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Abstract: Background: Falls in older adults are a leading cause of morbidity, particularly when
compounded by polypharmacy. There is mixed evidence of efficacy of medicine reviews, but there
is little work exploring this in the ambulance setting. A new referral pathway enabling ambulance
staff to connect patients to primary care pharmacists aimed to address this. This study explored staff
and patient experiences with the pathway and its potential to improve medicine safety after the fall.
Methods: A mixed-method service evaluation was conducted to assess the implementation and impact
of this pathway. Routine data from an ambulance trust and pharmacist proformas were used to
address objectives relating to referral rates, clinical appropriateness, and fall recurrence. Patient and
staff stakeholder perspectives were gathered through two cross-sectional surveys designed to explore
emotional, behavioral, and practical responses to the intervention. Quantitative data were analyzed
descriptively and using ordinal logistic regression where appropriate. Free-text responses were
analyzed thematically. Results: Between May 2019 and March 2020, referrals were initiated for 775
older adults after ambulance attendance for a fall, with pharmacists completing medicine reviews on
340 patients. Survey data revealed improvements in patients’ emotional responses to their medicines.
Ambulance clinicians identified patient disclosure, stockpiling, and the presence of expired
medicines as key indicators of poor medicines management and valued the ability to refer patients.
Conclusion: Overall, referral to the pathway demonstrates a marginal improvement in recontact rates
in the short-term but does not necessarily represent an improvement in overall patient safety. The
cost of such an intervention and patient expectations needs further exploration to prove efficacy and
patient satisfaction.

Keywords: emergency medical services; accidental falls; pharmacists; referral and consultation;
medicine review; medicines

1. Introduction

Falls among older adults (> 65 years) are a major health concern, with 7.6% of falls resulting in
moderate or severe injuries [1]. Even without injury, falls often lead to a fear of falling, negatively
impacting quality of life [2,3]. Those most at risk - older, frailer individuals, especially those with
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dementia or a history of falls — represent some of the most vulnerable in society [4]. Reducing falls
and their consequences is therefore a national health priority [5].

In England, 42.5% of ambulance-attendances for falls result in patients being discharged at the
scene [6]. Guidelines recommend these patients should be referred for further assessment of frailty,
social care needs, and fall risk factors [7]. Polypharmacy (= 4 medicines) is a well-established fall risk
[8], highlighted in recommendations in the World Guidelines for Falls Prevention and Management
for Older Adults [9] and National Institute for Health and Care Excellence guidance [10]. Despite this,
no specific guidance exists for managing polypharmacy in the ambulance setting.

Pharmacist-led medicine review is perceived as an important part of managing falls risk,
especially in older adults [11]. Existing literature indicates medicine reviews are effective in reducing
the number of medicines prescribed and therefore drug costs [12-15]. However, there is conflicting
evidence around the impact of medicine review on falls risk, with some authors reporting clear
efficacy [16-18], and some reporting little to no benefit [19-24]. While studies have explored the
impact of medicine review in inpatient and community populations, limited evidence exists of how
medicine reviews may fit within the ambulance service setting [25-27].

In response, a local quality improvement initiative connected ambulance-attendances for falls
with primary care pharmacists. This study evaluated whether the initiative improved patient safety
by reducing recurrent falls. Objectives were to:

e Determine the rate and suitability of referrals and subsequent clinical impact.

¢ Quantify medicine optimization for patients who underwent medicine review.

e  Explore patient experiences and feelings around referrals and their medicines.

e  Explore ambulance healthcare professionals” perceptions of the value of referral.

2. Materials and Methods

A multi-methods approach was used, combining service evaluation and stakeholder surveys.
Reporting followed SQUIRE [28] and CROSS [29] guidelines (Tables S1 & S2).

2.1. Context

This initiative took place in a single, well-resourced, ethnically and socially diverse urban district
in northern England (population ~800,000), featuring a teaching hospital trust, intermediate care trust
and a regional ambulance service with five local stations. The local primary care confederation
included 87 GP practices and a coordinated pharmacy team.

2.2. Improvement Initiative

Eligible patients (see Table 1) seen face-to-face by ambulance clinicians after a fall and
discharged at home were referred through a non-urgent pathway (Figure S1).

In the improvement group, referrals were also sent to the primary care pharmacy team.
Pharmacists conducted medicine reviews (face-to-face, telephone, or records-based), with changes
made at pharmacists’ discretion. Outcomes were shared with the patient’s GP and ambulance trust
via proforma.

Table 1. Screening criteria.

Inclusion Exclusion
Aged > 65 Aged <65
Face-to-face assessment by an ambulance clinician No face-to-face contact
Primary reason for ambulance attendance was fall Patient conveyed to hospital
Taking > 1 medicine (prescribed or otherwise) Not taking medicines

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0944.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 June 2025 d0i:10.20944/preprints202506.0944.v1

3 of 18

Fallin a residential address Fall in public or patien.t is a care/nursing home
resident

Registered with a GP outside the

Registered with a local confederation GP )
confederation

Non-urgent referral made No referral made

2.3. Service Evaluation

The first two objectives were addressed using routine data from the ambulance trust and
pharmacist proformas (see Table 2). Data were collected from 13t May 2019 to 224 March 2020
(paused due to COVID-19). Fall recurrence was tracked via 30-day follow-up using NHS numbers.
Comparisons were made between referred and non-referred patients in the same area.

Table 2. Objectives and measures.

Objective Measure

1 Referral rates

Referral Rate,
Suitability, and 2 Referral appropriateness
Clinical Impact

3 Fall and/or ambulance recurrence

4 Polypharmacy reduction.

Medicine

Optimisation
5 Deprescribing of fall-risk medicines as per PrescQIPP [30] (Table S3)
6 Change in emotions about their medicines post-review

Patient

Experiences
7 Impact of specific review activities on emotions
8 Key indicators of medicine management difficulty
9 Perceived frequency of such cases

Ambulance Staff
Perceptions

10 Perceived value of pharmacist referral

11 Influence of clinician demographics on referral value perception

2.4. Stakeholder Surveys

To explore the experiences and perceptions of those involved, two cross-sectional surveys were
conducted: one for patients referred for medicine review and one for ambulance staff (see Table 2).
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2.4.1. Patient Survey

A postal survey was sent to all patients who were referred through the medicine review
pathway. Each survey pack contained a covering letter, a participant information sheet, consent form,
a 12-question booklet (Figure S2), and a pre-paid return envelope. Completion of the consent form or
return of the survey was accepted as consent to participate.

The survey included four sections: demographics, emotional perspectives about medicines and
review, and impact of review activities on emotional outcomes.

Patients selected emotional descriptors (e.g. “safe”, “frustrated”) before and after review to
indicate how they felt about their medicines. A change in emotional direction (e.g. from negative to
neutral) was used to assess impact with statistical significance determined using McNemar’'s test.

To assess the influence of review features (e.g. setting, communication style, shared decisions)
on emotional outcomes, ordinal logistical regression (R) using a proportional odds model was used
[31] and assumptions determined by Harrell’s [32] method, adjusting for age, gender, ethnicity,
review format, and key review activities.

A free-text field allowed participants to identify what they intended to change post-review.
Responses were thematically analyzed.

Data were anonymized and entered into a digital format for analysis, including incomplete
questionnaires. A sample size of 132 was targeted based on detecting a 20% increase in positive
emotion with 90% power and 5% significance [33].

2.4.2. Ambulance Clinician Survey

Patient-facing ambulance staff of all grades were invited to complete an online survey promoted
through staff bulletins and in-person events. The online survey (Figure S3) consisted of twelve
questions covering: demographic profile (e.g. role, working hours), perceived frequency of patients
with medicine-related difficulties, indicators used to identify such patients, and perceived value of
primary care pharmacy referral option.

Participants ranked ten predefined indicators of medicine-related difficulties (e.g. confusion,
medicine errors). Weighted averages were calculated from rankings to prioritize key factors.

Perceptions of referral value were rated using a five-point Likert scale. Correlation between
value perception and demographics (e.g. role, working hours) were explored using ordinal logistic
regression (R) and reported as an odds ratio with 95% confidence intervals.

A free-text field followed a case study, which was designed to identify a person who was
struggling to manage their medicines. Participants were asked to share how they would manage the
person’s case. Additionally, participants were asked to express what they felt would alert them to
someone who was struggling with managing their medicines. Responses were anonymized and then
independently coded into themes by two ambulance service researchers (FB [non-clinical], EM
[clinical]).

A target sample of 330 responses was set based on a conservative 10% response rate from 3,294
eligible staff members.

2.5. Ethical Considerations

Health Research Authority approval was gained for the stakeholder surveys (IRAS 263976).
Approval from the Research Ethics Committee and Confidentiality Advisory Group was obtained
for the patient survey (19/YH/0211). All data were handled in accordance with the Data Protection
Act 2018 and United Kingdom General Data Protection Regulations. Returned booklets without
signed consent were included if the survey was completed, with participation indicating assent.

3. Results

Between 13t May 2019 and 2274 March 2020, the ambulance trust received 11,831 fall-related 999
calls, of which 2,610 calls were in the study area. For 820 patients, non-urgent falls referrals were
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made by ambulance crews to the ambulance trust’s clinical support line. 775 of these were also
referred to the primary care confederation, with 340 (43.9%) undergoing a medicine review (Table 3).

Table 3. Summary of cases referred to the medicine review pathway.

Received medicine Did not receive

Case Demographic All referred review medicine review
n=775 n =340 (43.9%) n =435 (56.1%)
Age median (interquartile range) 84 (77-89) 84 (77-89) 84 (77-90)

Patient fallen in last 12 months

Yes 573 (73.9%) 243 (71.5%) 330 (75.9%)
No 159 (20.5%) 79 (23.2%) 80 (18.4%)
Not recorded 43 (5.6%) 18 (5.3%) 25 (5.7%)
Patient prescribed >4 medicines 597 (77.0%) 264 (77.6%) 333 (76.6%)
Amb-u.lance crew concerned about 173 (22.3%) 64 (18.8%) 109 (25.1%)
medicines
Time from referral to initial review
decision median days (interquartile 10 (4-27) 9 (3-21) 28 (10-109)

range)

Among referred cases, 73.9% had experienced a fall in the previous year, and 77.0% met the
definition of polypharmacy (=4 medicines). Demographics were similar across groups, although
ambulance crews more frequently flagged medicine concerns in patients who did not receive a
review (25.1% vs. 18.8%). The median time from referral to review decision was significantly shorter
for those who were reviewed (9 days) compared to those who were not (28 days).

Among non-reviewed cases, 92 had documented reasons, including referral process errors
(n=32), inability to contact patients (n=12), recent hospitalization (n=12), review deemed unnecessary
(n=12), care home residency (n=6), recent review elsewhere (n=5), and other reasons (n=13). For most
others, no reason was recorded but was likely due to capacity constraints. Additionally, 32 referrals
from May to July 2019 were lost due to human error and excluded from analysis.

3.1. Referral Rate, Suitability, and Clinical Impact

Among reviewed patients (see Table 4), most medicine reviews were conducted remotely—
36.8% via notes and 22.6% by telephone—while only 2.1% were face-to-face. However, review
method was not recorded in 38.5% of cases, limiting interpretation.

Table 4. Demographics of reviewed patients.

Case Demographic Value
Frailty n (%)
Severe 86 (25.3%)
Moderate 106 (31.2%)
Mild 6 (1.8%)
Not frail 128 (37.6%)
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Not recorded 14 (4.1%)
Pharmacist review type n (%)

Face-to-face 7 (2.1%)

Telephone 77 (22.6%)

Notes based 125 (36.8%)

Not recorded 131 (38.5%)

Referral considered appropriate 1 (%)

Yes 263 (77.4%)
No 67 (19.7%)
Not recorded 10 (2.9%)

Frailty data showed a bimodal distribution, with most patients categorized as either not frail or
moderate/severely frail. Only 1.8% were identified as mildly frail — potentially due to limitations in
frailty assessment tools or reporting practices.

Of the patients who received a medicine review, 77.4% were considered appropriate. As this
was only recorded for reviewed cases, comparisons with non-reviewed patients — who made up
56.1% of referrals — are limited.

Recontact rates (Table S4) were assessed by comparing the 127 patients who received a review
with 2,483 local over-65s who had called the ambulance service for falls. No referred participants
recontacted the ambulance trust within a week of discharge, compared to 2.1% of the reference group.
The difference at 30 days was not statistically significant (98.0% vs. 94.0%, p = 0.11).

3.2. Medicine Optimisation

Polypharmacy was prevalent, with 91% (n = 308) of reviewed patients prescribed >4 medicines
(Table 3). The median number of medicines (Table 5) remained unchanged before and after review
(9; IQR 6-12). However, 272 patients had adjustments to their prescriptions, including 122 with
medicines deprescribed and 11 prescribed new ones. Pharmacists recommended 149 additional
changes (43.8%), such as dose/timing adjustments, medicine switches, or referrals for further review.

Table 5. Summary of changes to medicine during review.

Proforma Field Value

Number of medicines median (interquartile range)

Prior to review 9 (6-12)
After review 9 (6-12)
Stopped by pharmacist 0 (0-0)
Changes recommended by pharmacists # (%) 149 (43.8%)
Pharmacist categorisation of medicine fall risk as per PrescQIPP n
(%)

Yes 76 (22.2%)
High risk 43 (12.6%)
Medium risk 11 (3.2%)
Possible risk 13 (3.8%)
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Risk present but level not recorded 9(2.6%)
No 51 (15.0%)
Not recorded 213 (62.6%)

Pharmacists identified medicines as a likely contributor to falls in 22.2% of cases (Table 5), with

12.6% considered high risk. However, this was not recorded in 62.6% of reviews, limiting broader

analysis. Pharmacists changed medicines related to falls risks for 46 patients, of which 28 were high-

risk medicines.

3.3. Patient Experiences and Feelings

Of 265 patients referred for a medicine review between 7% August 2019 and 234 March 2020, 218
were sent a postal survey; 48 responded (22%), representing a third (36.4%) of the target sample size.

Table 6 provides a breakdown of the demography of respondents.

Table 6. Demographic summary of patient experience survey.

Survey Question Result

Age mean (standard deviation) 83.59 (9.99)
Gender 71 (%)

Male 26 (54.2%)

Female 21 (43.8%)

N/A 1(2.1%)
Ethnic group 1 (%)

Asian/Asian British Indian 1(2.1%)

White British 44 (91.7%)

White Irish 2 (4.2%)

N/A 1(2.1%)
How many medicines were you taking? # (%)

0 1(2.1%)

1to4 14 (29.2%)

5 or more 30 (62.5%)

Don’t know 1(2.1%)

N/A 2 (4.2%)

How was your medicines review undertaken? 1 (%)

Face-to-face
Telephone
Don’t know

N/A

15 (31.2%)
13 (27.1%)
14 (29.2%)

6 (12.5%)
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Respondents were predominantly older adults (mean age 83.59) with a slight female bias
(54.2%). Most identified as White British (95.9%). Given the lack of ethnic diversity, ethnicity was
excluded from the statistical model.

Most respondents (91.7%) took medicines (n = 44), with 62.5% taking five or more. Respondents
reported that their reviews were undertaken face-to-face (31.2%), via telephone (27.1%) or could not
recall the method (29.2%), which was inconsistent with Table 4, where most reviews appeared to be
notes-based. This discrepancy may stem from patients being unaware that a review occurred if it was
a notes review with no observable changes — indeed, four participants were unaware that they’d had
a medicine review at all.

No changes were made to my medicines

Advice about how to take medicines
1+ medicines stopped

Explanation of medicines

1+ medicines had a change in dose

Medicine administration time changed

Activity during review

1+ medicines were changed for another

Don't remember

0 2 4 6 8 10 12 14 16
Number of responses

Review type [] Telephone Ml Face-to-face Bl Unknown

Figure 1. Breakdown of medicine review activity by method of review.

A third of respondents (n=16) reported no medicine change, many described adjustments,
including stopping or switching medicines, or changes in dose/timing. Additionally, 23 received
advice or information. Outcomes were broadly similar across review types.

Free-text responses (n=30) indicated that nearly half reported no change in behavior post-review.
Others mentioned using aids (e.g. alarms, dosette boxes), falls prevention strategies (e.g. mobility
aids, reducing hazards, increasing light levels) or awaiting specialist input (e.g. hospice, pain clinic,
ear-nose-throat).

Thirty-eight participants reported emotions before and after review. Emotional change was
reported in 8 participants (16.7%), with 7 reporting a positive change (p = 0.07). Most (n=23) reported
neutrality before and after review (Table 7).

Table 7. Reported patient emotions before and after review.

Reported emotion before Reported emotion after review (n)
review (n) Negative Neutral Positive
Negative 2 3 4
Neutral 0 23 0
Positive 0 1 5

Proportional odds modelling revealed wide confidence intervals for all factors except age (1.00,
0.91-1.11) (Table S5).
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3.4. Ambulance Healthcare Professional Perceptions

A total of 146 responses (44% of the target sample) were received between May 2019 and May
2020. Table 8 indicates a summary of respondent profile. Only 12.3% (n=18) had made a referral to
the non-urgent falls pathway for a medicine review. Most respondents were full-time (76.7%), non-
specialist paramedics (44.5%), and frequently attended fall-related calls. Despite limited direct
experience with the referral process, 85.6% (n=125) perceived referral for medicine review as
“important” or “very important”. No significant differences in perceptions were found between those
who had made referrals and those who had not.

Table 8. Ambulance healthcare professional survey results summary.

Question Overall Referred Not referred
n (%) n (%) n (%)
Total responses 146 (100%) 18 (12.3%) 128 (87.7%)
Respondent role
Advanced Paramedic 7 (4.8%) 0 (0%) 7 (5.5%)
Emergency Care Assistant 21 (14.4%) 1 (5.6%) 20 (15.6%)
Emergency Medical Technician 9 (6.2%) 3 (16.7%) 6 (4.7%)
Manager 13 (8.9%) 1 (5.6%) 12 (9.4%)
Newly Qualified Paramedic 21 (14.4%) 1 (5.6%) 20 (15.6%)
Paramedic 65 (44.5%) 11 (61.1%) 54 (42.2%)
Specialist Paramedic 6 (4.1%) 1(5.6%) 5 (3.9%)
Student Paramedic 4 (2.7%) 0 (0%) 4 (3.1%)
Working arrangement
Full-time (37.5 hours a week) 112 (76.7%) 16 (88.9%) 96 (75.0%)
Part-time (including bank) 34 (23.3%) 2 (11.1%) 32 (25.0%)
How frequently do you attend an incident
involving a patient over the age 65 years who
has fallen, on average?
More than once a shift 55 (37.7%) 8 (44.4%) 47 (36.7%)
Once a shift 63 (43.2%) 8 (44.4%) 55 (43.0%)
Once a week 12 (8.2%) 1 (5.6%) 11 (8.6%)
Once a month 16 (11.0%) 1 (5.6%) 15 (11.7%)
Have you or your crewmate referred a patient to
a pharmacist for a community medicine review?
Yes 18 (12.3%) 18 (100%) 0 (0%)
No, and work in the study area 22 (15.1%) 0 (0%) 22 (17.2%)
No, but do not work in the study area 102 (69.9%) 0 (0%) 102 (79.7%)
Unsure 4 (2.7%) 0 (0%) 4 (3.1%)

How important do you feel it is to have the
option to refer patients who have fallen and

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202506.0944.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 June 2025 d0i:10.20944/preprints202506.0944.v1

10 of 18
who are taking multiple medicines, to a
community pharmacist for review?
Very important 79 (54.1%) 12 (66.7%) 67 (52.3%)
Important 46 (31.5%) 4 (22.2%) 42 (32.8%)
Neutral 16 (11.0%) 1 (5.6%) 15 (11.7%)
Unimportant 2 (1.4%) 0 (0%) 2 (1.6%)
Very unimportant 1(0.7%) 0 (0%) 1 (0.8%)
N/A 2 (1.4%) 1(5.6%) 1(0.8%)

Self-reported data on clinical practice (Table S6) revealed that, on average, 45.0% of fallen
patients were not conveyed to hospital. Of these, 80.0% were referred to a falls pathway, 30.0%
primary care, and 40.0% were thought to have difficulty managing their medicine.

The most important indicators that patients were having difficulty managing their medicines
were: patients stating that they were not taking their medicines as prescribed and the presence of
unused and expired medicines around the home. Less influential factors were difficulty in taking or
timing medicines, or disorganized storage (e.g. keeping medicines in multiple or hard-to-reach
locations) (Table S7).

Ordinal regression modeling of staff demographics revealed no apparent correlation with the
value placed on referral (Table S8).

Free-text responses supported this: the most common method of identifying difficulties was
direct observation of a person’s living situation (n=121), followed by disclosure from the patient or
their carer (n=72), the patient’s clinical presentation (n=44) and observation of the patient (n=7).

Managing difficulty with medicines, or care planning, overwhelmingly involved referral to
another service (n=110, e.g. primary care, intermediate care, or falls response services). Other
strategies included discussing and confirming medicine regimens with patients or carers (n=32),
safety netting advice (n=27) and immediate mitigations (n=19), such as disposing of out-of-date
medicines, liaising with care services, and clearly identifying to patients which medicines they should
be taking, and when.

4. Discussion

Falls in older adults can have significant health impacts, both physical and psychological.
Polypharmacy is a key risk factor in this population, with 77% of referred patients taking four or
more medicines. This study set out to explore, using a multi-methods approach, whether there were
patient safety benefits to pharmacist-led medicine review following an ambulance at-scene discharge
for falls.

The results demonstrated that almost all patients referred to the non-urgent pathway were also
referred for a medicine review. More than three in every four cases reviewed (77.4%) were considered
appropriate referrals by pharmacists, suggesting that ambulance clinicians demonstrated sound
clinical judgement in identifying suitable patients. Although this demonstrates the feasibility of the
pathway and that there is a role for medicine reviews in this space, the majority of patients referred
for review (56.1%) did not receive one. Reasons for this were poorly reported - 78.9% (n=343) of these
cases did not provide an explanation - with referral process errors and inability to contact patients
being the leading reasons for non-review. A similar initiative by Nymoen et al. [34] reported a similar
non-review rate (56.3%) in a Norwegian ED, as did Mikolaizak et al [35] (54%) in an Australian post-
ambulance-discharge assessment study. Organizational capacity and funding were cited by authors
and were likely shared contributory factor with this study, especially given that the decision to review
study participants took longer in those who were not reviewed (28 vs. 9 days). A recent scoping
review of organizational implementation frameworks for polypharmacy management [36] identified
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resource limitations and poor information transfer as major barriers - factors echoed in this
evaluation. The same review identified facilitators such as public funding, safety-orientated
regulatory environments, and generation of local evidence, which may be relevant for future
implementation efforts. Limited pharmacist capacity may indicate a need to more exclusively screen
patients for referral.

While polypharmacy is a well-recognised risk factor in falls [11,37], it may be too broad and non-
specific an indicator to reliably identify patients at the highest risk of fall. PrescQIPP [30], STOPPFall
[38] and the National Falls Prevention Coordination Group [39] provide lists of medicines known to
increase risk of fall, many of which are psychotropics. Given that deprescribing of psychotropic drugs
has demonstrated potential to reduce falls risk [21,40], referring only patients who take
psychotropics, and other falls risk increasing drugs may result in a more effective resource use and
greater impact on recurrent fall rates.

Adherence to follow-up has been suggested to be related to patient perceptions of the
pharmacist role [34,35], which may indicate that pharmacists’ clinical skills beyond medicines supply
need to be recognized and embraced by patients [41]. However, since data were collected for this
study, NHS healthcare strategy has triggered an increase in the number of pharmacists working in a
primary care capacity [42], with a focus on prioritizing medicine reviews for those who have fallen
or are severely frail [43]. This may mean that the public is more aware of the role of pharmacists in
this space.

The financial impact of the intervention, including both the implementation costs and any
resulting medicine changes, were not explored by this study. This represents a critical gap, as cost-
effectiveness is key to the long-term viability of resource-intensive health interventions. Notably,
there was no change to the median number of medicines prescribed pre- and post-review (n =9 [6—
12]), and only a small proportion (13.5%) of reviews involved any changes to medicines contributing
to falls risk. Among all 775 referrals, only 28 high-risk medicines were changed.

Previous studies offer mixed findings on the impact of similar interventions. Bonner et al [44]
completed a systematic review of four studies exploring the effectiveness of non-urgent fall referral,
and discovered a consistently non-significant improvement in recontact rates. Shaya et al. [45], in a
small study of pharmacist-led medicine reviews of younger diabetics post-acute care in the United
States, reported a non-significant reduction in medicine and service costs at 180 days (cost ratio 0.65,
p = 0.13). In contrast, Siddle et al. [46], demonstrated a significant reduction in inpatient admissions
following paramedic-led health visits in the United States (140 to 26, p = 0.00), but reported a non-
significant increase in urgent and emergency care service usage. In the present study, a modest
(though statistically non-significant) improvement in non-recontact rates was observed (98% vs 94%,
p = 0.11). The Norwegian Nymoen et al [34] study reported similarly non-significant improvements
in recontact rates (51.0% vs 53.2%; p = 0.546), in line with similar ED-based studies reporting no
statistically significant impact on reattendance, readmission, or other health service utilization [47-
49]. Nymoen [34] did however describe four ward-based medicine review studies which did
significantly reduce ED revisit [50-53], hospital readmission [51-53], and healthcare costs [51]; this,
along with findings in this study, raises the question as to whether the urgent and emergency care
sector is the most effective environment to review medicines.

However, the utility of recontact as a primary outcome is questionable. As others have argued
[45,46], reductions in short-term re-contacts may reflect system-level incentives rather than
meaningful improvements in patient outcomes. Recontact in this study did not mean ambulance
attendance, given a significant number of calls are referred to urgent care services or are managed by
reactive specialist responders (similar to those described by Siddle [46]). More meaningful outcomes
- such as admission to hospital, injury and fall rates, fear of falling, reattendance outcomes and costs
associated with these events — were not assessed and may offer better insight into the intervention’s
true value. The wider impact from a patient’s perspective was measured by Mikolaizak et al [35] in
an Australian study of multifactorial review following ambulance discharge but no significant
improvement in quality of life was identified.
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Patients surveyed in this study indicated apparent apathy in their feelings towards their
medicines, both before and after review. This limited the utility of regression analysis in identifying
components of the medicine review linked to emotional change. Patient expectation of medicine
review may be the underlying cause for this finding. Qualitative interviews with patients
experiencing polypharmacy [54] revealed that patients expect a medicine review to be focused on
their lived experience of taking their prescribed medicines - including side effects, concerns, and
treatment efficacy. Instead, many participants in such studies [54] reported uncertainty in the role
and expertise of the reviewing pharmacist and felt the whole process was simply to check a box. A
scoping review by Peters et al. [55] reported that few patients were able to recall being given medicine
advice sheets by paramedics, which correlates with 29.2% of this study’s participants reporting they
did not realize they had a medicine review. Peters et al [55] describe that many patients did not
engage in follow-up. Considering this and our finding of apathy, there may be a significant missed
opportunity to better understand patient ideas, concerns, and expectations, and therefore deliver
more tailored patient-centered care. Locally, further improvement initiatives were started to address
the need to engage service users in the medicine review process, including producing multi-language
printable resources [56] and videos [57] for patients and healthcare professionals.

Ambulance staff in this study expressed strong support for pharmacist-led medicine review
after falls, but the specific rationale for this was not explored. Ambulance staff reported unique
insights from in-home assessments, such as witnessing stockpiling or expired medicine. This
contrasts with work by Nymoen et al [34] in hospital, where issues around medicine adherence
accounted for only 9.4% of problems identified. Previous reports, including those by Crockett et al.
[26], have described positive experiences of paramedic-led multidisciplinary community teams
targeting the management of patients with serial admission for heart failure. Similarly, Hertig et al.
[58]reported the use of final year student pharmacists as part of a paramedic-led home visit team,
reporting that most visits resulted in identifying medicine-related problems and providing patient
education. Current ambulance service guidelines for falls in older adults [59] acknowledge the risk
of certain drug classes (e.g. psychotropics, diuretics), but lack reference to broader prescribing safety
resources such as the PrescQIPP guidance [30]. Incorporating pharmacists into multidisciplinary falls
pathways may improve identification and management of medicine-related risks. However,
questions remain about the cost-effectiveness and sustainable funding of such models.

Despite the majority of surveyed paramedics reporting frequent falls-related attendances and
high rates of non-conveyance, only 12% indicated that they had used the medicine review referral
pathway over a 10-month period. Based on the estimated number of eligible patients per clinician
during this time (approximately 70), the disparity between reported attitudes and actual behaviour
warrants further research. This discrepancy may reflect a well-documented overestimation bias
commonly associated with self-reported adherence to best practices. Eccles et al. [60] found that while
there is a generally predictable relationship between intention and behaviour among health
professionals, actual behaviour is more likely to align with intention when measurement relies on
self-report, potentially inflating estimates of compliance. Furthermore, Hrisos et al. [61] highlighted
the limited validity of clinician self-report as a proxy for actual clinical behaviour, noting
inconsistencies and a lack of reliable correlation when compared with direct observational methods.
Thus, while paramedics expressed support for the concept of pharmacist-led medicine review,
operational constraints, competing clinical priorities, and uncertainty around pathway eligibility
may have contributed to low uptake. It is also possible that clinicians” decision not to refer — whether
due to time pressure, lack of pathway visibility, or low perceived value of the non-medicine aspects
of the referral — represent an additional gap between potential and actual usage. This raises a further
challenge in estimating the true proportion of falls cases that should be referred but are not,
underscoring the complexity of translating guideline-aligned intentions into practice. These findings
reinforce the need for caution when interpreting self-reported data in implementation research and
underscore the value of objective system-level metrics or audit data in accurately assessing
intervention fidelity.
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4.1. Limitations

All elements of this project were suspended in March 2020 due to the COVID-19 pandemic
response in the United Kingdom. Redeployment of clinical staff to frontline roles and national
reprioritization of research capacity delayed analysis of results significantly. Given the delay between
data acquisition and analysis presented in this article, authors invite readers to share the careful
consideration applied during interpretation and evaluation of results.

Key statistical analyses, including regression models and McNemar’s test, did not produce
statistically significant results — possibly due to small sample sizes and low event rates. Many
proformas were returned with incomplete data, with 62.6% of reviews not having the risk level of
medicines recorded. Studies reviewed by Peters [55] faced similar issues of incomplete data capture
and subsequent low sample. Future research should explore the use of electronic technologies and
stricter methods to capture this data. Medicine reviews now benefit from a dedicated code on NHS
primary care systems, which may help future researchers better identify participants and review
activities.

Surveys asked patients how many medicines they were taking before the review, but this was
not categorized based on the study definition of polypharmacy (0, 1-4, 5+ vs. >4), meaning the rate of
polypharmacy between those referred and those responding could not be compared.

Recontact rates, while a pragmatic measure, likely underestimated broader clinical impact. The
control group may have included patients requiring hospital conveyance, unlike the more selectively
referred group. Additionally, referral decisions may reflect selection bias, with patients perceived to
be at higher risk of serial falls by the ambulance clinician more likely to be referred than those viewed
to have isolated falls.

The study’s urban setting within a public health system limits generalizability to low-resource
settings, rural and coastal environments, or private sector care systems. Rural regions often suffer
from a city-centric approach to service prioritization and require bespoke approaches to managing
cases in these communities [55].

4.2. Future research

While the causative nature of falls is unlikely to have changed significantly since this data was
collected, it should be considered that there are emergent stakeholders in the management of adults
who fall. Virtual wards and frailty services, non-medical prescribers (including specialist
paramedics), and non-clinical falls services all have a key role to play in managing these patients.
Exploration of patients managed by these stakeholders may yield further information about
effectiveness and potential opportunities to intervene with these skillsets, especially considering
there may be an existing reluctance to adhere to recommendations by subject matter experts
(pharmacists).

The economic impact of such an intervention should be further explored to understand the cost
of achieving specific measures, which should also be more carefully selected. Specific changes to
medicines (e.g. changes to dosage, changes to timing) should be mapped against meaningful patient
outcomes (e.g. serial fall, fracture within months, fear of falling) to more clearly understand whether
medicine review has an impact on patients’ lives, which may be achievable through the use of new
medicine review coding practices.

Further research should explore how those taking medicines feel about their medicines,
especially in the context of fall risk, to help better understand patient expectations and needs.
Additionally, given that medicine review as an isolated intervention may not prove effective, further
research should consider the exploration of longitudinal and holistic approaches to sharing
management of medicines between the patient and the healthcare professional.

Finally, research in a more diverse range of settings may reveal demographic patterns, especially
in marginal rural and coastal communities. Investigation of participant feelings should focus on a
more ethnically diverse range of perspectives.
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5. Conclusions

Referral to a pharmacist-led medicine review pathway following ambulance attendance for a
fall demonstrated a marginal improvement in recontact rates in the short-term, with limited evidence
of improved patient safety. While reviews were often clinically appropriate, their impact was
constrained by low completion rates, unclear communication with patients, and minimal emotional
engagement. Despite strong paramedic support for the referral pathway, actual referral rates were
lower than expected, suggesting a disconnect between reported and actual practice. To realise the
pathway’s potential, future work should address efficacy, implementation barriers, costs, and
alignment with patient expectations.
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