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A B S T R A C T

Introduction: Prescribing cascades are important medication-related issues to be aware of, particularly for multimorbid older adults with polypharmacy. These 
cascades were initially defined as phenomena where side effect misinterpretation results in the prescribing of additional medications. This definition has been 
debated though, particularly on whether side effects may be misinterpreted or recognised/unrecognised, and consequently whether cascades are intentional/un
intentional. Given these inconsistencies, this scoping review aimed to map how prescribing cascades have been defined and described in the published literature.
Methods: Seven electronic databases were searched from inception to October 2024. Full-text publications in English that mentioned prescribing cascade (or a 
synonym) in the title or abstract and provided a prescribing cascade definition/description in the full text were included. Specific terminology and images used to 
define/describe prescribing cascades were extracted, and the findings were narratively synthesised.
Results: Of the 139 included publications, less than half directly aligned with the original definition by containing descriptions of prescribing cascades that indicated 
side effect misinterpretation (48.9%). One quarter indicated side effects could be recognised or unrecognised (24.5%), 37.4% addressed cascade appropriateness or 
inappropriateness, and 8.6% referenced their intentional or unintentional nature. One fifth (20.9%) included an image or map to describe a prescribing cascade.
Conclusion: This review has uniquely mapped how prescribing cascades have been described in the literature, finding substantial heterogeneity between publications. 
By highlighting this inconsistent terminology use, this review emphasises the need to develop consensus definitions to aid in the future recognition, measurement, 
education, and prevention of prescribing cascades.

1. Introduction

The term ‘prescribing cascade’ is typically attributed to Paula 
Rochon and Jerry Gurwitz, where in 1995 they described the phenom
enon as occurring when the “misinterpretation of an adverse reaction as 
another medical condition may lead to the prescription of additional medi
cations with their own potential to cause side effects”.1 In subsequent 
publications by these authors in 1997 and 2017,2,3 similar definitions 
were given, stating that a prescribing cascade arises from a medication 
side effect being misinterpreted. However, a 2019 publication, which 
included Paula Rochon as an author, suggested that the concept of a 
prescribing cascade could be broadened, i.e. prescribing cascades may 
not just occur when a side effect is misinterpreted, but that the subse
quent prescribing of a second medication may occur when a side effect is 
‘recognised’, rendering the cascade ‘intentional’, as opposed to an 
‘unrecognised’ side effect and an ‘unintentional’ cascade.4 Prescribing 

cascades have also been described as ‘appropriate’ (where potential 
benefits outweigh risks) or ‘inappropriate’/‘problematic’ (where po
tential risks outweigh benefits).4 Importantly, prescribing cascades are 
dynamic in nature, and their classification as appropriate or inappro
priate may evolve over time with the patient clinical status. For instance, 
a patient prescribed mirabegron to treat increased urinary frequency 
caused by a cholinesterase inhibitor may be initially ‘appropriate’ if it 
aligns with the patient’s goals and preferences; if the patient then began 
to experience mirabegron-induced urinary tract infections, the pre
scribing cascade may then be inappropriate as mirabegron’s risks exceed 
its benefits.4 These nuances with the terminology demonstrate that 
prescribing cascades can be quite complex. This is further emphasised by 
Rochon and Gurwitz expanding on the definition by suggesting that 
prescribing cascades may involve over-the-counter medications being 
used to manage side effects – i.e. not just ‘prescribed’ medications.3 This 
extension of the definition added more diversification and further 
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highlights that there are many concepts associated with the term ‘pre
scribing cascade’, without current consensus on its definition.

In the literature, prescribing cascades have been shown to promote 
polypharmacy,5 perpetuate further adverse drug reactions,6–8 exacer
bate existing conditions,9 increase patients’ medication burden,3,10 and 
augment the risk of drug-drug interactions.11,12 Prescribing cascades 
also increase the strain placed on patients’ caregivers5 and the wider 
public by contributing substantially to economic, ethical, and legal 
burdens.13–15 Preventing and resolving prescribing cascades is therefore 
an important step towards improving quality of care and patients’ out
comes. While some lists or tools have been developed to aid prescribing 
cascade recognition,10,16 healthcare professionals have reported diffi
culties in their identification and management.10,17,18 The large number 
of potential prescribing cascades, together with the lack of a consensus 
definition can make this issue more difficult. From the patient’s 
perspective, several qualitative studies revealed that patients overall 
were not aware of the term ‘prescribing cascade’; even if they were, they 
had difficulties understanding its concept.19,20 To support efforts to 
expand awareness of prescribing cascades and further research efforts 
for their evolution and impact, a clear and universal definition of a 
prescribing cascade is needed.

This scoping review sought to describe how the term ‘prescribing 
cascade’ has been defined or conceptualised in the published literature. 
This is a necessary step to support debate about the scope of the concept 
and development of a consensus definition for ‘prescribing cascade’ 
going forward.

2. Methods

2.1. Study design and reporting

Scoping review methodology was chosen as it enables mapping out 
the primary sources and types of evidence available, the major concepts 
used to define and describe prescribing cascades, and detection of gaps 
in existing knowledge to guide future research.21

This scoping review was conducted in accordance with the Joanna 
Briggs Institute scoping review methodology.21 The review protocol was 
published on Open Science Framework (https://osf.io/ysqbt/). Study 
reporting was informed by the Preferred Reporting Items for Systematic 
reviews and Meta-Analyses (PRISMA) extension for Scoping Reviews 
checklist (Appendix A).22

2.2. Search strategy and selection criteria

A systematic search of published articles was conducted in seven 
databases: PubMed, Embase, Web of Science, ProQuest Central, Scopus, 
CINAHL, and Google Scholar. One author (KD) created preliminary 
search terms in PubMed, with insights from previous research on pre
scribing cascades,23,24 combining the term ‘prescribing cascade’ 
together with related keywords and synonyms, as there was no medical 
subject heading (MeSH) term for prescribing cascades. The search terms 
were evaluated by two other authors (LM, FM) for their appropriateness, 
and adapted for other included databases (Appendix B). Searches were 
run on 13th January 2023 and updated on 11th October 2024. No 
specific limits (e.g., article type, language, year of publication) were 
applied for any database. Lastly, references of included publications 
were hand-searched to identify any additional relevant publications.

The identified records were uploaded to Covidence® and duplicate 
articles were identified and removed. Full-text English-language 
research publications were eligible, including primary original research 
studies (quantitative, qualitative, or mixed-methods), literature reviews 
(e.g. systematic, scoping, narrative), letters, editorials, and commen
taries. Included publications had to mention ‘prescribing cascade’ or an 
associated synonymous term (e.g. ‘prescription sequence’) in the pub
lication title or abstract, and had to provide a definition or description of 
a prescribing cascade in the full text. Publications describing prescribing 

cascades in a context other than when a medication is prescribed to 
manage the adverse effect(s) of another medication in humans only (e.g. 
for veterinary purposes) were excluded. Unpublished or grey literature, 
as well as conference abstracts, were not eligible for inclusion.

Based on the criteria above, two independent reviewers (among PE, 
AOM, RH, and KD) screened references based on their title and abstracts 
initially, and thereafter their full texts. Any disagreement between re
viewers was resolved by discussion ( ± with an additional reviewer).

2.3. Data extraction

Data extraction was completed by two independent reviewers (KD 
plus PE, AOM, or RH) using a predefined template developed on Covi
dence®. Where any conflicts arose, this was discussed between the two 
reviewers or, where required, with additional input from at least one 
other team member. Extracted data included any prescribing cascade 
definition/description, authors details, study design, if the publication 
included citation to the seminal Rochon and Gurwitz publications 
alongside the definition/description,1–3 and prescribing cascade defini
tion characteristics/details (mention of a side effect being mis
interpreted, of side effect recognition, of the cascade’s 
intentional/unintentional nature, of cascade appropriateness, of cascade 
clinical importance, and provision of an image or map to describe a 
prescribing cascade).

Where a publication contained more than one definition/descrip
tion, each definition/description was numbered and collated for that 
publication in the predefined template (as shown in Appendix C). The 
extracted characteristics were based at a publication level, not at a 
definition level; for example, if a publication contained two definitions 
where one mentioned appropriateness and the other did not, then this 
publication was overall deemed to have mentioned appropriateness.

2.4. Data analysis

Extracted prescribing cascade definitions were analysed using 
descriptive statistics, allowing presentation of the prevalence of some 
definition characteristics. Potential associations were evaluated be
tween the definition characteristics and publication characteristics, 
using a Fisher’s exact test or Chi-Pearson test (with or without continuity 
correction). The publication characteristics evaluated for association 
were the: 

i. Date of publication (categorised in two classes: 1997–2019; 
2020–2024). This was done to evaluate if the prescribing cascade 
definition/description evolved with time, with the year group
ings selected due to the 2019 McCarthy et al. paper that high
lighted several of the terms being extracted (e.g. intentional/ 
unintentional and appropriate/problematic).4

ii. Authorship of Paula Rochon and/or Jerry Gurwitz, as they are 
typically attributed with first describing the term ‘prescribing 
cascade’ in the literature,1 and

iii. The citation to any of the seminal papers from Rochon and Gur
witz describing prescribing cascades1–3 when the included article 
provided any definition/description.

All statistical analyses were conducted using SPSS 29.0.2.0™ from 
IBM Co.® (Armonk, NY, USA) on a Windows 11 Enterprise™ operating 
system from Microsoft Co.® (Redmond, WA, USA). A p-value below 0.05 
was considered statistically significant.

No quality appraisal was performed as the review aim was not to 
assess the publication quality, as this may have no impact on the pre
scribing cascade definition itself.
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3. Results

3.1. Search results

From the seven searched databases, 1599 records were identified. 
After duplicate removal, 658 records were screened, 340 full texts were 
assessed, and 129 records were initially included. Ten additional records 
were identified from the references of included publications. This led to 
a total of 139 records included in this scoping review. The PRISMA flow 
diagram for publication inclusion is presented in Fig. 1, and the com
plete list of included publications is in Appendix C. Fig. 1 shows that 
sixty publications identified through database searching mentioned 
‘prescribing cascade’ or a synonym in the abstract, but not in their full 
text. Meanwhile, twenty-eight publications at that stage mentioned 
‘prescribing cascade’ in the full text, but an associated definition was 
absent.

Characteristics of included publications are presented in Table 1. The 
most common publication type was quantitative studies (n = 49, 
35.3%), followed by literature reviews (n = 29, 20.9%). The lead au
thors of the included references were from countries in North America 
(n = 81, 58.3%), followed by European countries (n = 29, 20.9%).

Fig. 2 shows how the number of included publications has increased 
over time, with more than half published in 2020 or after (n = 82, 59.0 
%).

3.2. Prescribing cascade definitions and terminology used

Characteristics of prescribing cascade definitions are presented in 
Table 2. Other than ‘prescribing cascade’, the only synonyms included in 
these definitions were ‘prescription cascade’ and ‘prescriptive cascade’.

Less than half of the included publications (n = 68, 48.9%) stated 

that a prescribing cascade definitively arose from a side effect being 
misinterpreted. Twenty-two (15.8%) additional publications mentioned 
that prescribing cascades may be attributed to side effect misinterpre
tation, whilst three publications (2.2%) stated that prescribing cascades 
both are or may be attributed to side effect misinterpretation. The 
remainder (n = 46, 33.1%) did not mention or discuss side effect 
misinterpretation in the definition. The vocabulary used to describe this 
misinterpretation was subject to variation, with the following terms also 
being used: ‘incorrectly interpreted’,25 ‘misidentified’,26 ‘mis
diagnosis’,11,27–30 ‘misdiagnosed’,13,31–34 ‘mistakenly diagnosed’,35

‘misattribution’,6,8 ‘misattributed’,36 ‘falsely attributed’,37 ‘wrongly attrib
uted’,38 ‘misconstrued’,39 ‘attributed’,17 ‘in the wrong idea’,5

‘mistaken’,15,40 ‘mistaking’,41 and ‘inaccurately assessing’.12

Approximately one quarter of publications (n = 34, 24.5%) 
mentioned the recognition, or lack of recognition, of a side effect. Used 
synonyms included ‘difficulty recognizing’,42 ‘failure to recognize’,27,43,44

‘unrecognised’,45 ‘undetected’,46 ‘unaware’,47 ‘acknowledged’,48 ‘identi
fied’,49 and ‘failure to identify’.50

Twelve publications (8.6%) mentioned the intentionality of the 
prescribing cascade, while 52 (37.4%) mentioned its appropriateness or 
inappropriateness. Other terms used for this concept included ‘unnec
essary’ (with some examples referenced),6,11,13,18–20,23,30,32,35,39,51

‘problematic’ (with some examples referenced),4,18,19,37,48 ‘detrimental’,9

‘deleterious’,52 ‘therapeutically beneficial’,4 ‘risk/benefit balance’,4,16,24,53

‘additional risk’,43 ‘avoidable’,54 and ‘suboptimal’.55 Only three publica
tions (2.2%) mentioned about a cascade’s clinical 
importance/relevance.10,56,57

Over two thirds of publications (n = 96, 69.1%) cited at least one of 
the Rochon and Gurwitz publications1–3 as a reference for the pre
scribing cascade definition, the most common being the 1997 
publication.2

Fig. 1. PRISMA Flow Diagram. 
Caption: Flow Diagram showing the number of publications identified, reasons for exclusion through the screening process, and number of included publications.
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3.3. Images and/or maps provided to describe a prescribing cascade

Approximately one fifth of publications included an image or map to 
describe a prescribing cascade (n = 29, 20.9%). Of these, 21 (72.4%) 
provided a straightforward arrow-based diagram showing the sequence 
of events using arrows connecting one occurrence to the next, with seven 
publications describing a generic cascade (i.e. drug A→ side effect → 
drug B)2,3,53,58–61 and 14 publications depicting a specific cascade 
example within their publication’s context.5,15,18,20,25,45,56,62–68 Among 
these straightforward arrow-based diagrams, one indicated multiple 
contributing drugs (i.e. more than one ‘Drug A’),58 whilst another pre
sented the concept of an associated ‘vicious cycle’ of medication use.5

Five publications presented the timeline in which they considered a 
sequence of events involving a prescribing cascade in the context of their 
research,32,48,53,69,70 noting that Becerra et al. provided a timeline as 
well as a separate straightforward arrow-based diagram.53

For the remaining publications: 

- Hoang et al. provided an arrow-based diagram with detection signals 
for drugs and adverse effects from social media.9

- McCarthy et al. mapped out how appropriate and problematic pre
scribing cascades are propagated depending on clinicians’ in
terpretations and actions.4

- Ponte et al. provided a scoring system for defining prescribing 
cascades.14

- Vouri et al. graphically depicted the sequence of events from diag
nosis of the condition for which drug A was prescribed to the pre
scription of drug B relative to a timeline pre and post drug A 
initiation.71

3.4. Association between definition characteristics and Paula Rochon 
and/or Jerry Gurwitz authorship

Twenty-one included publications (15.1%) had Paula Rochon and/or 
Jerry Gurwitz as an author. The characteristics of the prescribing cas
cades definitions depending on this authorship are presented in Table 3. 
Authorship by Paula Rochon and/or Jerry Gurwitz was positively 
associated with the definition mentioning a side effect being mis
interpreted (p < 0.001), and with the definition mentioning the appro
priateness or inappropriateness of the cascade (p = 0.003). No 
significant association was found between authorship and any other 
prescribing cascade definition characteristic.

3.5. Association between definition characteristics and citation of any of 
the seminal references by Paula Rochon and Jerry Gurwitz

Of the included publications, 96 (69.1%) cited at least one of the 
seminal references by Rochon and Gurwitz to accompany the prescrib
ing cascade definition/description. The characteristics of the prescribing 
cascade definitions/descriptions depending on this citation are pre
sented in Table 3. The citation to any of these seminal publications by 
Rochon and Gurwitz was positively associated with the definition 
mentioning a side effect being misinterpreted (p = 0.02). No significant 
association was found between these citations and any other prescribing 
cascade definition characteristic.

3.6. Association between definition characteristics and publication date

Among the included publications, 57 (41.0%) were published be
tween 1997 and 2019, whilst 82 (59.0%) were published between 2020 
and 2024. The characteristics of the prescribing cascades definitions 
depending on publication date are presented in Table 3. No significant 
association was found between the publication date and any of the 
prescribing cascade definition characteristics. It is worth noting that the 
first included publication to mention the intentional or unintentional 
nature of a prescribing cascade as part of the definition/description was 
published in 2017.51

4. Discussion

This is the first scoping review to map out the definitions and de
scriptions of prescribing cascades available in the published literature. 
This review found important variabilities in prescribing cascade defi
nitions across the 139 included publications, with less than half (48.9%) 
of them being in direct alignment with the original definition stating 
that a prescribing cascade arises from the misinterpretation of a side 
effect.1,2 This review included research across various geographical re
gions and has highlighted a surge in publications related to prescribing 
cascades in recent times, with almost 60% of the included references 
published in 2020 or after. Within this context, a consensus definition is 
needed sooner rather than later, to provide a common lexicon for re
searchers working to advance understanding about how and why 

Table 1 
Description of included references.

Reference Characteristics Number of publications (N 
= 139)

Country of the lead author’s affiliation
United States of America 54 (38.8)
Canada 27 (19.4)
Australia 7 (5.0)
United Kingdom 7 (5.0)
Italy 6 (4.3)
India 5 (3.6)
Germany 4 (2.9)
Ireland 4 (2.9)
Japan 4 (2.9)
The Netherlands 4 (2.9)
Argentina 2 (1.4)
Israel 2 (1.4)
Taiwan 2 (1.4)
Belgium 1 (0.7)
China 1 (0.7)
Denmark 1 (0.7)
Malaysia 1 (0.7)
Nepal 1 (0.7)
Portugal 1 (0.7)
South Korea 1 (0.7)
Switzerland 1 (0.7)
The Philippines 1 (0.7)
Canada and New Zealanda 1 (0.7)
International editorial board (Drug and 

Therapeutics Bulletin Team)
1 (0.7)

Date of publication
1997–2009 9 (6.5)
2010–2014 16 (11.5)
2015–2019 32 (23.0)
2020–2024 82 (59.0)

Reference type
Quantitative 

➢ Prescription Sequence Symmetry Analysis (n = 16)
49 (35.3)

Literature Review 
➢ Narrative reviews (n = 23)
➢ Systematic reviews (n = 3)
➢ Scoping reviews (n = 3)

29 (20.9)

Case Report 14 (10.1)
Commentary 12 (8.6)
Editorial 6 (4.3)
Letter 5 (3.6)
Qualitative 5 (3.6)
Survey 2 (1.4)
Case series 1 (0.7)
Mixed-methods 1 (0.7)
Other 15 (10.8)

Was Paula Rochon and/or Jerry Gurwitz an author?
Yes 21 (15.1)
No 118 (84.9)

a Two lead authors.
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cascades occur, to aid consistency between studies (e.g. to ensure 
measurement of the same thing), and to aid in designing interventions to 
address them. The possible indexing of the term ‘prescribing cascade’, 
for example through a MeSH term (which does not currently exist), 
would also be helpful in retrieving related publications in electronic 
databases for future research needs.

This review found that the concepts addressed in prescribing cascade 
definitions (e.g. side effect misinterpretation, intentionality, appropri
ateness) varied greatly between the publications, which also included 
intra-author variations.2,4,72 Additionally, the wording used for the 
same concept was different between publications. It is possible that 
these terminology variations may be partially explained by the need for 
authors to change wording for plagiarism concerns. Twenty-five of the 
included publications had a prescribing cascade description that did not 
mention the ‘misinterpreted’ side effect concept whilst also citing one of 
the seminal Rochon and Gurwitz papers to accompany their description. 
Whilst there may be several reasons for this, such as simple re-wording 
to avoiding plagiarism and/or ensuring Rochon and Gurwitz receive 
acknowledgement for the original conceptualisation, it generates un
necessary complexity. As shown in Appendix C, some extracted defini
tions were even contradictory; for instance, Becerra et al. (2021) said “a 
prescribing cascade is a process by which an adverse drug effect is mis
interpreted as a new medical condition, resulting in a new, potentially un
necessary, medication being prescribed to treat this new condition”,53 which 
does not align with the definition of an intentional prescribing cascade 
by McCarthy et al. (2019), who described “a sequence of events that begins 
when an adverse drug event occurs, is recognised and attributed to the 
offending drug, and a subsequent drug is then intentionally prescribed to 
combat the adverse drug event”.4 Overall, this high variability can cause 
confusion for healthcare professionals, patients, and for future research 
on prescribing cascades. From a practical perspective, the heterogeneity 
in prescribing cascade definitions could contribute to differences in 
healthcare professionals training, and thus in patients’ treatment. It 
could also lead to interventions targeting prescribing cascade mini
misation being implemented differently across settings. These consid
erations further emphasise the need for consistency in defining the term. 
It should then be ensured that a consensus definition is widely 

Fig. 2. Number of included references per publication year 
Caption: Histogram chart of the number of included references per publication year. 
Note: There was no included reference published before 1997. The seminal 1995 publication from Rochon and Gurwitz did not mention ‘prescribing cascade’ in the 
title/abstract.

Table 2 
Description of prescribing cascade definitions identified in included references.

Definition Characteristics Number of publications 
(N = 139) (%)

Does it mention about a side effect being misinterpreted?
Yes – Definitive 68 (48.9)
Yes – Possibly 22 (15.8)
Yes – Both definitive and possibly 3 (2.2)
No 46 (33.1)

Mentions recognition of side effect (or lack of) 34 (24.5)
Mentions recognition of side effect only 4 (2.9)
Mentions lack of recognition of side effect only 25 (18.0)
Mentions both recognition and lack of recognition 

of side effect
5 (3.6)

Mentions the cascade being intentional (or 
unintentional)

12 (8.6)

Mentions about the cascade being intentional only 2 (1.4)
Mentions about the cascade being unintentional 

only
1 (0.7)

Mentions about both the cascade being intentional 
and unintentional

9 (6.5)

Mentions appropriateness or inappropriateness (or 
‘problematic’ nature) of the cascade

52 (37.4)

Mentions appropriateness of the cascade only 0
Mentions inappropriateness of the cascade only 41 (29.5)
Mentions both appropriateness and 

inappropriateness of the cascade
11 (7.9)

Mentions about the clinical importance or clinical relevance of the cascade
Yes 3 (2.2)
No 136 (97.8)

Image or map provided to describe a prescribing cascade
Yes 29 (20.9)
No 110 (79.1)

Prescribing cascade definition/description with a 
citation to a seminal Rochon/Gurwitz paper

​

1995 Rochon/Gurwitz paper 25 (18.0)
1997 Rochon/Gurwitz paper 59 (42.4)
2017 Rochon/Gurwitz paper 40 (28.8)
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communicated to health system leaders, such as those in universities and 
other educational institutions, hospitals, and primary care organisa
tions, to help homogenise prescribing cascade education and 
management.

This review found that publications which had Paula Rochon and/or 
Jerry Gurwitz as authors were significantly more likely to have defini
tions that mentioned i) side effect misinterpretation and ii) appropri
ateness/inappropriateness. This is perhaps not surprising, given that 
side effect misinterpretation aligns with the propagation of an inap
propriate prescribing cascade. In contrast, references which i) did not 
have Paula Rochon and/or Jerry Gurwitz as authors and ii) did not cite 
one of the seminal Rochon and Gurwitz papers alongside their pre
scribing cascade descriptions were significantly less likely to align to the 
original definition’s concept involving side effect misinterpretation. 
This may suggest that some authors did not cite the seminal Rochon and 
Gurwitz papers because they did not agree with the ‘misinterpreted’ 
concept and may prefer a less constrained definition.

Even though this review did not find any statistically significant 
difference between publication date and definition characteristics, this 
does not mean that the definition has not evolved with time. Indeed, 
since the original definition was published, new terms and concepts 
have been associated with prescribing cascades.4,72 For example, a 
paper by McCarthy et al. from 2019 – which included Paula Rochon as 
an author – highlighted the concept of intentional prescribing cascades,4

which has then been discussed in subsequent papers.16,19,24,37 An 
intentional prescribing cascade is incompatible with the original defi
nition stating that a prescribing cascade arises from side effect misin
terpretation. With that in mind, researchers and clinicians should 
probably use a broader ‘prescribing cascade’ definition which does not 
refer to side effect misinterpretation (e.g. a prescribing cascade is where 
one drug is prescribed to manage the side effect of another drug). However, it 
should be acknowledged that there are examples of prescribing cascades 
in the literature which include more than one drug contributing to the 
side effect, more than one drug being used to manage the side effect, and 
even involving more than one side effect.1,17,19,58,73 Therefore, to be 
even more specific and potentially enhance its usefulness in some realms 
(e.g. research), it may be that an operational definition accommodates 
the potential involvement of multiple drugs and/or multiple adverse 
effects. An operational definition encompassing these criteria could be: a 
prescribing cascade is where at least one drug is prescribed to manage at least 
one side effect of at least one other drug.

A broader definition, such as the one we proposed, that avoids 
mentioning misinterpretation, would encompass a greater variety of 
case scenarios, as now presented in the literature. To help with the 

description of these scenarios, it may be useful to have a framework of 
the different types of prescribing cascades, which could also aid in 
reconciling the different terms that have been associated with pre
scribing cascade definitions and are sometimes contradictory. It has 
been previously flagged that a prescribing cascade is considered a ‘dy
namic’ entity – whereby, for example, a cascade may initially be 
considered appropriate but this may change alongside the patient’s 
clinical circumstances.24 This also emphasises the potential value in 
having a prescribing cascade framework, whereby a prescribing cascade 
can potentially evolve from one category to another.

In 2017, Rochon and Gurwitz expanded the prescribing cascade 
concept to include over-the-counter medications and medical devices 
being used to manage side effects.3 However, over-the-counter products 
are often self-selected by patients and are not always prescribed by cli
nicians. These therefore do not fall under the original ‘prescribing 
cascade’ concept described in the 1990s, but perhaps instead align with 
‘medication cascades’. Veloso and Cambao also suggested an expansion 
of the concept to include diagnostic prescribing cascades, where drug 
side effects lead to further diagnostic tests.74 Whilst this review only 
included references that provided a prescribing cascade description in 
the context of when a medication is prescribed to manage the adverse 
effect(s) of another medication, these suggested expansions perhaps 
highlight the need to define additional cascade types, beyond ‘pre
scribing cascades’.

4.1. Strengths and limitations

This review involved a robust search of seven major databases 
coupled with reference list searching of eligible articles. To optimise 
comprehensiveness, the review included a wide variety of reference 
types, from empirical studies to letters to the editor to literature reviews, 
thus allowing a comprehensive overview of available prescribing 
cascade descriptions. However, publications with no full text available 
in English were excluded. Given this review’s focus on the wording of 
definitions, the team opted to focus on literature published in English to 
avoid meaning distortion after translation.

Other limitations are that grey literature was not included in the 
search and this review only included publications that had ‘prescribing 
cascade’ or a synonymous term in the abstract. Whilst some prescribing 
cascade definitions were likely missed as a result, this search strategy 
allowed the inclusion of publications that were more focused on pre
scribing cascades. As such, the review may include descriptions from 
authors who are more familiar with the term (e.g. compared to those 
who simply refer to it in the full text only as part of a publication with a 

Table 3 
Prescribing cascade definition characteristics depending on i) authorship by Rochon and/or Gurwitz, ii) whether a seminal Rochon and Gurwitz paper was cited, and 
iii) publication date.

Definition characteristic n (%) Authorship by Paula Rochon and/or 
Jerry Gurwitz

Citation of a seminal Rochon and 
Gurwitz paper

Publication date

Yes (N =
21)

No (N =
118)

p-value Yes (N =
96)

No (N =
43)

p- 
value

1995–2019 (N 
= 57)

2020–2024 (N 
= 82)

p- 
value

Mentions the prescribing cascade arising from a side 
effect being misinterpreted

​ ​ <0.001* ​ ​ 0.02* ​ ​ 0.235

Yes – Definitive 18 (85.7) 50 (42.4) ​ 54 (56.3) 14 (32.6) ​ 29 (50.9) 39 (47.6) ​
Yes – Possibly 2 (9.5) 20 (16.9) ​ 14 (14.6) 8 (18.6) ​ 5 (8.8) 17 (20.7) ​
Yes – Both definitive and possibly 1 (4.8) 2 (1.7) ​ 3 (3.1) 0 (0) ​ 1 (1.8) 2 (2.4) ​
No 0 (0) 46 (39.0) ​ 25 (26.0) 21 (48.8) ​ 22 (38.6) 24 (29.3) ​

Mentions the recognition (or lack of recognition) of 
a side effect

4 (19.0) 30 (25.4) 0.531 24 (25.0) 10 (23.3) 0.825 15 (26.3) 19 (23.2) 0.671

Mentions the cascade being intentional (or 
unintentional)

2 (9.5) 10 (8.5) 1 11 (11.5) 1 (2.3) 0.148 2 (3.5) 10 (12.2) 0.137

Mentions appropriateness or inappropriateness (or 
‘problematic’ nature) of the cascade

14 (66.7) 38 (32.2) 0.003* 40 (41.7) 12 (27.9) 0.447 20 (35.1) 32 (39.0) 0.524

Mentions the clinical importance or clinical 
relevance of the cascade

1 (4.8) 2 (1.7) 0.391 3 (3.1) 0 (0) 0.552 0 (0) 3 (3.7) 0.269

* statistically significant p-value.
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different focus). Lastly, the extraction of definition characteristics (e.g. 
mention of intentionality, appropriateness) may have been subject to the 
research team’s interpretation at times. To limit the impact of re
searchers’ subjectivity, a predefined data extraction form was used and 
data extraction was conducted by two independent reviewers – similar 
to publication screening and selection steps.

5. Conclusion

This scoping review has not only shown the surge of publications on 
prescribing cascades in recent years, but has also demonstrated the 
substantial degree of heterogeneity with which the term ‘prescribing 
cascade’ has been described in the literature.

Ultimately, inappropriate prescribing cascades are a contributor to 
problematic prescribing and patient harm. Lack of a consistent defini
tion of the concept hampers efforts to further study how and why they 
occur and develop interventions to address them. Therefore, it is vital 
that we get greater clarity and consensus in defining this phenomenon in 
the near future to help in prescribing cascade prevention, identification, 
education, quantification, and management.
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