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Abstract

Aims To assess inappropriate prescribing in older people with diabetes mellitus during the month prior to a
hospitalization, using tools on potentially inappropriate medicines (PIMs) and potential prescribing omissions (PPOs)
and comparing inappropriate prescribing in patients with without diabetes.

Methods In an observational, prospective multicentric study, we assessed inappropriate prescribing in 672 patients
aged 75 years and older during hospital admission. The Beers, Screening Tool of Older Person’s Prescriptions (STOPP)
and Screening Tool to Alert Doctors to Right Treatment (START) criteria and Assessing Care of Vulnerable Elders
(ACOVE-3) medicine quality indicators were used. We analysed demographic and clinical factors associated with
inappropriate prescribing.

Results Of 672 patients, 249 (mean age 82.4 years, 62.9% female) had a diagnosis of diabetes mellitus. The mean
number of prescribing drugs per patient with diabetes was 12.6 (4.5) vs. 9.4 (4.3) in patients without diabetes
(P < 0.001). Of those patients with diabetes, 74.2% used 10 or more medications; 54.5% of patients with diabetes had
at least one Beers-listed PIM, 68.1% had at least one STOPP-listed PIM, 64.6% had at least one START-listed PPO and
62.8% had at least one ACOVE-3-listed PPO. Except for the Beers criteria, these prevalences were significantly higher in
patients with diabetes than in those without. After excluding diabetes-related items from these tools, only STOPP-listed
PIMs remained significantly higher among patients with diabetes (P = 0.04).

Conclusions Polypharmacy is common among older patients with diabetes mellitus. Inappropriate prescribing is higher
in older patients with diabetes, even when diabetes-related treatment is excluded from the inappropriate prescribing
evaluation.

Diabet. Med. 33, 655-662 (2016)

Introduction

Diabetes mellitus has been described as a 21st century
epidemic in developed countries, and the ageing of these
populations is considered one of the most important causes
[1,2]. In Spain, the Diabetes study reported a prevalence of
diabetes in individuals older than 75 years of 30.7% in men
and 33.4% in women [2].
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The high prevalence of diabetes poses a substantial burden
on both the individual and the healthcare system [1]. In
addition, older patients with diabetes usually show a high
comorbid burden and a high prevalence of polypharmacy —
both of which place patients at risk of developing drug-drug
interactions and poor adherence to treatment [3-3].

Prescription in older people is a complex clinical process.
Inappropriate prescribing can be defined as a situation
in which the pharmacotherapy used does not follow
accepted medical standards. This includes overprescribing,
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What’s new?

+ Older patients with diabetes mellitus show a higher
degree of polypharmacy than those without diabetes,
and three quarters of them take 10 or more drugs.

+ Polypharmacy places them at high risk for inappropri-
ate prescribing.

+ Although polypharmacy seems difficult to avoid in such
polypathological patients with diabetes, a careful
review of indications, contraindications or drug-drug
and drug-disease interactions should be mandatory to
minimize the risk of inappropriate prescribing in these
patients.

misprescribing and underprescribing. Overprescribing may
be defined as the use of one or more unneeded medications,
and is strongly linked to polypharmacy and adverse drug
events, drug interactions, non-compliance, reduced quality of
life and increased health expenditure [6-8]. Misprescribing is
defined as the use of drugs without evidence-based medical
indications or drugs lacking cost-effectiveness and is also
related to a potential risk of adverse effects. Underprescrib-
ing is the omission or underdosing of (or non-adherence to) a
drug with a favourable benefit/risk ratio for the treatment or
prevention of a condition or disease [9].

Different criteria have been developed to assess the
appropriate use of medicines in older people. Some are
based on clinical judgement (implicit criteria) and others,
more widespread, on predetermined standards (explicit
criteria). The explicit criteria include potentially inappropri-
ate medicines (PIMs) that should be avoided in any circum-
stances or in patients with specific disorders [10,11]. The
most widely disseminated PIM criteria are the Beers criteria
[12,13] and the Screening Tool of Older Person’s Prescrip-
tions (STOPP) tools [14]. Although the Beers criteria are
American, they have been used in Europe [15]. However, a
higher prevalence of PIMS has been described with the
STOPP criteria (a European tool) when both tools have been
compared [16]. Recently, criteria have been adopted for
inappropriate prescribing focusing on the detection of
potential prescribing omissions (PPOs) and the most widely
used of these is the Screening Tool to Alert Doctors to Right
Treatment (START) tool [17].

We have previously described [18] a high prevalence of
global inappropriate prescribing (87.6%) and a high pro-
portion of older patients (54.3%) with concurrent PIMs and
PPOs. The objective of this study was to analyse the use of
medications, focusing on inappropriate prescribing among
older patients with diabetes mellitus admitted to internal
medicine departments. We hypothesize that, compared with
patients without diabetes, older patients with diabetes use a
higher number of drugs and show a higher prevalence of
inappropriate prescribing.
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An observational, prospective, multicentric study on a cohort
of patients hospitalized in the internal medicine services of
seven Spanish hospitals was carried out for a year (April
2011 to March 2012). The study methodology has been
described previously [18,19], and this is a subanalysis
focusing on diabetes.

In brief, all patients, aged 75 years or older, admitted
because of an acute illness or an exacerbation of a chronic
condition who signed the informed consent, were considered
candidates for inclusion. Patients with a scheduled or a short-
duration (< 24 h) admission, those controlled as outpatients
by the researchers, and those for whom primary care medical
information was not available were excluded. Patients’
demographical and clinical data were obtained from the
hospital and the primary care electronic medical records or
from interviews with patients and/or relatives, using a
structured questionnaire [18,19].

The study was conducted based on international ethical
recommendations and approved by the ethics committee on
clinical investigation of each participating hospital.

We collected data about each patient’s age, gender and
social characteristics such as residence and living conditions,
and frequency of healthcare services utilization in the month
prior to admission. During the hospital stay, we evaluated
data on patients’ preadmission and admission performance
of activities of daily living using the Barthel Index, on
cognitive function using the Pffeifer questionnaire and the
Global Deterioration Scale and on specific clinical diagnoses.
We also assessed cumulative comorbidity using the Charlson
Comorbidity Index (globally and after excluding from the
score the two diabetes-related items) and the patient pluri-
pathologic scale. We also collected information on the
episodes of falls during the 3 months prior to admission,
and we assessed delirium within the first 48 h of admission
using the Confusion Assessment Method. Upon discharge,
we calculated the Barthel Index again and recorded where
the patients were going.

Information on the number and type of prescription
medicines during the month before admission was obtained
using a complete pharmacological anamnesis as well as
primary care electronic medical records review. The phar-
macological anamnesis consisted of an open question asking
patients or their relatives, for cognitively impaired patients,
about medicine exposure in the month prior to admission,
followed by several questions about medicine exposure for
common symptoms and conditions frequently treated with
medicines. Information on the use of self-prescription and
complementary medicines was also obtained [18]. Medicines
were classified using the Anatomical Therapeutic Chemical
classification system. Polypharmacy has been defined as the
concomitant use of five or more drugs [18]. Each patient’s
prescription dataset was analysed using the Beers [12,13],
STOPP and START criteria [14,17] plus 37 underprescribing
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indicators for 11 conditions of the total 392 indicators and
26 conditions presented by the ACOVE-3 tool [20, 21].

All the interviewers were consultants or nurses trained in
geriatric assessment and in the use of the aforementioned
tools. A good level of inter-rater reliability has been
described for the Beers and the STOPP/START criteria in
other studies [22]. To assess the inter-rater reliability for the
ACOVE-3 underprescribing selected indicators, a study was
conducted on a sample of our cases and a high inter-rater
reliability was obtained [19].

Sample size and sampling method [16]

To obtain enough information to achieve estimates with a
precision of + 5% in the different age groups, around 700
patients had to be included, 350 of whom were aged > 75—
84 years and 350 who were aged > 85 years. To fit the
calculated sample size, each hospital included two patients
per week (one in each age group) admitted with the inclusion
criteria. Patients were selected randomly every week on
consecutive days from the hospitalization lists.

Outcomes

For the purpose of this study, data on patients with diabetes
were compared with data on patiens without. A Beers-listed
PIM was considered when at least one of the Beers criteria
was present, a STOPP-listed PIM when at least one STOPP
criteria was present, a START-listed PPO when at least one
START criteria was omitted and an ACOVE-3-listed PPO
when at least one ACOVE-3 criterion was omitted. These
comparisons were repeated excluding all inappropriate
prescribing items directly related to the diabetes (Table 1).

Statistical analysis

Because the study design oversampled the proportion of
older patients, and the number of eligible patients was
different in each of the participating centres, analyses were
weighted by age distribution and frequency of the eligible
population in each hospital. Descriptive results of continuous
variables are presented as mean and standard deviation (sp)
to facilitate clinical understanding, regardless of distribution
shape. Categorical variables are described using the distri-
bution of relative frequencies. Comparisons for continuous
and count variables were made using regression analyses, and
for categorical ones by Rao—Scott chi-square tests. Statistical
analysis was performed using the procedures for complex
surveys of the SAS v. 9.2 program (SAS Institute Inc., Cary,
NC, USA).

Of 672 participants in the whole study, 249 (37.1%) had a
diagnosis of diabetes mellitus. Table 2 shows their main

© 2015 Diabetes UK
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Diabetes Mellitus listed Potentially inappropriate medicines
(PIM) and potentially prescribing omissions (PPO) according Beers,
STOPP, START and ACOVE-3 criteria

Beers Diabetes Mellitus listed PIM

1. Chlorpropamide (Diabinese) It has a prolonged half-life
in elderly patients and could cause prolonged hypoglycemia.
Additionally, it is the only oral hypoglycemic agent that causes
SIADH.

STOPP Diabetes Mellitus listed PIM

1. Glibenclamide or chlorpropamide with type 2 diabetes
mellitus (risk of prolonged hypoglycaemia)

2. Beta-blockers in those with diabetes mellitus and frequent
hypoglycaemic episodes, i.e. >1 episode per month (risk of
masking hypoglycaemic symptoms).

START Diabetes Mellitus listed PPO

1. Metformin with type 2 diabetes + metabolic syndrome
(in the absence of renal impairment*).

2. ACE inhibitor or angiotensin receptor blocker in diabetes
with nephropathy, i.e. overt urinalysis proteinuria or
micoralbuminuria (>30 mg/24 h) 4+ serum biochemical renal
impairment (estimated glomerular filtration rate <50 ml/min).

3. Antiplatelet therapy in diabetes mellitus if one or more
coexisting major cardiovascular risk factor present
(hypertension, hypercholesterolaemia, smoking history).

4. Statin therapy in diabetes mellitus if one or more coexisting
major cardiovascular risk factor present.

ACOVE-3 Diabetes Mellitus listed PPO

Proteinuria

1. IF a vulnerable elderly with diabetes mellitus has proteinuria,
THEN an ACE inhibitor or ARB should be prescribed.

Aspirin therapy

2. IF a vulnerable elderly with diabetes mellitus is not on
anticoagulant/antiplatelet therapy, THEN daily aspirin
should be prescribed.

Improving cholesterol

3. IF a vulnerable elderly with diabetes mellitus has fasting
low-density lipoprotein cholesterol (LDL-C) greater than
130 mg/dL, THEN a pharmacological or lifestyle intervention
should be offered within 3 months.

baseline characteristics compared with those of the remain-
ing participants without this diagnosis. Patients with diabetes
were more likely to be female (P = 0.016) and showed higher
rates of hospital admission due to exacerbation of a chronic
disease (P < 0.001), had more admissions within the month
prior to the index admission (P = 0.005), a higher Charlson
Comorbidity Index score (overall and excluding diabetes-
related items, P = 0.008), and also a higher percentage of
multimorbidity and a higher number of chronic prescribed
drugs (P < 0.001). Barthel Index values for patients with
diabetes were lower before, during and after the index
admission (P < 0.001).

The mean number of medications used within the month
prior to the index admission among patients with diabetes
was higher than in patients without diabetes [12.6 (4.5) vs.
9.4 (4.3)] with a high proportion of patients with diabetes
taking 10 or more medicines (74.2% vs. 45.0%; P < 0.001).
Among patients with diabetes, no differences were found in
the number of used drugs between those aged 75-84 years
and those aged 85 years or older [12.8 (4.2) vs. 12.2 (5.0);
P = 0.331].
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Baseline characteristics of diabetic patients compared with
non-diabeticpatients

Diabetic Non-diabetic
patients patients
249 (37%) 423 (62%) P
Age (Mean [SD]) 82.4 (4.6) 82.8 (5.4) 0.385
Age (%)
75-84 years 65.3 63.1 0.596
85 and more% 34.7 36.9
Gender (%)
Female 62.9 51.7 0.016
Male 37.1 48.2
Admission reason (%)
Acute disease 41.5 57.3 <0.001
Exacerbation 58.5 42.7
chronic disease
Origin (%)
Emergency room 91.7 94.4 0.247
Others 8.3 5.6
Dwelling (%)
Community 83.2 89.5 0.070
Nursing Home 15.0 9.3
Others 1.8 1.2
Living with (%)
Couple/Family 69.2 69.6 0.248
Single 12.2 16.1
Others 18.6 14.3
General Practitioner visits during the previous month (%)
None 35.1 42.9 0.207
One or two 52.4 46.0
Three or more 12.5 11.1
Admissions during the previous month (%)
None 78.7 89.0 0.005
One 17.9 9.7
Two or more 3.4 1.3
Barthel index (Mean [SD])
Basal 57.6 (31.1) 69.7 (28.3) <0.001
On admission 35.6 (28.7) 46.2 (30.7) <0.001
On discharge 45.9 (29.8) 56.1 (30.2) <0.001
(616 patients)
GDS-Reisberg status (%)
1-2 51.9 60.6 0.102
3-5 33.5 29.3
6-7 14.6 10.1
Delirium on 17.2 12.5 0.124
admission (%)
Errors in Pfeiffer 3.0 (2.3) 2.7 (2.7) 0.289
test (Mean [SD])
(565 patients)
Charlson index 2.7 (1.8) 2.2 (1.7) 0.008
excluding DM-related
items (Mean [SD])
Patients with 75.8 53.7 <0.001
Multimorbidity
according to
Profund score (%)
Discharged to (%)
Home 72.4 76.5 0.293
Nursing Home 19.2 15.3
Died 8.1 6.8
Others 0.3 1.4
Number of 12.6 (4.5) 9.4 (4.3) <0.001
prescribing drugs
Mean (SD)

Omeprazole was the most prescribed medication in both
groups, but was used more often in patients with diabetes
(67.8% vs. 57.2%). Metformin (51.9%) was the most widely
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Prevalence of Potentially Inappropiate Medicines (PIM) and
Potential Prescribing Omissions (PPO) according to different
inappropriate prescribing criteria in diabetic and non-diabetic patients

Diabetic Non-diabetic
patients patients
Criteria 249 (37%) 423 (62%) p
Beers 54.5% 48.9% 0.220
STOPP 68.1% 57.3% 0.010
START 64.6% 43.3% <0.001
ACOVE-3 62.8% 52.6% 0.020
Beers without 54.6% 48.9% 0.223
1 DM criteria
STOPP without 66.3% 57.3% 0.045
2 DM criteria
START without 49.5% 43.3% 0.114
4 DM criteria
ACOVE-3 without 55.8% 52.6% 0.494

3 DM criteria

used oral antidiabetic medication and the insulin glargine
(25.9%) the most prescribed insulin. The use of cardiovas-
cular medications was also more prevalent in the diabetes
group.

Regarding inappropriate prescribing, 54.5% of patients
with diabetes had at least one Beers-listed PIM, 68.1% at
least one STOPP-listed PIM, 64.6% at least one START-
listed PPO and 62.8% at least one ACOVE-3-listed PPO.
Except for Beers-listed PIMs, these percentages were
significantly higher for patients with diabetes (Table 3).
However, when diabetes-related inappropriate prescribing
indicators were excluded from all the tools, the difference
in inappropriate prescribing prevalence was only signifi-
cantly higher in patients with diabetes for the STOPP
criteria (P = 0.040). Duplicate drug class prescription
according to the STOPP criteria was similar for both
patients with diabetes and those without (7.6% vs. 8.8%,
P =0.616).

Table 4 details the three most common PIMs and PPOs
(frequencies > 5%). Significant differences between patients
with diabetes and patients without diabetes were found for
continuous use of ferrous sulfate (a Beers-listed PIM,
P < 0.006), use of calcium channel blockers in the presence
of chronic constipation (a STOPP-listed PIM, P < 0.001) and
of long-term non-steroidal anti-inflammatory drugs for the
relief of mild-moderate joint pain (a STOPP-listed PIM,
P < 0.01) and use of osteoporosis therapies in women (a
ACOVE-3-listed PPO, P < 0.003). No differences in any
inappropriate prescribing criterion were found with the use
of the START-listed PPOs.

Focusing on specific inappropriate prescribing criteria for
patients with diabetes, the most frequently encountered
STOPP-listed PIM was glibenclamide or chlorpropamide
use (7.4%). For START-listed PPOs, the most frequent
omissions were the non-prescription of an antiplatelet
agent in patients with diabetes and coexisting major
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Main Potentially Inappropriate Medicines (PIM) and Potential Prescribing Omissions (PPO) in diabetic and non-diabetic patients

Diabetic ~ Non-diabetic
patients patients
% Y% p
Beers-listed PIM
Independent of diagnosis Drug
or conditions
Long-acting benzodiazepines 12.7 11.3 0.670
Ferrous sulfate 325 mg/d 6.3 1.4 0.006
Digoxin should not exceed 0.125 mg/d except when treating atrial 5.7 3.4 0.258
arrhythmias
Amiodarone 4.3 6.5 0.279
STOPP-listed PIM
System Drug
Drugs that adversely affect Benzodiazepines 14.8 15.2 0.886
those prone to falls
Chronic constipation Use of calcium channel blocker 10.1 3.4 0.001
Central nervous system Long-term (i.e. >1 month), long-acting benzodiazepines 9.8 12.5 0.376
and psychotropic drugs
Musculoskeletal system Long-term NSAID for relief of mild-moderate joint pain in 4.6 10.7 0.014
osteoarthritis
START-listed PPO
System Drug
Cardiovascular system ACE inhibitor with chronic heart failure 14.8 12.6 0.454
Cardiovascular system Warfarin in the presence of chronic atrial fibrillation 12.7 10.3 0.371
Musculoskeletal system Calcium and vitamin D supplement in patients with 8.0 7.4 0.757
known osteoporosis
Cardiovascular system Statin therapy with a documented history of coronary, cerebral or 6.3 9.3 0.204
peripheral vascular disease, where the patient’s functional status
remains independent for activities of daily living and life
expectancy is >5 years
ACOVE-3-listed PPO
Condition Drug
Osteoporosis IF a female vulnerable elderly has osteoporosis, THEN she should  12.4 5.9 0.003
be treated with bisphosphonates, raloxifene, calcitonin, hormone
replacement therapy, or teriparatide
Hypertension IF a vulnerable elderly with HTN has a history of HF, left 12.1 10.0 0.440
ventricular hypertrophy, IHD, chronic kidney disease, or
cardiovascular accident, THEN he or she should be treated with
an ACE inhibitor or ARB
Stroke and atrial fibrillation IF a vulnerable elderly has chronic atrial fibrillation and is at 10.8 8.0 0.239
medium to high risk of stroke, THEN anticoagulation should be
offered.
Osteoarthritis (OA) IF a vulnerable elderly is started on pharmacological therapy to 6.4 9.8 0.196
treat OA, THEN acetaminophen should be tried first.
Chronic obstructive IF a vulnerable elderly has COPD (GOLD Stage >I), THEN he or 7.5 9.7 0.363

pulmonary disease (COPD)

she should be prescribed a rapid-acting bronchodilator.

cardiovascular risk factors (23.5%), non-prescription of

metformin in Type 2 diabetes =+ metabolic syndrome
without renal impairment (14.1%) and the non-prescrip-
tion of angiotensin-converting enzyme inhibitor or angio-
tensin receptor blocker in diabetics with nephropathy
(8.2%). For ACOVE-3-listed PPOs, the most frequent
omissions were: the non-prescription of aspirin in patients
with atrial fibrillation not treated with anticoagulants or
other antiplatelet agents (17.5%), non-prescription of
angiotensin-converting enzyme inhibitor or angiotensin
receptor blocker in patients with proteinuria (8.3%), and
non-prescription of pharmacological or lifestyle interven-
tions in diabetic with a fasting LDL-C > 130 mg/dl

(5.9%).

© 2015 Diabetes UK

The results of our study show that the prevalence of
polypharmacy in an unselected group of older patients with
a diagnosis of diabetes admitted because of a medical disease
to an internal medicine service is higher than that found in
comparable patients without a diagnosis of diabetes. The
mean number of medications taken by our patients on a
regular basis (12.6) is actually higher than that described in a
previous study focused on a younger population with
diabetes (mean medications used: 8.4) [22]. Polypharmacy
might be regarded as the natural consequence of providing
evidence-based medical care to patients with Type 2 diabetes
mellitus [23,24], because multidrug regimens are usually

659



DIABETICMedicine

required to address glycaemic control plus the treatment of
the associated cardiovascular risk factors [25]. In addition,
almost 75% of adults with diabetes have two or more
comorbid conditions with their subsequent treatment needs
[5]. Increasing comorbidity (also referred to as medical
complexity, multimorbidity or multiple chronic conditions)
has become more common as more home-dwelling adults
with diabetes survive the disease and its complications
longer, developing further chronic illnesses. We believe that
the high comorbidity found in our patients with diabetes
explains at least partially why they receive such a high
number of prescribing drugs.

In association with this high use of medications, we also
found a high prevalence of inappropriate prescribing in our
patients with diabetes, ranging between 55% and 68% for
PIMs and between 63% and 65% for PPOs. These preva-
lences were significantly higher than those found among
patients without diabetes, although the differences were
attenuated when diabetes-related items were excluded from
the comparison. In an Australian study [5] of patients with
diabetes aged 79-85 years (median age 82), a prevalence of
at least one Beers 2003-listed PIM was reported in almost
23%, and 3.4% had two or more criteria. The medicines
most commonly implicated were long-acting benzodi-
azepines (5.9%), amitriptyline (4.1%), nifedipine (3.3%)
and amiodarone (2.8%), and the most common combination
was long-acting benzodiazepines and amitriptyline (0.4%).
In our study, long-acting benzodiazepine use was also the
most frequent Beers criteria found (12.7%), followed by an
excess of ferrous sulfate use. Of note, this criterion was
removed from the most recent Beers criteria list [13].

Regarding the STOPP-listed PIMs, benzodiazepine use was
also the most frequent criterion encountered (both in patients
with diabetes and those without), followed by the use of
calcium channel blockers in patients with chronic constipa-
tion. Benzodiazepine use is extremely common among
elderly people [26], and so are calcium channel blockers,
probably because of the high prevalence of ischaemic
cardiopathy in patients with diabetes. The side effect of
constipation is probably not very well known among
prescribing physicians. Nevertheless, this criterion has not
been included in the new STOPP criteria [27].

Regarding START-listed PPOs, the omission of angioten-
sin-converting enzyme inhibitors in patients with chronic
heart failure was the most common, followed by the
omission of anticoagulants in the presence of chronic atrial
fibrillation, both for patients with diabetes and those
without. The underprescription of such therapies is a well-
known problem [28,29], so some measures aiming to
improve these prescription patterns should be undertaken.
It is worth mentioning that three specific diabetes criteria
(use of metformin, aspirin and statins in primary prevention)
have been removed from the new START version [27]
because the evidence supporting the recommendation is weak
or equivocal.
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In our study, female patients with diabetes and osteoporo-
sis received therapy less often than female patients without
diabetes. This is a reason for concern, because diabetes has
been associated with a higher prevalence of not only
osteoporosis, but also falls [30, 31].

It was not surprising that the most frequently prescribed
medication in both patient groups was omeprazole, because
it is widely used in older patients, although its prescription is
not always justified [32].

Duplicated therapies were rare with < 10% of patients in
our study using the same drug twice. It is likely that, even
though multiple brands for each drug are available, elec-
tronic prescription tools reduce the risk of undetected
duplication.

This study has some strengths. First, to our knowledge, it is
the first study focused on the assessment of inappropriate
prescribing in elderly patients with diabetes using PIMs
(Beers and STOPP) and PPO (START and ACOVE-3)
explicit criteria. Second, this is a multicentric study in which
a comprehensive pharmacological and geriatric assessment
was carried out. Finally, in this study, information on
inappropriate prescribing was compared between older
patients with diabetes and those without.

Our study also has some limitations. First, although our
study population is representative of Spanish patients aged
75 years or older admitted to internal medicine services and
the analyses were weighed by age distribution and frequency
of the eligible population in each hospital, our results might
not be entirely applicable to patients from other areas or
countries. Second, there is no previous experience on the use
of the ACOVE medication quality indicators on the detection
of PPO. However, given the lack of criteria for underpre-
scribing in older patients, and the comprehensive pharma-
cological approach of the ACOVE project focused on that
subject, we considered that it might be interesting to select its
quality indicators along with the START criteria. Third, we
used the first versions of the Beers [13] and STOP-START
criteria [27], and therefore the study results should be
replicated using the updated criteria for both tools.

In conclusion, our study adds more data to confirm that
elderly patients with diabetes show a higher degree of
polypharmacy than those without, with three quarters of
them taking 10 or more drugs on a daily basis. Moreover,
these patients’ drug regimens place them at high risk for both
PIMs and PPOs. Although polypharmacy seems difficult to
avoid in such polypathological patients, measures aimed at
carefully reviewing indications, contraindications or drug—
drug and drug-disease interactions should be mandatory to
minimize the risk of inappropriate prescribing in older
patients with diabetes. In order to reduce medical error,
comprehensive individual assessments to identify people at
risk and programmes [33] comprising patient narratives,
problem and resource identification, and multidimensional
individually tailored patient medication management solu-
tions seems to be an appropriate intervention.

© 2015 Diabetes UK
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