster, more
accessible and easier [116].

The factors identified in the systematic reviews with
quantitative findings were predominantly patient-level
factors. This is not unsurprising as these factors are rela-
tively easy to measure and report. Although these factors
are largely non-modifiable, their consideration remains
important as assumptions prescribers hold about patients
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with these characteristics may be incorrect and these
assumptions may be modifiable. Thus, interventions at
the policy or guideline levels could address this potential
source of unequal patient access to medications.

A reflection on the evidence base for our overview is
that, despite aiming to include all prescriber types, the
studies primarily focussed on physicians, with little men-
tion of other clinical disciplines [117, 118]. This gap may
reflect the dominance of physicians in both research and
clinical prescribing practice [117]. Alternatively, it could
be due to nurses and allied health prescribers being more
involved in acute care, prescribing antibiotics and anal-
gesics, rather than managing chronic conditions [11,
119]. While our overview did not identify any systematic
reviews on allied health prescribers in chronic condition
management, there are systematic reviews and primary
studies on generic prescribing that highlight differences
between allied health prescribers and their physician col-
leagues. Pharmacists are described as being potentially
more influenced by guidelines, peer recommendations
and costs than their physician counterparts [18, 110, 120].
Prescribing decisions among nurses may be differentially
influenced by the degree of role clarity [117] and the level
of support they receive from physician colleagues [11,
117]. Additionally, nurses may be more concerned about
potential risks [11, 117] and more susceptible to compet-
ing care priorities compared to physicians [11, 117, 119].

Strengths and weaknesses

A key strength of our review is the inclusion of both qual-
itative and quantitative evidence, offering a more com-
prehensive view of factors that may influence prescribing
decisions. By incorporating perspectives from both pri-
mary and secondary care, our findings are more gener-
alisable across the healthcare system. Additionally, the
use of inclusive terminology in the conceptual model for
prescribing in chronic conditions facilitates applicability
to a variety of prescribers. Focussing on chronic condi-
tion management, where most prescribing occurs and
decision-making is particularly complex, addresses a gap
in the literature.

Our overview has some limitations. First, the inclusion
of studies with diverse designs, populations and disease
areas introduced heterogeneity, complicating data syn-
thesis. Nevertheless, this heterogeneity makes the find-
ings more transferable to chronic conditions as a whole.
Second, although the aim was to include prescribers
from all backgrounds, the perspectives of allied health
prescribers were not fully explored in the included sys-
tematic reviews, limiting the transferability of our find-
ings to this type of prescriber and highlighting an area
for future research. Finally, the studies included in the
overview of systematic reviews were predominantly from
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high-income countries so our findings may not repre-
sent the factors that may influence prescribing in lower-
income countries.

Implications for clinical practice and areas for future research
The findings have four implications for clinical practice.
First, prescribers must be mindful of potential biases,
such as assumptions about patient adherence or ability
to pay for medications, to reduce the potential for care
inequalities. Second, more balanced risk—benefit assess-
ments may be needed, considering not only the risks but
also the potential benefits of medications, particularly for
older or frail patients. There could be a greater empha-
sis on shared decision-making and improved communi-
cation of risk—benefit information with patients. Third,
clinicians’ experience and comfort with risk shapes their
decisions, highlighting the need for additional training
and decision support tools. Fourth, clinical inertia driven
by time constraints, communication gaps at the pri-
mary-secondary care interface and competing priorities
underscores the need for better coordination and clearer
delineation of prescribing responsibilities.

Future research should distinguish prescribing in
chronic and acute conditions, as different factors may
influence decision-making. While guidelines can posi-
tively influence prescribing, the clinical trials on which
guidelines are based may benefit from including a diverse
range of participants to reflect real-world populations.
The limited inclusion of pharmacists and sales and mar-
keting factors in our conceptual model of prescribing in
chronic conditions suggests these factors may be more
difficult to identify using qualitative research and thus are
under-reported. Significant knowledge gaps exist around
the prescribing decisions of allied health prescribers in
chronic care, highlighting the need for targeted research
to further explore prescribing practices across these clini-
cal roles.

Conclusions

The conceptual model presented, based on an overview
of systematic reviews, captures the complexities of pre-
scribing decisions in the context of chronic conditions.
Unlike existing models—such as that proposed by Mur-
shid and Mohaidin, which address prescribing more
generally—this model is specifically tailored to the chal-
lenges of long-term medications for chronic conditions.
It suggests possible interrelated factor categories influ-
encing prescribing. The conceptual model may be used as
a framework for future research and the development of
interventions related to the factors influencing prescrib-
ing decisions in chronic conditions.

Page 18 of 21

Abbreviations

PRISMA Preferred reporting items for systematic reviews and
meta-analyses

ENTREQ Enhancing transparency in reporting the synthesis of qual-
itative research

PROSPERO International prospective register of systematic reviews

SPIDER Sample, Phenomenon of Interest, Design, Evaluation and
Research type

AMSTAR 2 Assessment of multiple systematic reviews-2

GRADE-CERQual  Grading of recommendations assessment, development
and evaluation—confidence in evidence from reviews of

qualitative research

NICE National Institute for Health and Care Excellence
GMC General Medical Council

NHS National Health Services

UK United Kingdom

us United States

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512916-025-04194-9.

Additional file 1: Table 1 List of chronic diseases.

Additional file 2: Tables 2-6. Table 2 MEDLINEsearch strategy. Table 3
EMBASEsearch strategy. Table 4 Web of Science search strategy. Table 5
Cochrane Library search strategy. Table 6 Google Scholar search strategy.

Additional file 3: Fig. 1 Detailed PRISMA diagram.
Additional file 4: Table 7 Detailed summary of included studies.

Additional file 5: Table 8 Excluded studies and reasons at full-text
screening.

Additional file 6: Table 9 Detailed AMSTAR 2 quality assessment.

Acknowledgements
Not applicable.

Authors’ contributions

MG conceived the review design, conducted the article screening, performed
the data extraction, produced all tables/figures and wrote the manuscript.
AOC conceived the review design, advised on the synthesis, and provided
critical revisions of the manuscript. KM conducted the article screening and
performed the data extraction. AO conducted the article screening. ACO
provided critical revisions of the manuscript. J Fotheringham conceived the
review design and provided critical revisions of the manuscript. All authors
read and approved the the manuscript.

Authors’ Twitter handles
Twitter handles: @mattgittus (Matthew Gittus) and @DrFothers (James
Fotheringham).

Funding
This review was conducted as part of a funded PhD project supported by The
Healthcare Improvement Studies Institute (THIS Institute).

Data availability

All data analysed in this study are derived from previously published system-
atic reviews, which are fully cited in the reference list. Extracted data — includ-
ing search strategies, study characteristics, and quality assessments — are
provided in Additional files 2-6.

Declarations

Ethics approval and consent to participate
Not applicable.


https://doi.org/10.1186/s12916-025-04194-9
https://doi.org/10.1186/s12916-025-04194-9

Gittus et al. BMC Medicine (2025) 23:364

Consent for publication
Not applicable, no individual's data or images were used in this review.

Competing interests
The authors declare no competing interests.

Received: 11 November 2024 Accepted: 4 June 2025
Published online: 01 July 2025

References

1. Boersma P, Black LI, Ward BW. Prevalence of multiple chronic conditions

among US adults, 2018. Prev Chronic Dis. 2020;17: e106.

2. Australian Government. Prevalence of chronic conditions 2023.

3. World Health Organization. Noncommunicable diseases - key facts
2023.

4. Gordon J, Miller G, Britt H. What are chronic conditions that contribute

to multimorbidity? Aust J Gen Pract. 2018;47:20-3.

5. National Center for Chronic Disease Prevention and Health Promotion

(NCCDPHP). About chronic diseases 2023.
6. Unni E. Medicine use in chronic diseases. Pharmacy (Basel).
2023;11(3):100.

7. Rodis JL, Sevin A, Awad MH, Porter B, Glasgow K, Hornbeck Fox C, et al.

Improving chronic disease outcomes through medication therapy

management in federally qualified health centers. J Prim Care Com-

munity Health. 2017;8(4):324-31.

8. National Institute for Health and Care Excellence. Medicines optimisa-
tion: the safe and effective use of medicines to enable the best possible

outcomes. 2015.

9. Haslbeck JW, Schaeffer D. Routines in medication management:
the perspective of people with chronic conditions. Chronic llin.
2009;5(3):184-96.

10.  Brunner-La Rocca H-P, Fleischhacker L, Golubnitschaja O, Heemskerk F,
Helms T, Hoedemakers T, et al. Challenges in personalised management
of chronic diseases — heart failure as prominent example to advance

the care process. EPMA J. 2016;7:1-9.

11. Mclntosh T, Stewart D, Forbes-McKay K, McCaig D, Cunningham S. Influ-
ences on prescribing decision-making among non-medical prescribers
in the United Kingdom: systematic review. Fam Pract. 2016;33(6):572-9.

12. Murshid MA, Mohaidin Z. Models and theories of prescribing deci-

sions: a review and suggested a new model. Pharm Pract (Granada).

2017;15(2):990.

13. Godin G, Bélanger-Gravel A, Eccles M, Grimshaw J. Healthcare profes-
sionals'intentions and behaviours: a systematic review of studies based

on social cognitive theories. Implement Sci. 2008;3(1):36.

14. Pollock M, Fernandes, R.M., Becker, LA, Pieper, D, Hartling, L. Chapter V:
overviews of reviews. In: Cochrane handbook for systematic reviews of

interventions version 2023;64.

15.  Assal JP. Revisiting the approach to treatment of long-term illness: from
the acute to the chronic state. A need for educational and managerial
skills for long-term follow-up. Patient Educ Couns. 1999;37(2):99-111.

16. Waldman SA, Terzic A. Health care evolves from reactive to proactive.

Clin Pharmacol Ther. 2019;105(1):10-3.

17. Sellappans R, Lai PSM, Ng CJ. Challenges faced by primary care physi-
cians when prescribing for patients with chronic diseases in a teaching
hospital in Malaysia: a qualitative study. BMJ Open. 2015;5(8): e007817.

18. Carter M, Chapman S, Watson MC. Multiplicity and complexity: a quali-
tative exploration of influences on prescribing in UK general practice.

BMJ Open. 2021;11(1): e041460.

19. Lane DA, Lip GY. Use of the CHA2DS2-VASc and HAS-BLED scores to aid
decision making for thromboprophylaxis in nonvalvular atrial fibrilla-

tion. Circulation. 2012;126(7):860-5.
20. Shahmoradi L, Safdari R, Ahmadi H, Zahmatkeshan M. Clinical deci-
sion support systems-based interventions to improve medication

outcomes: a systematic literature review on features and effects. Med J

Islam Repub Iran. 2021,35:27.
21. Glenton C, Lewin S, Downe S, Paulsen E, Munabi-Babigumira S,
Johansen M, et al. Qualitative evidence syntheses within cochrane

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 19 of 21

effective practice and organisation of care: developing a template and
guidance. Int J Qual Methods. 2021;20:1-9.

Hunt H, Pollock A, Campbell P, Estcourt L, Brunton G. An introduction to
overviews of reviews: planning a relevant research question and objec-
tive for an overview. Syst Rev. 2018;7(1):39.

Gates M, Gates A, Guitard S, Pollock M, Hartling L. Guidance for over-
views of reviews continues to accumulate, but important challenges
remain: a scoping review. Syst Rev. 2020;9(1):254.

Tong A, Flemming K, McInnes E, Oliver S, Craig J. Enhancing transpar-
ency in reporting the synthesis of qualitative research: ENTREQ. BMC
Med Res Methodol. 2012;12:1-8.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD,
et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. J Clin Epidemiol. 2021;134:178-89.

Cooke A, Smith D, Booth A. Beyond PICO: the SPIDER tool for qualitative
evidence synthesis. Qual Health Res. 2012,22(10):1435-43.

Liu F, Ranmal S, Batchelor HK, Orlu-Gul M, Ernest TB, Thomas IW, et al.
Patient-centered pharmaceutical design to improve acceptability of
medicines: similarities and differences in paediatric and geriatric popu-
lations. Drugs. 2014;74(16):1871-89.

Bourgeois FT, Murthy S, Pinto C, Olson KL, loannidis JP, Mandl KD. Pedi-
atric versus adult drug trials for conditions with high pediatric disease
burden. Pediatrics. 2012;130(2):285-92.

Ferro A. Paediatric prescribing: why children are not small adults. Br J
Clin Pharmacol. 2015;79(3):351-3.

Gartlehner G, Wagner G, Matyas N, Titscher V, Greimel J, Lux L, et al.
Pharmacological and non-pharmacological treatments for major
depressive disorder: review of systematic reviews. BMJ Open. 2017,7(6):
e014912.

Elkrog S, Ernst M, Rasmussen L, Wesselhoeft R. Non-pharmacological
treatment of psychiatric disorders in a nationwide population. Eur
Psychiatry. 2022,65(51):5333.

Strich JR, Heil EL, Masur H. Considerations for empiric antimicrobial
therapy in sepsis and septic shock in an era of antimicrobial resistance.
JInfect Dis. 2020,222(52):5119-131.

Bramer WM, Rethlefsen ML, Kleijnen J, Franco OH. Optimal database
combinations for literature searches in systematic reviews: a prospec-
tive exploratory study. Syst Rev. 2017;6(1):245.

Goossen K, Hess S, Lunny C, Pieper D. Database combinations to
retrieve systematic reviews in overviews of reviews: a methodological
study. BMC Med Res Methodol. 2020;20(1):138.

Taylor SJC, Pinnock H, Epiphaniou E, Pearce G, Parke HL, Schwappach
A et al. Health services and delivery research. A rapid synthesis of the
evidence on interventions supporting self-management for people
with long-term conditions: PRISMS — Practical systematic Review of
Self-Management Support for long-term conditions. Southampton
(UK): NIHR Journals Library; 2014.

Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. AMSTAR
2:a critical appraisal tool for systematic reviews that include ran-
domised or non-randomised studies of healthcare interventions, or
both. BMJ. 2017,358:1-9.

Pieper D, Koensgen N, Breuing J, Ge L, Wegewitz U. How is AMSTAR
applied by authors - a call for better reporting. BMC Med Res Meth-
odol. 2018;18(1):56.

Lunny C, Pieper D, Thabet P, Kanji S. Managing overlap of primary study
results across systematic reviews: practical considerations for authors of
overviews of reviews. BMC Med Res Methodol. 2021;21(1):140.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the frame-
work method for the analysis of qualitative data in multi-disciplinary
health research. BMC Med Res Methodol. 2013;13(1):117.

Dixon-Woods M. Using framework-based synthesis for conducting
reviews of qualitative studies. BMC Med. 2011;9:1-2.

McKenzie JE, Brennan SE. Synthesizing and presenting findings using
other methods. Cochrane Collaboration. 2019;12:321-47.

Lewin S, Bohren M, Rashidian A, Munthe-Kaas H, Glenton C, Colvin

CJ, et al. Applying GRADE-CERQual to qualitative evidence synthesis
findings—paper 2: how to make an overall CERQual assessment of con-
fidence and create a summary of qualitative findings table. Implement
Sci. 2018;13:11-23.



Gittus et al. BMC Medicine

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

(2025) 23:364

Abdelkader N, Awaisu A, Elewa H, El Hajj MS. Prescribing patterns

of antihypertensive medications: a systematic review of literature
between 2010 and 2020. Explor Res Clin Soc Pharm. 2023;11: 100315.
Arshad V, Samad Z, Das J, Almas A, Rashid N, Virani SS, et al. Prescrib-
ing patterns of antihypertensive medications in low-and middle-
income countries: a systematic review. Asia Pac J Public Health.
2021;33(1):14-22.

Bin Rsheed A, Chenoweth I. Barriers that practitioners face when initiat-
ing insulin therapy in general practice settings and how they can be
overcome. World J Diabetes. 2017;8(1):28-39.

Byrne J, Willis A, Dunkley A, Fitzpatrick C, Campbell S, Sidhu MS, et al.
Individual, healthcare professional and system-level barriers and
facilitators to initiation and adherence to injectable therapies for type
2 diabetes: a systematic review and meta-ethnography. Diabet Med.
2022;39(1): e14678.

Chin KL, Skiba M, Tonkin A, Reid CM, Liew D, Krum H, et al. The treat-
ment gap in patients with chronic systolic heart failure: a systematic
review of evidence-based prescribing in practice. Heart Fail Rev.
2016;21:675-97.

Dhungana RR, Pedisic Z, Pandey AR, Shrestha N, de Courten M. Barriers,
enablers and strategies for the treatment and control of hypertension
in Nepal: a systematic review. Front Cardiovasc Med. 2021;8: 716080.
Generalova D, Cunningham S, Leslie SJ, Rushworth GF, Mclver L, Stewart
D. A systematic review of clinicians’ views and experiences of direct-
acting oral anticoagulants in the management of nonvalvular atrial
fibrillation. Br J Clin Pharmacol. 2018:;84(12):2692-703.

ludici M, Fasano S, lacono D, Russo B, Cuomo G, Valentini G. Prevalence
and factors associated with glucocorticoids (GC) use in systemic scle-
rosis (SSc): a systematic review and meta-analysis of cohort studies and
registries. Clin Rheumatol. 2014;33:153-64.

Jul, Banks E, Calabria B, Ju A, Agostino J, Korda RJ, et al. General
practitioners’ perspectives on the prevention of cardiovascular disease:
systematic review and thematic synthesis of qualitative studies. BMJ
Open. 2018;8(11): €021137.

Khatib R, Schwalm J-D, Yusuf S, Haynes RB, McKee M, Khan M, et al.
Patient and healthcare provider barriers to hypertension awareness,
treatment and follow up: a systematic review and meta-analysis of
qualitative and quantitative studies. PLoS ONE. 2014;9(1): e84238.

Lalor AF, Brooker JE, Rozbroj T, Whittle SL, Hill CL, Rowett D, et al. Factors
influencing clinician prescribing of disease-modifying anti-rheumatic
drugs for inflammatory arthritis: a systematic review and thematic
synthesis of qualitative studies. Semin Arthritis Rheum. 2022;55: 151988.
Mahmoud F, Mullen A, Sainsbury C, Rushworth GF, Yasin H, Abutheraa
N, et al. Meta-analysis of factors associated with antidiabetic drug
prescribing for type 2 diabetes mellitus. Eur J Clin Invest. 2023;53(8):
e13997.

Maimaris W, Paty J, Perel P, Legido-Quigley H, Balabanova D, Nieuwlaat
R, et al. The influence of health systems on hypertension awareness,
treatment, and control: a systematic literature review. PLoS Med.
2013;10(7): €1001490.

Mas Dalmau G, Sant Arderiu E, Enfedaque Montes MB, Sola |, Pequeno
Saco S, Alonso CP. Patients’and physicians’ perceptions and attitudes
about oral anticoagulation and atrial fibrillation: a qualitative systematic
review. BMC Fam Pract. 2017;18:1-11.

Milman T, Joundi RA, Alotaibi NM, Saposnik G. Clinical inertia in the
pharmacological management of hypertension: a systematic review
and meta-analysis. Medicine (Baltimore). 2018;97(25): e11121.

Ng CJ, Lai PS, Lee Y, Azmi SA, Teo CH. Barriers and facilitators to starting
insulin in patients with type 2 diabetes: a systematic review. Int J Clin
Pract. 2015;69(10):1050-70.

Ogab Z, Pournazari P, Sheldon RS. What is the impact of frailty on pre-
scription of anticoagulation in elderly patients with atrial fibrillation? A
systematic review and meta-analysis. J Atr Fibrillation. 2018;10(6):1870.
Orayj K, Lane E. Patterns and determinants of prescribing for Parkinson’s
disease: a systematic literature review. Parkinsons Dis. 2019;1:9237181.
Osasu YM, Cooper R, Mitchell C. Patients’and clinicians’ perceptions of
oral anticoagulants in atrial fibrillation: a systematic narrative review
and meta-analysis. BMC Fam Pract. 2021;22(1):254.

Pokorny AM, Fabbri A, Bero LA, Moynihan R, Mintzes BJ. Interactions
with the pharmaceutical industry and the practice, knowledge and

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Page 20 of 21

beliefs of medical oncologists and clinical haematologists: a systematic
review. Br J Cancer. 2022;126(1):144-61.

Presta R, Brunetti E, Polidori MC, Bo M. Impact of frailty models on the
prescription of oral anticoagulants and on the incidence of stroke,
bleeding, and mortality in older patients with atrial fibrillation: a sys-
tematic review. Ageing Res Rev. 2022;82: 101761.

Pritchett RV, Clarke JL, Jolly K, Clarkesmith D, Bem D, Turner GM, et al.
Clinicians'views and experiences of prescribing oral anticoagulants for
stroke prevention in atrial fibrillation: a qualitative meta-synthesis. PLoS
ONE. 2020;15(5): €0232484.

Proietti M, Romiti GF, Raparelli V, Diemberger |, Boriani G, Dalla Vecchia
LA, et al. Frailty prevalence and impact on outcomes in patients with
atrial fibrillation: a systematic review and meta-analysis of 1,187,000
patients. Ageing Res Rev. 2022;79: 101652.

Qadi O, Lufumpa N, Adderley N, Bem D, Marshall T, Kokab F. Patients’
and health professionals'attitudes and perceptions towards the
initiation of preventive drugs for primary prevention of cardiovas-
cular disease: a systematic review of qualitative studies. BJGP Open.
2020;4(5):1-12.

Rushforth B, McCrorie C, Glidewell L, Midgley E, Foy R. Barriers to
effective management of type 2 diabetes in primary care: qualitative
systematic review. Br J Gen Pract. 2016;66(643):e114-27.

Wilkinson C, Todd O, Clegg A, Gale CP, Hall M. Management of atrial
fibrillation for older people with frailty: a systematic review and meta-
analysis. Age Ageing. 2019;48(2):196-203.

Phillips LS, Branch WT Jr, Cook CB, Doyle JP, El-Kebbi IM, Gallina DL, et al.
Clinical inertia. Ann Intern Med. 2001;135(9):825-34.

Liu G, Liu C, Wang D, Zhang X. Intrinsic and external determinants of
antibiotic prescribing: a multi-level path analysis of primary care pre-
scriptions in Hubei. China Antimicrob Resist Infect Control. 2019;8:1-12.
Dempsey PP, Businger AC, Whaley LE, Gagne JJ, Linder JA. Primary care
clinicians’ perceptions about antibiotic prescribing for acute bronchitis:
a qualitative study. BMC Fam Pract. 2014;15:1-10.

Poss-Doering R, Kamradt M, Stuermlinger A, Glassen K, Kaufmann-Kolle
P, Andres E, et al. The complex phenomenon of dysrational antibiotics
prescribing decisions in German primary healthcare: a qualitative inter-
view study using dual process theory. Antimicrob Resist Infect Control.
2020;,9:1-11.

Kasse GE, Humphries J, Cosh SM, Islam MS. Factors contributing to the
variation in antibiotic prescribing among primary health care physi-
cians: a systematic review. BMC Prim Care. 2024;25(1):8.

Dunbar-Jacob J, Mortimer-Stephens MK. Treatment adherence in
chronic disease. J Clin Epidemiol. 2000;18:48-90.

Cahill P. Prescribing for patients with multimorbidity: aiming to tailor to
patient-set goals. Br J Gen Pract. 2015;65(632):114-5.

Payne RA, Avery AJ. Polypharmacy: one of the greatest prescribing chal-
lenges in general practice. Br J Gen Pract. 2011;61(583):83-4.

Burnier M. The role of adherence in patients with chronic diseases. Eur J
Intern Med. 2024;119:1-5.

LiuY, Wang R, Huang R, Cao Y, Wang J, Feng D. Influencing factors and
their relationships of risk perception and decision-making behaviour of
polypharmacy in patients with chronic diseases: a qualitative descrip-
tive study. BMJ Open. 2021;11(4): e043557.

Thompson N, Pascal J. Developing critically reflective practice. Reflec-
tive Pract. 2012;13(2):311-25.

Yates TD, Davis ME, Taylor YJ, Davidson L, Connor CD, Buehler K, et al.
Not a magic pill: a qualitative exploration of provider perspectives

on antibiotic prescribing in the outpatient setting. BMC Fam Pract.
2018;19(1):96.

Aujoulat |, Jacquemin P, Rietzschel E, Scheen A, Tréfois P, Wens J, et al.
Factors associated with clinical inertia: an integrative review. Adv Med
Educ Pract. 2014;5:141-7.

Reach G, PechtnerV, Gentilella R, Corcos A, Ceriello A. Clinical inertia
and its impact on treatment intensification in people with type 2
diabetes mellitus. Diabetes Metab. 2017;43(6):501-11.

Khunti S, Davies MJ, Khunti K. Clinical inertia in the management of
type 2 diabetes mellitus: a focused literature review. Br J Diabetes.
2015;15(2):65-9.

Andreozzi F, Candido R, Corrao S, Fornengo R, Giancaterini A, Ponzani

P, et al. Clinical inertia is the enemy of therapeutic success in the



Gittus et al. BMC Medicine

85.

86.

87.

88.

89.

90.

92.

93.

94.

95.

96.

97.

98.

99.

100.

105.

106.

108.

109.

110.

(2025) 23:364

management of diabetes and its complications: a narrative literature
review. Diabetol Metab Syndr. 2020;12:52.

Ryan C, Ross S, Davey P, Duncan EM, Fielding S, Francis JJ, et al. Junior
doctors’ perceptions of their self-efficacy in prescribing, their prescrib-
ing errors and the possible causes of errors. Br J Clin Pharmacol.
2013;76(6):980-7.

Steinman MA, Landefeld CS. Overcoming inertia to improve medication
use and deprescribing. JAMA. 2018;320(18):1867-9.

Roumie C, Elasy T, Wallston K, Pratt S, Greevy R, Liu X, et al. Clinical
inertia: a common barrier to changing provider prescribing behavior. Jt
Comm J Qual Patient Saf. 2007;33(5):277-85.

Gupta DM, Boland RJ, Aron DC. The physician’s experience of changing
clinical practice: a struggle to unlearn. Implement Sci. 2017;12(1):28.
Hajjaj FM, Salek MS, Basra MK, Finlay AY. Non-clinical influences on clini-
cal decision-making: a major challenge to evidence-based practice. J R
Soc Med. 2010;103(5):178-87.

Damarell RA, Morgan DD, Tieman JJ. General practitioner strategies for
managing patients with multimorbidity: a systematic review and the-
matic synthesis of qualitative research. BMC Fam Pract. 2020;21(1):131.
Carrier H, Zaytseva A, Bocquier A, Villani P, Verdoux H, Fortin M, et al. GPs'
management of polypharmacy and therapeutic dilemma in patients
with multimorbidity: a cross-sectional survey of GPs in France. Br J Gen
Pract. 2019,69(681):e270-8.

Sampson R, Cooper J, Barbour R, Polson R, Wilson P. Patients’ perspec-
tives on the medical primary-secondary care interface: systematic
review and synthesis of qualitative research. BMJ Open. 2015;5(10):
e008708.

Boddy N, Avery AJ. A systems approach to the safety and efficiency of
prescribing at the primary-secondary care interface. Future Healthc J.
2023;10(3):205-10.

Johnston JL, Bennett D. Lost in translation? Paradigm conflict at the
primary-secondary care interface. Med Educ. 2019;53(1):56-63.
Kozlowska O, Lumb A, Tan GD, Rea R. Barriers and facilitators to integrat-
ing primary and specialist healthcare in the United Kingdom: a narra-
tive literature review. Future Healthc J. 2018;5(1):64-80.

Ozge A, Domag FM, Tekin N, Stinbiil EA, Okstiz N, Atalar A, et al. One
patient, three providers: a multidisciplinary approach to managing
common neuropsychiatric cases. J Clin Med. 2023;12(17):5754.

NHS England. Responsibility for prescribing between primary & second-
ary/tertiary care 2024.

Cope LC. An investigation into patient safety with non-medical pre-
scribing: the University of Manchester (United Kingdom); 2022.
Cettolin E, Tausch F. Risk taking and risk sharing: does responsibility
matter? J Risk Uncertain. 2015;50:229-48.

Garjon FJ, Azparren A, Vergara |, Azaola B, Loayssa JR. Adoption of

new drugs by physicians: a survival analysis. BMC Health Serv Res.
2012;12(1):56.

England N. Responsibility for prescribing between primary & second-
ary/tertiary care: NHS England; 2018.

Academy of Medical Specialities. General practice and secondary care:
working better together 2023.

Denig P, Haaijer-Ruskamp F, Zijsling D. How physicians choose drugs.
Soc Sci Med. 1988;27(12):1381-6.

Denig P, Haaijer-Ruskamp F, Wesseling H, Versluis A. Towards under-
standing treatment preferences of hospital physicians. Soc Sci Med.
1993;36(7):915-24.

Ryan M, Yule B, Bond C, Taylor RJ. Do physicians’ perceptions of drug
costs influence their prescribing? Pharmacoeconomics. 1996,9:321-31.
Schumock GT, Walton SM, Park HY, Nutescu EA, Blackburn JC, Finley JM,
et al. Factors that influence prescribing decisions. Ann Pharmacother.
2004;38(4):557-62.

Chren M-M, Landefeld CS. Physicians’ behavior and their interactions
with drug companies: a controlled study of physicians who requested
additions to a hospital drug formulary. JAMA. 1994;271(9):684-9.

Lurie N, Rich EC, Simpson DE, Meyer J, Schiedermayer DL, Goodman
JL, et al. Pharmaceutical representatives in academic medical centers:
interaction with faculty and housestaff. J Gen Intern Med. 1990;5:240-3.
Lexchin J. Interactions between physicians and the pharmaceutical
industry: what does the literature say? CMAJ. 1993;149(10):1401.

Davari M, Khorasani E, Tigabu BM. Factors influencing prescribing deci-
sions of physicians: a review. Ethiop J Health Sci. 2018;28(6):795-804.

111,

112.

114.

116.

118.

119.

Page 21 of 21

Lubldy A. Factors affecting the uptake of new medicines: a systematic
literature review. BMC Health Serv Res. 2014;14:469.

Tan YY, Papez V, Chang WH, Mueller SH, Denaxas S, Lai AG. Comparing
clinical trial population representativeness to real-world populations:
an external validity analysis encompassing 43 895 trials and 5 685 738
individuals across 989 unique drugs and 286 conditions in England.
Lancet Healthy Longev. 2022;3(10):e674-89.

Kortteisto T, Kaila M, Komulainen J, Mdntyranta T, Rissanen P. Healthcare
professionals’intentions to use clinical guidelines: a survey using the
theory of planned behaviour. Implement Sci. 2010;5:51.

Lum EPM, Page K, Whitty JA, Doust J, Graves N. Antibiotic prescribing
in primary healthcare: dominant factors and trade-offs in decision-
making. Infect Dis Health. 2018;23(2):74-86.

Price SM, O'Donoghue AC, Rizzo L, Sapru S, Aikin KJ. What influences
healthcare providers' prescribing decisions? Results from a national
survey. Res Social Adm Pharm. 2021;17(10):1770-9.

Taheri Moghadam S, Sadoughi F, Velayati F, Ehsanzadeh SJ, Poursha-
rif S. The effects of clinical decision support system for prescribing
medication on patient outcomes and physician practice performance:
a systematic review and meta-analysis. BMC Med Inform Decis Mak.
2021;21:1-26.

Graham-Clarke E, Rushton A, Noblet T, Marriott J. Facilitators and bar-
riers to non-medical prescribing-a systematic review and thematic
synthesis. PLoS ONE. 2018;13(4): e0196471.

Alghamdi SSA, Hodson K, Deslandes P, Gillespie D, Haines K, Hulme E,
et al. Prescribing trends over time by non-medical independent pre-
scribers in primary care settings across Wales (2011-2018): a secondary
database analysis. BMJ Open. 2020;10(10): e036379.

Roumie CL, Halasa NB, Edwards KM, Zhu Y, Dittus RS, Griffin MR. Dif-
ferences in antibiotic prescribing among physicians, residents, and
nonphysician clinicians. Am J Med. 2005;118(6):641-8.

Mertens J, Koster E, Deneer V, Bouvy M, Van Gelder T. Factors influenc-
ing pharmacists’ clinical decision making in pharmacy practice. Res
Social Adm Pharm. 2023;19(9):1267-77.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	A conceptual model of factors potentially influencing prescribing decisions for chronic conditions: an overview of systematic reviews
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study design and protocol
	Scope
	Eligibility criteria
	Search strategy
	Selection of systematic reviews
	Data extraction and assessment of methodological limitations
	Quality assessment
	Overlap analysis
	Synthesis
	Confidence in findings
	Constructing the new conceptual model


	Results
	Synthesis of qualitative findings
	Patient factors perceived to influence prescribing decisions
	Individualised patient risk–benefit assessment predominantly focussed on the risks rather than the benefits when making prescribing decisions
	Clinical inertia—which may result from factors related to prescribers, interactions between healthcare professionals and the healthcare system
	Medication costs—which are important in the prescribing decision-making process and go beyond direct medication costs to the prescriber
	Shared decision-making—which is not always shared equally between patients and prescribers when making prescribing decisions
	External factors influence prescribing decisions

	To what extent does qualitative data from chronic conditions support the existing prescribing model?
	How do factors identified in systematic reviews with qualitative findings compare to those identified in systematic reviews with quantitative findings?

	Discussion
	Key findings
	Our findings in the wider context
	Strengths and weaknesses
	Implications for clinical practice and areas for future research


	Conclusions
	Acknowledgements
	References


