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Introduction       
Research suggests that medication reviews

should be carried out in patients at risk of

falls to minimise the risk of harm and that

the involvement of a pharmacist reduces

the number of high falls’ risk medicines.1

According to NICE guidelines and

quality statement, all patients above

65 years old, if identified as being at

risk of falls through a multifactorial falls

risk assessment, will also require a

multifactorial intervention that includes

medication review.2

The ReMAC (Review of Medicines in

Acute Care) project, a collaborative study

to implement medication reviews across

five sites in North West London, found

that the level of patients who had a

documented medication review was

very low, varying from 0% to 29%.

During the course of the project this was

successfully increased to 50% – 90% of

patients.3

Whittington Health is a district

general hospital based in north London.

The Trust has formed an Adult Inpatient

Falls Group (AIFG), which is a

multidisciplinary team with the remit to

reduce the number of falls locally. The

AIFG have implemented a ‘falls risk

assessment and care plan’, as per the

NICE guidance. This care plan has

introduced several small practical

changes, such that when a patient is

assessed as having one or more of the

‘very high falls risk factors’ the nurse
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Introduction

The risk of falls is multifactorial. Medication reviews can play

an important role for patients taking medicines known to

contribute to falls.

The aim of this project was to implement medication reviews

for patients at high risk of falls on a gastroenterology ward

and, therefore, contribute to a reduction in falls risk. A process

map showing the multifactorial approach on falls risk

reduction was created and helped to highlight the problem.

This project was the first of its kind at Whittington Health,

where formal documented falls-specific medicines reviews

were not a part of standard practice. 

Methods

Medication reviews were conducted by reviewing the patient’s

history and medication reconciliation, followed by targeted

screening of medication that could contribute to falls risk. For

this project the Plan-Do-Study-Act (PDSA) cycle methodology

was used as it allowed for small changes in a quick and

Abstract

efficient process through repeated PDSA cycles. PDSA cycles

1 and 3 involved conducting medication a review; PDSA cycle

2 was comprised of a literature search to obtain a suitable tool

to enhance medication review efficiency.  

Results

Initially, a medication review was completed on patients at

high risk of falls (time taken for a review 2 hours and 40

minutes). During the third PDSA cycle, during which the tool

was implemented, a total of 12 patients were reviewed;

sixteen recommendations were made and seven were

accepted. The average number of reviews per day was 2 and

the average time taken per review dropped significantly with

the introduction of the tool (to 45mins per review at the end of

the project). 

Conclusions

The main outcome of the third PDSA cycle was that the

medication review tool made a significant impact on the time

taken to complete reviews. However, the tool may need to be

reviewed and adjusted for systematic use by pharmacists and

doctors.  
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completes a number of actions outlined

on the ‘very high risk falls’ sticker (the

sticker is designed to be clear and user

friendly) and this must be placed in the

patient’s medical notes. A sign is also

placed on the patient’s bed and a yellow

magnet is added to the main whiteboard

of the ward, which lists all patients. This

magnet allows the remaining ward based

teams to identify that the patient is at

increased risk of falls.

When patients are admitted to the

Whittington Hospital they are assessed

regarding the risk of falls and a care plan

is put in place during admission; this is a

part of the Trust’s ‘STOPfalls’ campaign.

One aspect of the initial assessment is a

simple review of medications associated

with falls. If any ‘falls risk medications’ are

identified then the patient should have a

formal falls medication review by doctors

and/or the pharmacist.

The Whittington Hospital policy states

that the pharmacy department is

responsible for reviewing a patient’s

medication on admission and following a

fall on the ward. Pharmacists are not

currently conducting formal/documented

medication reviews as a part of routine

practice. This has highlighted an area of

improvement where pharmacists can play

a very important role in falls prevention. 

The project was undertaken with the

cooperation of the AIFG, a multidisciplinary

team that had no pharmacist

representation until the project began.

The primary aim of this project was to

implement medication reviews for 100%

of patients identified to be at high risk of

falls on the ward and, therefore,

contribute to falls risk reduction. The

secondary aim was to monitor progress

against pre-defined process measures.  

Method       

Setting
The project ran on a 33 bedded ward,

mainly comprising of gastroenterology

patients (Victoria ward), which is the

ward with the highest incidence of

reported falls at the Trust. 

Intervention
The baseline measurement was that no

patients on Victoria ward at high risk of

falls had a medication review formally

documented by a pharmacist and/or

doctor.  

The review methodology involved

obtaining the past medical history from

the patient’s notes, reviewing (or

conducting) a medication reconciliation

and, finally, clinically screening prescribed

medicines as per standard clinical

practice. Following this, a targeted review
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“. . . the pharmacy department is responsible for reviewing a 

patient’s medication...following a fall on the ward.”
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focusing on medicines that can increase

risk of falls was thoroughly undertaken.

Individual medications were reviewed

against relevant hospital and NICE

guidelines; recommendations were cross-

referenced with the STOPP/START tool.4

From PDSA cycle 3 onwards, reviews

included using the STOPIT tool1 to identify

and review high risk medication. This

tool was obtained by contacting the

corresponding authors of the paper

describing the use of this tool for

deprescribing purposes.1 The STOPIT tool

was also used to document the review

and make recommendations to the

medical team.

During this project, senior pharmacist

support was required (particularly from a

specialist with experience of conducting

falls risk medication reviews). Extensive

support was provided by senior clinicians

who incorporated the study into the

AIFG working group. A specific quality

improvement (QI) group was created to

support the project, which included the

head of governance and risk, the quality

improvement and compliance manager,

the ward manager and a senior nurse.

Awareness of the project was raised

through the members of the QI group

via clinical multidisciplinary meetings

(including board rounds and nursing

handover). Medical and nursing teams

welcomed the idea, particularly the

nurses as this project could improve the

reputation of the ward regarding falls. An

audit was conducted to check baseline

data regarding compliance with the ‘Falls

risk assessment and care plan’ to see if

there was a need for further training. All

patients had the ‘Falls risk assessment

and care plan’ completed (100%) but it

was identified that only 89% of the

nurses on the ward had received training

on how to complete these accurately.

Group training was subsequently

organised and provided and a poster was

produced and placed on the ward to raise

awareness amongst temporary staff (e.g.

agency nurses). 

A process map demonstrating the flow

of patients following the STOPfalls

strategy was produced (Figure 1). It was

identified that the medicines review step

was not taking place formally, perhaps

because this requires not only just a review

of the drug chart and drug history but a

detailed search of medical history, finding

out when and why high risk medications;

it was presumed that the time taken to

complete this fully was prohibitive.

Study of the intervention
For this project the ‘Model for

Improvement’ (MfI)5 was used to provide

a methodological structure. The MfI

was selected as it allowed for small

changes in a quick and efficient process

through repeated Plan-Do-Study-Act

(PDSA) cycles. This project focussed on

the use of repeated PDSA cycles rather

than the full MfI.  

According to AIFG, there were no

medication reviews taking place on the

ward in view of reducing the risk of falls,

thus the main aim of the project was to

implement falls reviews and measure

implementation.

The study was not designed to

determine if medication reviews had an

impact on falls risk.

Measures
The outcome measure was the

implementation of medication reviews

for 100% of patients identified as being

at high risk of falls.   

Regarding the process measures, this

project focussed on:

a) time taken per review (hours)

b) number of reviews completed per day 

c) number of recommendations made 

d) number of recommendations accepted

by the medical team.

Analysis
Quantitative data were collected of the

process measures described above. This

project was designed to explore the

implementation of medication reviews

on a ward with no baseline data as the

aim was to change the current standard

of practice.   

Ethical issues
Ethical approval was not required as this

was a non-experimental QI project locally

defined as a service evaluation.  

Results       

Table 1 contains a summary of the three

PDSA cycles involved in this study. The

total number of medication reviews

from this project was 13 (one during

PDSA 1 and twelve during PDSA 3), a

breakdown of the number of reviews

and summary information of the number

of recommendations and average time

taken to complete reviews is available in

Table 2. 

From the reviews, a total of 20

recommendations were made (four

during PDSA 1 and sixteen during PDSA

3); of these 9 were accepted by the

medical team (45% overall). A summary of

the medication and the recommendations

is available in Table 3. 

Discussion       

Summary
This study describes the process of

implementing targeted falls risk

medication reviews on a ward where this

is not standard practice. The most

significant finding of the project was the

reduction in the average time taken per

review following the implementation of a

structured tool. One challenging aspect

of incorporating medication reviews for

all patients with a high falls risk was the

time required to complete the review. 

Interpretation
The initial review (during PDSA 1) had

taken 2 hours and 40 minutes, which was

found to be prohibitive when trying to

incorporate medication reviews into

standard clinical practice. The main

reasons for this were lack of familiarity

with falls specific medication reviews by

the reviewer and the unstructured

approach to reviewing medication. Whilst

the experience would cover the former, it

was determined by the project team that

a structured tool could support targeting

http://www.pharman.co.uk
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Figure 1: A process map showing the multifactorial approach on falls risk reduction
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Cycle

1

2

3

Plan

To reduce falls risk on
Victoria ward by
conducting medication
reviews to reduce the
number of high risk falls
medication.

To conduct a literature
search to identify
evidence based tools to
support medication
reviews.

To incorporate the STOPIT
tool1 into the medication
review process.

Do

A single review was
conducted. 

A brief, non-systematic
search of Medline and
Embase was conducted
using the key words ‘falls’
and ‘medication reviews’

Twelve patient reviews
were conducted. 

Study

The review was
completed in 2 hours and
40 minutes. 
Four recommendations
were made following the
review. Two were
accepted by the medical
team.

Several tools were
identified, including the
Beers criteria,6 the STOPP
tool4 and the STOPIT
tool.1

The average number of
reviews per day was 2.
The average time per
review was 1.03 hours
(days in which there were
no new patients were
excluded). In total 16
recommendations were
made and 7 were
accepted (44%).

Act

The review was not found
to be time efficient.

The tools identified were
assessed for practicality
and the STOPIT tool was
selected.1 This was due to
the convenience of being
in ‘ready-to-use’ format.

The tool was found to
enhance time efficiency. 

Table 1: PDSA cycles in the implementation of medication reviews as an intervention to reduce falls risk

Number of patients at
high risk of falls and
medication review
requested on ‘Falls risk
assessment and care plan’

Number of patients at
high risk of falls already
reviewed

Number of new patients at
high risk of falls reviewed

Total number of
recommendations made

Total number of
recommendations
accepted

Average time taken per
review per week (hours)

PDSA 1 PDSA 3

week 1 week 2 week 3 

5 3 4 5 5 4 4

0 0 2 2 5 0 1

1 2 2 3 0 2 3

4 6 1 4 0 2 3

2 2 1 2 0 0 2

2.67 1.29 1.06 0.75

Table 2: Results of process measures for PDSA cycles 1 and 3

http://www.pharman.co.uk
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Falls risk 
medication class

ACEi – Ramipril

CCB - Amlodipine

z-drugs - Zopiclone

Antidiabetics - Gliclazide

Beta-blockers - Atenolol

Total number of
recommendations
accepted

2

3

2

1

1

Falls risk medication
discontinued

-

-

2

0

0

Falls risk medication
dose reduced

2

3

0

1

1

Table 3: Number of recommendations made and accepted by medical team.

of evidence based ‘high risk’ falls

medication.

This led to PDSA cycle 2, which

involved a literature search to find a

practical tool. The literature search

identified several screening criteria and

evidence based guidance and tools

available for medication review.

Ultimately, the STOPIT tool1 was selected

for three main reasons; designed for

practical use by a clinical pharmacist, the

basis for the tool was a broader study

comprising of five different hospitals in

London including documentation of

medication reviews as an outcome

measure3 and, finally, the tool was

presented in ready-to-use format.

Whereas criteria/guidance such as

STOP/START4 and the Beers criteria6

present medication lists and make

recommendations on their appropriate

use (or discontinuation), the STOPIT tool

was designed for a structured medication

screening process and also clear

documentation which can readily be filed

in the patient notes. Thus, for practical

reasons, the STOPIT tool was selected. 

Following the implementation of the

STOPIT tool, reviews were significantly

shorter in duration, decreasing from an

average time of 2 hours 40 minutes

(during PDSA 1) to 45 minutes (the final

week of PDSA 3). The drastic reduction in

time spent from PDSA 1 to the first week

of PDSA 3 (average of 1 hour 17 minutes)

is very likely to be the impact of the tool

and less likely to be due to the impact of

increasing reviewer familiarity or growing

experience. The impact of reviewer

experience can be seen between the

difference of week 1 to week 3 during

the third PDSA cycle (from 77mins to

45mins). Though this project was not

designed to measure the difference

between structured approaches to

medication reviews with an unstructured

approach, it may be noted from the

reduction in average review time that the

impact of a structured tool makes a

greater immediate impact than that of

growing user experience, with the

reduction in review time over three weeks

highlighting the need to incorporate the

reviews into standard practice and

allowing time for the process to embed.

During this study a total of 9

recommendations were accepted by the

medical team, mainly comprising of dose

reduction of antihypertensives such as

ramipril, atenolol and amlodipine;

gliclazide and zopiclone were stopped in

two patients. The main limitation to

accepting recommendations by the

medical team was that junior doctors did

not feel confident to change therapy

without consulting a senior doctor. This

finding, though not formally measured as

an outcome, is consistent with similar

studies.6 Future work should consider the

timing of presenting recommendations to

the medical teams, as there will likely be

greater acceptance rates when registrar

or consultant grade doctors are available

(e.g. ward rounds).

At the end of the study period, the

tool was presented to doctors on the

ward (representatives of the two main

clinical teams) and feedback was given.

The feedback settled on two main

recommendations: to reduce the

information available on the tool and to

attempt to risk stratify the ‘high risk’

medicines. The doctors found the

comprehensive list of ‘high risk’

medication difficult to read, though this

may change as the doctors become more

familiar with the tool. Nonetheless, future

work could involve a combination of risk

stratification of ‘high risk’ medicines with

a reimagining of how the information is

displayed. On balance, between brevity

and detail this cohort of junior doctors

would have preferred brevity; however,

this may not be appropriate where

context or greater detail is required to

make a more informed clinical decision.

Alternatively, the tool could be adapted

for display as a poster (with separate

sections for different medicine classes);

this would be a consideration for future

work to enhance the awareness of

medication reviews amongst junior

doctors, which is known to be lacking.7

Future work will include adapting the tool

to enhance ease of use by pharmacists

and doctors on all wards.

The involvement of the entire

multidisciplinary team was very important

for the STOPfalls strategy and also this

project. Fortunately, the AFAIG was very

supportive of this project and invited

pharmacist representatives to attend the
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“. . . the incorporation of the pharmacist was important in 

creating a comprehensive STOPfalls strategy and particularly
when focussing on medication reviews.”

REFERENCES 

1. Marvin V, Ward E, Poots A, Heard K, Rajagopalan A, Jubraj B. Deprescribing
medicines in the acute setting to reduce the risk of falls. European Journal of
Hospital Pharmacy [Internet]. 2016;24(1):10-15. Available from:
https://ejhp.bmj.com/content/ejhpharm/24/1/10.full.pdf

2. NICE guideline 161. Falls in older people: assessing risk and prevention. 2013.
Available at: https://www.nice.org.uk/Guidance/cg161

3. National Institute for Health Research (NIHR). CLAHRC Projects. ReMAC:
Review of Medicines in Acute Care. Available from:
https://www.clahrcprojects.co.uk/news/remac-review-medicines-acute-care

4. O'Mahony D, O'Sullivan D, Byrne S, O'Connor M, Ryan C, Gallagher P.
STOPP/START criteria for potentially inappropriate prescribing in older people:
version 2. Age and Ageing [Internet]. 2014;44(2):213-218. Available from:
https://academic.oup.com/ageing/article/44/2/213/2812233

5. NHS Improvement. Plan, Do, Study, Act (PDSA) cycles and the model for
improvement. 2019 [online] Available at:
https://improvement.nhs.uk/resources/pdsa-cycles/ [Accessed 10 May 2019].

6. American Geriatrics Society 2015 Updated Beers Criteria for Potentially
Inappropriate Medication Use in Older Adults. Journal of the American
Geriatrics Society [Internet]. 2015;63(11):2227-2246. Available from:
https://onlinelibrary.wiley.com/doi/abs/10.1111/jgs.13702

7. Jubraj B, Marvin V, Poots A, Patel S, Bovill I, Barnett N et al. A pilot survey of
junior doctors’ attitudes and awareness around medication review: time to
change our educational approach? European Journal of Hospital Pharmacy
[Internet]. 2015;22(4):243-248. Available from:
https://ejhp.bmj.com/content/ejhpharm/22/4/243.full.pdf

131

regular STOPfalls meeting. Anecdotal

feedback from the AFAIG included the

belief that a comprehensive medication

review was most easily incorporated

into the usual role of the pharmacist due

to their specialist knowledge of

medication (including uses, doses, side

effects, etc), the practicalities of medicines

administration and medication safety;

the group ultimately believed the

incorporation of the pharmacist was

important in creating a comprehensive

STOPfalls strategy and particularly when

focussing on medication reviews.

Limitations
This project was limited due to the design

being unable to formally analyse whether

pharmacist-led medication reviews

produce an impact on falls incidence. The

number of ‘high risk’ medications, and the

use of a proportion of recommendations

accepted by the medical team as proxy

measures of falls risk limit the practical

use of such studies. Experimentally

designed studies following patients over

a prolonged period of time are still

required to determine if reducing the

number of ‘falls risk’ medications

produces a reduction in the number of, or

the harm caused by, a fall. This study

was also limited by the lack of formal

statistical control and analysis. Future

studies should be designed to allow for

statistical validation of the process

measures.

Due to limitations of time, the search

strategy employed during PDSA 2 was

not systematic (lack of MeSH terms) or

comprehensive (only two databases

searched). The search was conducted

with an aim of finding an evidence-based

and immediately available tool in ready-

to-use format. This limitation of the

search strategy may have precluded the

identification of other practical tools. 

Conclusions        

Marvin et al supports that medication

reviews should be carried out for

inpatients at risk of falls to minimise the

risk of harm and that the involvement of

a pharmacist reduces the number of high

falls’ risk medicines.1

This article describes the process of

implementing formal medication reviews

with an aim of reducing the number of

high risk medicines prescribed to patient’s

identified as being at greater risk of a fall.

The implementation modality was via

three PDSA cycles.

Following completion of PDSA cycle 3

the number of medication reviews

increased. The project did not meet the

aim of implementing medication reviews

for 100% of patients identified to be at

high risk of falls; however, the time taken

per review was significantly reduced with

the implementation of the tool (from 2

hours 40 minutes to 1 hour 29 minutes

per review).

The project found that, in order for

the medicine review tool to be used by

pharmacists and doctors, there is a need

for an assessment of whether adaptation

of the STOPIT tool can enhance efficiency.

This study identified that more training

will have to be provided to the nurses,

highlighting the group of medicines that

can contribute for the risk of falls so that

the initial identification of ‘high risk’

patients (typically conducted by nurses) is

accurate. 
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