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Abstract
Background Adverse drug reactions are common in Australian general practice and can be a cause of, or contribute to, 
preventable hospital admissions. Developing practical tools to assist in identifying patients who are at high risk of seri-
ous adverse drug reactions is an important step in preventing these hospitalisations. Objective The aims of the study were 
to apply the Prediction of Hospitalisation due to Adverse Drug Reactions in Elderly Community-Dwelling Patients (PADR-
EC) Score to assess the risk of medication-related hospitalisation among patients aged ≥ 65 years attending a rural general 
practice, and to investigate general practitioners’ acceptance of the PADR-EC Score. Setting The project was based in a 
multicentre rural general practice in southern Tasmania, Australia. Method We conducted a cross-sectional study wherein 
the PADR-EC score was administered to patients aged ≥ 65 years attending a general practice. A focus group of general 
practice doctors was conducted and thematic analysis of the transcript used to explore their views regarding the utility of 
the PADR-EC score. Main Outcome Measures Successful application of the PADR-EC Score and an evaluation of general 
practitioners’ acceptance of the PADR-EC Score are the two outcome measures of the project. Results The PADR-EC score 
was applied by the practice pharmacist and reported to GPs for 428 patients aged ≥ 65 years, with 24.8% classified as high-
risk. The focus group found the PADR-EC score helped raise awareness of the risk of adverse drug reactions in the general 
practice setting. Doctors demonstrated good understanding of the PADR-EC Score and there were no negative reactions to 
the delivery model used. No changes to prescribing were implemented directly as a result of the PADR-EC Score, but more 
caution was used when doctors provided their usual clinical care. Conclusion Doctors used the PADR-EC score to comple-
ment their decision making. The PADR-EC Score was used as a reminder to review existing medication lists, follow-up 
on pathology results that may impact drug treatment and assess patients for prevalent ADRs. Further research is needed to 
validate the PADR-EC score in this setting.
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Impact on practice

•	 The PADR-EC Score may help identify patients at higher 
risk of adverse drug reactions (ADRs), and raise aware-
ness of ADRs from medications in general, in the general 
practice setting.

•	 The PADR-EC Score could help identify patients who 
require additional clinical care from general practitioners 
or other healthcare providers.

•	 Pharmacists working as part of a multidisciplinary team 
in the general practice setting are able to effectively apply 
the PADR-EC Score in a systematic manner.
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article (https​://doi.org/10.1007/s1109​6-019-00908​-1) contains 
supplementary material, which is available to authorized users.
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Introduction

Australia has an aging population, and people aged 
≥ 65 years now make up 15% of the nation’s population 
[1]. The growing population of older people is associated 
with increasing demand on health and social services and 
increasing costs. Over 45% of the Australian population 
have at least one chronic disease, with those living in rural 
and other areas of low socioeconomic status (SES) often 
experiencing higher rates of chronic disease and poorer 
overall health than urban populations [2]. Medication use 
is common among older Australians, with an estimated 
two-thirds of people over 60 years using four or more 
drugs daily, either prescription or non-prescription [3].

An adverse drug reaction (ADR) is a response to a 
medicinal product that is noxious and unintended [4]. Such 
events may include physical, psychological or emotional 
suffering in the patient. The combination of polyphar-
macy, advanced age comorbidities are associated with an 
increased risk of an ADR [5].

Both the overall number of ADRs and cost per hospital 
admission across all Australian hospitals have risen over 
the last decade [2]. ADRs contribute to 2–3% of all hospi-
tal admissions across Australia, while among those aged 
≥ 65 years the rate could be as high as 20% and 30% of all 
admissions [6]. In 2016–2017, Australians aged ≥ 65 years 
accounted for 42% of all hospital separations and 48% of 
the total number of patient days in hospital. Additionally, 
patients from rural communities or low SES areas had 
a longer stay in hospital compared to those from urban 
areas [7].

Data gathered from Tasmanian hospitals in 2014–2015 
show that over a one-year period 18.9% of unplanned 
admissions involving people aged ≥ 65 years were poten-
tially ADR-related [8]. The Prediction of Hospitalisation 
due to Adverse Drug Reactions in Elderly Community-
Dwelling Patients (PADR-EC) Score was derived using 
data from a prospective, cross-sectional study of patients 
≥ 65 year admitted to an Australian public hospital. The 
predictive score was then applied to a validation cohort 
with expert consensus used to confirm ADR-related hospi-
tal admission [9]. Following on from this validation study 
we wanted to investigate the risk profile of older patients 
in primary care using the PADR-EC score.

Aim

The objective of the study was to apply the PADR-EC 
Score to patients aged ≥ 65 years attending a rural general 
practice, and to evaluate physicians’ responses to and per-
ception of the tool.

Ethics

Ethics approval was obtained from the Tasmanian Health 
and Medical Human Research Ethics Committee (reference 
H0017301).

Method

A cross-sectional study in a single Tasmanian general 
practice was conducted to determine an estimate of the 
prevalence of ADR-related risk in this setting. The study 
was descriptive and there was no measurement of clinical 
changes or estimates of adverse events that may have been 
prevented.

The PADR-EC score was applied to patients aged 
≥ 65 years who presented to the Huon Valley Health Centre 
(HVHC) over a 28-day period in July 2018. The HVHC is a 
large multi-centre practice in the Huon Valley area with clin-
ics in Huonville, the municipal centre, and Cygnet, a smaller 
outlying community. Both are approximately 40 km south 
of Hobart, the state capital of Tasmania. The Huon Valley 
is classed as an Outer Regional area [10] with the towns 
of Huonville and Cygnet both having a Socio-Economic 
Indexes for Areas (SIEFA) ranking in the lowest 20% of 
the nation [11]. Access to health services, reduced access 
to educational and employment opportunities and lower 
income levels are factors that contribute to poorer health 
outcomes in rural populations [2].

Adults ≥ 65 years who have visited the practice in the 
last two years make up approximately 17% of the practice’s 
patient-base. Almost 70% of this cohort had attended the 
practice in the preceding six months. The PADR-EC score 
was originally developed for use in patients aged ≥ 65 years 
so only this age-group was included in the study.

The HVHC has five general practitioners working at the 
practice each weekday across both sites. Experience levels 
of practitioners ranges from interns (first year of registered 
medical practice) to fellows of the Royal Australian College 
of General Practice (a specialist general practice qualifica-
tion awarded after several years of practice). It was estimated 
that each general practitioner would consult an average four 
patients aged ≥ 65 years every day, suggesting that over 200 
individuals would be reviewed. The HVHC was the first pri-
vate general practice to fully integrate a clinical pharmacist 
into their workforce in Tasmania with proactive pharma-
covigilance services included in their scope of practice.

Prior to the data collection phase, the whole practice, and 
physicians in particular, were provided with background 
information about the study protocol and the PADR-EC 
score. The clinical relevance of the score was also explained; 
that is, patients with a PADR-EC score of ≥ 6 were at three 
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times the risk of ADR-related hospitalisation than those with 
a PADR-EC score of < 6 [9]. Patients were only assessed 
once during the 28 days of data collection.

To apply the PADR-EC score the pharmacist reviewed 
each physicians’ appointments for the following day. Patients 
who were ≥ 65 years at the time of their appointment were 
identified and their medication records and clinical corre-
spondence reviewed. Their PADR-EC score was calculated 
from the following factors: drug changes in the preceding 
three months (2 points), renal failure (2 points), dementia (2 
points), number of antihypertensives (1–2 antihypertensives 
3 points; ≥ 3 antihypertensives 5 points) and use of anticho-
linergic medications (2 points) [9]. An entry was made in the 
patients’ electronic medical record to indicate the PADR-EC 
score had been calculated. As was noted in the validation 
study [9], a score of 6 was found to provide the best balance 
between sensitivity (72.2%) and specificity (58.0%)—thus 
PADR-EC scores ≥ 6 was recorded as “high” and “low for 
scores < 6. Each entry was coded as “PADR-EC score“ as 
the indication for accessing the notes. The notes entry used 
for every patient who received a PADR-EC score during the 
data collection period is shown in Box 1.

Additional information was recorded to enable the Charl-
son Comorbidity Index (CCI) to be calculated [12]. Defi-
nitions of number of medications and change of medica-
tion were taken from the original paper by Nair et al. [9]. A 
medication change was defined as addition of a new drug 
or deletion of an existing drug or a change in drug doses 
in the three months preceding the patient’s admission [9]. 
The socioeconomic status of the participant was measured 
according to residential postcode using the Index of Relative 
Socio-Economic Advantage and Disadvantage (IRSAD). A 
lower score reflects a relative greater disadvantage, while 
a higher score reflects a greater advantage. The IRSAD 
incorporates and balances elements of both socioeconomic 
advantage and disadvantage, and was thought an appropriate 
measure for the effect social factors may have on medication 
use and ADRs [13]. Data on specific medications (or groups 
of medications) was collected if the literature suggested they 
were associated with the occurrence of ADR in any setting. 
The data was de-identified prior to analysis by removing the 
names and addresses of both patients and physicians.

Parametric data was summarised with means and stand-
ard deviations (SD) and proportions (as percentages) were 
used for categorical variables. The data was stratified by 
the outcome of the PADR-EC score (“high” for a score ≥ 6; 
“low” for a score < 6). To investigate significant associations 
between variables and the dichotomised PADR-EC score, a 

Student’s t test was used for normally distributed numerical 
and a Chi squared test was used on categorical variables. A 
Mann–Whitney U test was used where the data were not nor-
mally distributed. Statistical significance was set at p < 0.05.

A focus group discussion was held at the end of the one-
month data collection period. All 12 physicians at the prac-
tice were invited to participate with the intention of capping 
the group at maximum recommended size of 10 participants 
so that all participants have an opportunity to voice their 
opinions [14]. It was hoped that such purposive sampling 
would provide a group with a range of personal and profes-
sional experiences and views.

A semi-structured group discussion was conducted and 
electronically recorded with participant consent. When 
adequate discussion in a given area had occurred the con-
versations was progressed. Each participant was assigned 
a code to allow them to be identified during transcription 
and for anonymous use during analysis. The discussion was 
transcribed verbatim, coded and analysed using NVivo for 
Windows 10 [15].

A realist, semantic approach to thematic analysis was 
used to identify, interpret and present key patterns in the 
transcript using the methods described by Braun and Clarke 
[16]. Coding of the transcript was an inductive process. 
When repeated concepts were identified in the transcript 
they were coded according to the semantics used. Following 
initial coding, overarching themes were formed that more 
succinctly described larger concepts that were expressed in 
the transcript. Where necessary, the themes were refined, 
and sub-themes formed to describe to describe more specific 
aspects or the structure of the parent theme.

Results

Quantitative data was collected from patients (n = 428) over 
four weeks in July 2018. There were 1162 patients aged 
≥ 65 years in the practice’s database at the beginning of the 
study who had presented to the practice three or more times 
in the preceding six months. The 428 individual patients 
included in this project represented 36.8% of patients who 
were most likely to present to the practice.

There were 106 patients (24.8%) who were high-risk 
according to their PADR-EC score. The mean PADR-EC 
score for all patients was 4.10 (SD 2.0). A description of the 
characteristics of patients is shown in Table 1 and prevalence 
of the diseases which contribute toward the CCI is shown 
in Table 2.

Box 1   Medical Director entry

This patient has a HIGH/LOW risk of adverse drug reaction according to the PADR-EC score
Patients with a high PADR-EC score are hospitalised due to ADR at more than three times the rate of 

those with a low score
Interventions to lower the risk of ADR may be appropriate for high-risk patients
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There was a significant age difference among patients with 
a high and low PADR-EC risk categorisation. Compared to 
participants with a low PADR-EC score, those who scored 
high were significantly older (73.1 years vs. 77.4 years; 
p < 0.001). The CCI was higher amongst those with a 
high compared with a low PADR-EC score (6.42 vs. 4.16; 
p < 0.001), as was the number of medications being used 
(9.98 vs. 4.87; p < 0.001). Level of socioeconomic advantage 
among women, as measured by IRSAD, approached statisti-
cal significance (p = 0.08) with average scores for females 

and males of 940.4 (46.0) and 932.6 (45.1) respectively. The 
median number of medications used per patient was 6 (range 
0–34). Polypharmacy (defined as use of ≥ 5 medications) 
was evident in 57.4% of the patients reviewed. A compari-
son of CCI components between low- and high-risk patients 
according to the PADR-EC score is shown in Table 3.

The group discussion showed that GPs had a good 
understanding of what the PADR-EC Score represented. 
Several physicians understood the score to reflect the risk 
of any ADR occurring, and not specifically a reflection 

Table 1   Characteristics of patients and PADR-EC score risk classification

a IRSAD Index of relative socio-economic advantage and disadvantage
b eGFR < 60 mL/min/1.73 m2

c Z-drug = zolpidem, zopiclone
d Includes: amitriptyline, nortriptyline, doxepin
e Oral Anticoagulant = warfarin, apixaban, dabigatran, rivaroxaban
f Antiplatelet = aspirin, clopidogrel, ticlopidine
g Opiate = codeine, morphine, oxycodone, methadone, tapentadol, tramadol, buprenorphine

Characteristic High PADR-EC score Low PADR-EC score p

n (%) 428 (100) 106 (24.8) 322 (75.2)
Sex (n, %) Female 235 (54.9) 57 (53.8) 178 (55.3) 0.79

Male 193 (45.1) 49 (46.2) 144 (44.7)
Age (mean, SD) 74.19 (6.8) 77.35 (7.3) 73.14 (6.4) < 0.001
Aboriginal or Torres Strait Islander 

(n, %)
No 415 (97.0) 100 (94.3) 315 (97.8) 0.07
Yes 13 (3.0) 6 (5.7) 7 (2.2)

Smoking status (n, %) Non-smoker 394 (92.1) 101 (95.3) 293 (91.0) 0.16
Smoker 34 (7.9) 5 (4.72) 29 (9.0)

IRSADa (mean, SD) 936.88 (45.7) 928.42 (42.4) 939.66 (46.5) 0.03
PADR-EC score (n, %) 106 (24.8) 322 (75.2)
PADR-EC score (mean, SD) 4.10 (2.0) 7.67 (1.2) 2.93 (1.9) < 0.001
Charlson Comorbidity Index (mean, 

SD)
4.72 (2.3) 6.42 (2.2) 4.16 (2.1) < 0.001

Renal function (mL/min/1.73 m2, SD) 72.21 (17.0) 46.60 (12.8) 79.2 (9.81) < 0.001
Renal failureb (n, %) 89 (20.8) 65 (73.0) 24(27.0) < 0.001
Liver function (ALT; mean, SD) 32.4 (24.7) 22.70 (15.99) 25.80 (27.01) 0.28
Location Huonville 268 (62.6) 75 (70.8) 193 (59.9) 0.046

Cygnet 160 (37.4) 31 (29.3) 129 (40.1)
Number of medications (mean, SD) 6.15 (4.4) 9.98 (4.7) 4.87 (3.4) < 0.001
Number of antihypertensives (n, %) 0 151 (35.5) 1 (0.9) 150 (46.6) < 0.001

1–2 213 (50.0) 50 (47.2) 163 (50.6)
≥ 3 62 (14.6) 55 (51.9) 7 (2.2)

Specific medication (n, %) Benzodiazepine or Z-drugc 24 (5.6) 8 (7.6) 16 (5.0) 0.32
Tricyclic antidepressantd 32 (7.5) 22 (20.8) 10 (3.1) < 0.001
Digoxin 10 (2.3) 4 (3.8) 6 (1.9) 0.26
Oral anticoagulante 52 (12.2) 21 (19.8) 31 (9.7) 0.006
Antiplateletf 100 (23.4) 39 (36.8) 61 (19.0) < 0.001
Opiateg 59 (13.8) 20 (18.9) 39 (12.2) 0.08

Medication change in 3 months prior 
(n, %)

No change 156 (36.5) 8 (7.5) 148 (47.0) < 0.001
Change 265 (61.9) 98 (92.5) 167 (53.0)

Anticholinergic agents (n, %) 40 (9.4) 26 (24.5) 14 (4.3) < 0.001
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of the risk of ADR-related hospitalisation. No objections 
to a pharmacist delivering the intervention were recorded 
and all physicians were satisfied with the delivery method 
and format of the PADR-EC Score. Having the PADR-EC 

Score directly entered into the patients’ notes by another 
health professional was seen as a positive feature of the 
project.

GPs did not feel that the PADR-EC Score directly 
changed their prescribing patterns or make them more 
inclined to modify existing medication treatment. How-
ever, the PADR-EC Score was used as a reminder to review 
existing medication lists, follow-up on pathology results 
that may impact drug treatment and monitor patients for 
prevalent ADRs.

GPs felt the PADR-EC Score could be improved by hav-
ing its components more clearly identifiable. There was 
agreement that altering treatment with the aim of reducing 
the PADR-EC Score was not intended to be the outcome 
of applying the score. There was concern that a low score 
may cause a relative lack of attention to medication-related 
issues, and that additional testing of the tool would provide 
greater confidence in its validity.

Some participants felt the PADR-EC Score would also 
be useful for pharmacists who could coordinate the risk-
reduction response, including conducting a medication 
review if warranted. It was thought that recommendations 
from the medication review would be more likely to be 
accepted if the PADR-EC Score reinforced the need for 
risk-reduction.

Table 2   Prevalence of conditions

Condition n (%)

Musculoskeletal disease other 209 (48.8)
Hypertension 200 (46.7)
Peptic ulcer other 108 (25.2)
Diabetes non-insulin dependent 82 (19.2)
Asthma 53 (12.4)
COPD 49 (11.4)
Urinary disease other 46 (10.7)
Ischaemic heart disease without angina 43 (10.0)
Malignancy 22 (5.1)
Rheumatoid or seropositive arthritis 21 (4.9)
Heart failure 19 (4.4)
Stroke (CVA) 18 (4.2)
Diabetic peripheral neuritis or neuropathy 17 (4.0)
Acute myocardial infarction 16 (3.7)
Transient cerebral ischaemia 15 (3.5)
Atherosclerosis or peripheral vascular disease 13 (3.0)

Table 3   CCI components in 
participants with a high and low 
PADR-EC score

Condition High Low p

Malignancy (n, %) 4 (3.8) 18 (5.6) 0.46
Leukaemia 0 (0.0) 4 (1.2) 0.56
Malignant neoplasm blood other 1 (1.0) 2 (0.6) 0.73
HIV-infection/AIDS 0 (0.0) 1 (0.3) 0.77
Duodenal ulcer 0 (0.0) 2 (0.6) 0.68
Peptic ulcer other 32 (30.2) 76 (23.6) 0.78
Acute myocardial infarction 6 (5.7) 10 (3.1) 0.23
Ischaemic heart disease without angina 16 (15.1) 27 (8.4) 0.046
Heart failure 18 (17.0) 1 (0.3) < 0.001
Hypertension 72 (67.9) 128 (39.8) < 0.001
Transient cerebral ischemia 1 (0.9) 14 (4.3) 0.10
Stroke (CVA) 8 (7.5) 10 (3.1) 0.048
Atherosclerosis or peripheral vascular disease 7 (6.6) 6 (1.9) 0.014
Rheumatoid or seropositive arthritis 7 (6.6) 14 (4.3) 0.35
Musculoskeletal disease other 62 (58.5) 147 (45.7) 0.022
Organic psychosis other 0 (0.0) 1 (0.3) 0.77
COPD 19 (17.9) 30 (9.3) 0.016
Asthma 19 (17.9) 34 (10.6) 0.046
Diabetes insulin dependent 2 (1.69) 0 (0.0) 0.032
Diabetes non-insulin dependent 35 (33.0) 47 (14.6) < 0.001
Urinary disease other 11 (1.4) 35 (10.9) 0.89
Diabetic peripheral neuritis or neuropathy 10 (9.4) 7 (2.2) 0.001
(Diabetic) Retinopathy 4 (3.8) 1 (0.3) 0.004



1488	 International Journal of Clinical Pharmacy (2019) 41:1483–1490

1 3

Discussion

The study found that almost a quarter (24.8%) of men and 
women aged ≥ 65 years attending a rural general prac-
tice were classified as being at high risk of ADR-related 
hospital admission by the PADR-EC score. The delivery 
approach of the PADR-EC score used in this study was 
acceptable to physicians in the practice. There was an 
overall acceptance that the PADR-EC score matched well 
with the physicians’ assessment of the potential for ADR 
in patients.

The PADR-EC score was found to be a simple and effi-
cient predictive score that identifies patients who currently 
live in the community but are potentially at risk of ADR-
related hospitalisation. As was recognised by several physi-
cians in the focus group discussion, risk is determined by 
more than just the crude number of medications being taken 
by a patient. A more nuanced approach to determining risk 
of ADR involves considering a combination of pharmaco-
logical, physiological and environmental determinants. In 
contrast to many previously published predictive tools, the 
PADR-EC score acknowledges that a variety of factors con-
tribute to an increased risk of ADR in the elderly.

The PADR-EC score can be completed without any clin-
ical interpretation of medication or physiology as it does 
not include any implicit criteria. The medication regimen 
is taken on face-value with physiological parameters being 
independent factors for scoring purposes. Using explicit 
criteria in the PADR-EC Score avoids inter-operator varia-
tion that has been reported with tools, such as the Medica-
tion Appropriateness Index (MAI), that require time con-
suming and judgement-based assessment of patient records 
[17]. This is an advantage that may allow a greater range 
of health-professionals throughout primary care to use the 
PADR-EC Score.

Unlike population based predictive tools, the PADR-
EC Score can be applied to individual patients at any time 
point in the care continuum with easily accessible informa-
tion; that is, at or after discharge, or at any juncture in pri-
mary care where a significant change may indicate a need 
to assess the risk of ADR-related hospitalisation. Tools 
that require information unavailable to general practition-
ers, are developed for use in other settings (e.g. hospital 
or aged-care facilities) or require revision when specific 
medications become obsolete or clinical guideline change 
are less suitable for regular use in primary healthcare [5, 
17–19]. Suitability for use in the intended health-setting 
was noted by Dimitrow et. al. as a major determinant of 
an effective predictive tool [20].

Participants of the focus group discussion had gen-
erally positive perceptions of the PADR-EC Score as it 
was used in this study. The group consisted of a cohort of 

senior physicians who were experienced in general prac-
tice. Assessment and assimilation of information from a 
variety of sources and formats is standard practice in gen-
eral practice. As such, providing a summary measure of 
several known factors in the PADR-EC Score was unlikely 
to cause any confusion for physicians. They were also 
broadly accepting of the new clinical roles of other health 
professionals and were used to a proactive, patient-centred 
approach to primary healthcare delivery. This attitude may 
have contributed substantially to the positive view of the 
PADR-EC Score.

Although pre-study information was provided both ver-
bally and in written form to physicians, there was still a 
perception that the PADR-EC Score represented a general 
level of risk of any ADR, and not specifically the risk of 
ADR-related hospitalisation. There may be a need for further 
education about what the PADR-EC Score represents if it is 
used in the future which may then alter physicians’ under-
standing, use and acceptance of the intervention.

The delivery of the PADR-EC Score in this project was 
simple and acceptable to physicians. Delivering the PADR-
EC Score via a fully integrated pharmacist recognises the 
role and enhances the positive perception of pharmacist 
working in the general practice setting. Although well 
received, however, the cost effectiveness and improved clini-
cal outcomes were not investigated in this study. Addition-
ally, the optimal time and frequency to use the PADR-EC 
Score was not investigated here and have a bearing on its 
use in the future.

Analysis of the focus group confirms that physicians are 
willing, and indeed enthusiastic, about working as part of 
a multidisciplinary team in general practice. Using a new 
approach to detect and estimate the risk of an individual 
patient experiencing an ADR is welcomed by physicians, 
although a better understanding of the robustness of the 
PADR-EC Score would be desirable for future use. Obsta-
cles to reducing potentially inappropriate medication use 
in the elderly that were reinforced by this study included 
lack of time during appointment for thorough medication 
review, incomplete information about patients (e.g. medi-
cations obtained via other prescribers, previous history of 
ADR or other clinical factors) and a thorough understanding 
of the importance of ADR to patients or the health system.

Further research is required to explore what actions 
physicians (and the wider healthcare team) should make 
in response to a patient being identified as being at high-
risk of an ADR. The current study suggests that using the 
PADR-EC Score could support review of medication lists 
and vigilance when prescribing new medications. In addi-
tion, evidence-based interventions to mitigate potential 
ADR-related harm in high-risk PADR-EC Score patient 
should also be considered. A systematic way to incorporate 
additional patient monitoring, ensuring data completeness, 
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assessing social supports and application of specific medi-
cation-focused intervention should be considered. A better 
use of primary healthcare resources may reduce the number 
of preventable ADR experienced in the community.

Adaption of the PADR-EC score for Aboriginal and/or 
Torres Strait Islander people aged ≥ 55 years may be appro-
priate. This study made no allowance for the effect Aborigi-
nal and/or Torres Strait Islander status has on health-related 
predictions. The study was only able to accommodate one 
focus group discussion consisting of six GPs. A sample of 
this size is considered acceptable for qualitative studies 
however there was under-representation of younger and less 
experienced physicians. It would have been valuable to gain 
some understanding of how the PADR-EC score was per-
ceived and used among a more diverse range of practition-
ers. The same project methodology may not be possible or as 
well received in other practices that do not already welcome 
a multidisciplinary approach to primary care and may make 
even the most robust predictive tool ineffective. Usefulness 
of the IRSAD score as a measure of SES was limited as 
patients were scored at a postcode level. This masks varia-
tion within a location and may have caused the effect of SES 
to be under or over-estimated.

Conclusion

The study showed that the PADR-EC Score could be applied 
to general practice patients aged ≥ 65 years by a clinical 
pharmacist. GPs found the PADR-EC Score useful in com-
plementing their decision making. The PADR-EC Score 
was used as a reminder to review existing medication lists, 
follow-up on pathology results that may impact drug treat-
ment and assess patients for prevalent ADRs.

Funding  The investigators have no financial interest in this project or 
its outcomes.

Conflicts of interest  The authors declared no conflicts of interest with 
respect to the research, authorship, and/or publication of this article. 
AR was employed part time by the Huon Valley Health Centre.

References

	 1.	 Australian Bureau of Statistics. Australian Demographic Statis-
tics [Webpage]. Canberra: Australian Bureau of Statistics; 2016 
[updated 22 June 2017; cited 2018 May 20]. Available from: 
http://www.abs.gov.au/AUSST​ATS/abs@.nsf/Previ​ouspr​oduct​
s/3101.0Feat​ure%20Art​icle1​Jun%20201​6.

	 2.	 Australian Institute of Health and Welfare. Australia’s Health 
2016. Canberra: Australian Institute of Health and Welfare; 
2016. Contract No.: ISBN 978-1-74249-924-6 (PDF).

	 3.	 Elliott R. Problems with medication use in the elderly: an Aus-
tralian perspective. J Pharm Pract Res. 2006;36(1):58–66.

	 4.	 Parekh N, Ali K, Stevenson JM, Graham Davies J, Schiff R, Van 
der Cammen T, et al. Incidence and cost of medication harm in 
older adults following hospital discharge: a multicentre prospec-
tive study in the UK. Br J Clin Pharmacol. 2018;84(8):1789–97.

	 5.	 Mazzaglia G, Roti L, Corsini G, Colombini A, Maciocco 
G, Marchionni N, et  al. Screening of older community-
dwelling people at risk for death and hospitalization: the 
Assistenza Socio-Sanitaria in Italia project. J Am Geriatr Soc. 
2007;55(12):1955–60.

	 6.	 Roughhead L, Semple S, Rosenfeld E. Literature review: medica-
tion safety in Australia. Sydney: Australian Commission on Safety 
and Quality in Health Care; 2013.

	 7.	 Australian Institute of Health and Welfare. Admitted patient care 
2016–2017: Australian hospital statistics. Canberra: Australian 
Institute of Health and Welfare; 2018. Contract No.: ISBN 978-
1-76054-347-1 (PDF).

	 8.	 Nair NP, Chalmers L, Peterson GM, Bereznicki BJ, Castelino RL, 
Bereznicki LR. Hospitalization in older patients due to adverse 
drug reactions: the need for a prediction tool. Clin Interv Aging. 
2016;11:497–505.

	 9.	 Nair NP, Chalmers L, Connolly M, Bereznicki BJ, Peterson GM, 
Curtain C, et al. Prediction of hospitalization due to adverse drug 
reactions in elderly community-dwelling patients (The PADR-EC 
score). PLoS ONE. 2016;11(10):e0165757.

	10.	 Department of Health. ASGC remoteness areas (2006). Canberra: 
Australian Government; 2006 [updated 2006; cited 2017 October 
16]. Available from: http://www.docto​rconn​ect.gov.au/inter​net/
otd/Publi​shing​.nsf/Conte​nt/locat​or.

	11.	 Australian Bureau of Statistics. Census of population and housing: 
socio-economic indexes for areas (SEIFA), Australia, 2016. Can-
berra: Australian Bureau of Statistics; 2016 [updated 27/03/2018; 
cited 2018 August 16]. Available from: http://www.abs.gov.au/
AUSST​ATS/abs@.nsf/Looku​p/2033.0.55.001Ma​in+Featu​res12​
016?OpenD​ocume​nt.

	12.	 Charlson M, Szatrowski TP, Peterson J, Gold J. Valida-
tion of a combined comorbidity index. J Clin Epidemiol. 
1994;47(11):1245–51.

	13.	 Australian Bureau of Statistics. Census of population and 
housing: socio-economic indexes for areas (SEIFA), Aus-
tralia, 2016. Canberra: Australian Bureau of Statistics; 2018 
[cited 2018 September 13]. 2033.0.55.001 [Available from: 
http://www.abs.gov.au/ausst​ats/abs@.nsf/Looku​p/by%20Sub​
ject/2033.0.55.001~2016~Main%20Fea​tures​~SOCIO​-ECONO​
MIC%20IND​EXES%20FOR​%20ARE​AS%20(SEIFA​)%20201​
6~1.

	14.	 Hesse-Biber SN. Mixed methods research: merging theory with 
practice. New York: Guilford Press; 2010. p. c2010.

	15.	 QSR International Pty Ltd. NVivo 10. 10 ed. 2014.
	16.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual 

Res Psychol. 2006;3(2):77–101.
	17.	 O’Connor MN, Gallagher P, O’Mahony D. Inappropriate prescrib-

ing. Drugs Aging. 2012;29(6):437–52.
	18.	 Gallagher P, O’Mahony D. STOPP (Screening Tool of Older 

Persons’ potentially inappropriate Prescriptions): application to 
acutely ill elderly patients and comparison with Beers’ criteria. 
Age Ageing. 2008;37(6):673–9.

http://www.abs.gov.au/AUSSTATS/abs%40.nsf/Previousproducts/3101.0Feature%20Article1Jun%202016
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/Previousproducts/3101.0Feature%20Article1Jun%202016
http://www.doctorconnect.gov.au/internet/otd/Publishing.nsf/Content/locator
http://www.doctorconnect.gov.au/internet/otd/Publishing.nsf/Content/locator
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/Lookup/2033.0.55.001Main%2bFeatures12016%3fOpenDocument
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/Lookup/2033.0.55.001Main%2bFeatures12016%3fOpenDocument
http://www.abs.gov.au/AUSSTATS/abs%40.nsf/Lookup/2033.0.55.001Main%2bFeatures12016%3fOpenDocument
http://www.abs.gov.au/ausstats/abs%40.nsf/Lookup/by%20Subject/2033.0.55.001%7e2016%7eMain%20Features%7eSOCIO-ECONOMIC%20INDEXES%20FOR%20AREAS%20(SEIFA)%202016%7e1
http://www.abs.gov.au/ausstats/abs%40.nsf/Lookup/by%20Subject/2033.0.55.001%7e2016%7eMain%20Features%7eSOCIO-ECONOMIC%20INDEXES%20FOR%20AREAS%20(SEIFA)%202016%7e1
http://www.abs.gov.au/ausstats/abs%40.nsf/Lookup/by%20Subject/2033.0.55.001%7e2016%7eMain%20Features%7eSOCIO-ECONOMIC%20INDEXES%20FOR%20AREAS%20(SEIFA)%202016%7e1
http://www.abs.gov.au/ausstats/abs%40.nsf/Lookup/by%20Subject/2033.0.55.001%7e2016%7eMain%20Features%7eSOCIO-ECONOMIC%20INDEXES%20FOR%20AREAS%20(SEIFA)%202016%7e1


1490	 International Journal of Clinical Pharmacy (2019) 41:1483–1490

1 3

	19.	 Price M, Davies I, Rusk R, Lesperance M, Weber J. Applying 
STOPP guidelines in primary care through electronic medical 
record decision support: randomized control trial highlighting 
the importance of data quality. JMIR Med Inf. 2017;5(2):38–48.

	20.	 Dimitrow MS, Airaksinen MS, Kivelä SL, Lyles A, Leikola SN. 
Comparison of prescribing criteria to evaluate the appropriateness 

of drug treatment in individuals aged 65 and older: a systematic 
review. J Am Geriatr Soc. 2011;59(8):1521–30.

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


	Assessing risk of adverse drug reactions in the elderly: a feasibility study
	Abstract
	Impact on practice
	Introduction
	Aim
	Ethics

	Method
	Results
	Discussion
	Conclusion
	References




