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Abstract

Background: there is a lack of evidence to inform treatment recommendations for very old people with type 2 diabetes
mellitus (T2DM).
Objective: to evaluate trends in antidiabetic and cardiovascular drug utilisation for patients developing T2DM over 80 years
of age.
Methods: a population-based cohort was sampled from the UK Clinical Practice Research Datalink between 1990 and 2013.
Eligible patients were those with T2DM diagnosed after the age of 80 years and prescribed antidiabetic drugs.
Results: twelve thousand eight hundred and eighty-one patients, with 61% of females, were included. From 1990 to 2013, use
of sulphonylureas declined from 94 to 29%, while metformin use increased from 22 to 86%. Prescribing of antihypertensive
drugs increased substantially from 46 to 77%, lipid-lowering drugs from 1 to 64%, antiplatelets from 34 to 47% and oral antic-
oagulants from 5 to 19%. Women were more frequently prescribed antihypertensive drugs (odds ratio 1.26, 95% confidence
interval 1.17 to 1.37) but less prescribed antiplatelets (0.83, 0.78 to 0.89). Compared with those diagnosed with T2DM from
80 to 89 years (n= 11,467, 89%), patients diagnosed after the age of 90 years (n = 1,414, 11%) were less likely to be prescribed
insulin (0.37, 0.24 to 0.58), metformin (0.67, 0.60 to 0.75), antihypertensive drugs (0.42, 0.38 to 0.48), lipid-lowering drugs
(0.26, 0.23 to 0.30) and anticoagulants (0.55, 0.44 to 0.68).
Conclusions: there have been major increases in the intensity of pharmacological management of patients diagnosed
with T2DM over 80 years of age, but the effectiveness and safety of these interventions in very old people require further
evaluation.
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Introduction

Type 2 diabetes mellitus (T2DM) is a growing concern at all
ages, and the condition accounts for considerable healthcare
costs with antidiabetic drugs now being the single most costly
element of drug expenditure [1]. Cardiovascular diseases (CVD)
are the leading causes of mortality in patients with T2DM
[2, 3], and CVD prevention is a major focus of diabetes care.
Multifactorial interventions to control hyperglycaemia and
to reduce cardiovascular risks are now a key element in
the management of patients with T2DM [4]. In the UK,

NICE guidelines for T2DM recommend antihypertensive,
lipid-lowering and antithrombotic therapies in addition to
antidiabetic therapy [5].

Very old people represent an increasingly important group
of health services users. In the UK, there are 3 million very
old people, aged >80 years, and this figure is projected to
almost double by 2030 [6].However, despite a high prevalence
of T2DM in old people [7], there is limited evidence to inform
diabetes care for old people, because they have either not been
included in clinical trials or only included in small numbers [8].
In particular, there is lack of evidence from randomised
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controlled trials for very old patients with T2DM [9]. The UK
Prospective Diabetes Study (UKPDS) included participants
aged 25–65 years at diagnosis of T2DM [10]. In the Action to
Control Cardiovascular Risk in Diabetes (ACCORD) trial, par-
ticipants aged 80 years or over were excluded because of higher
rates of hypoglycaemia in the pilot phase [11]. Treatment
recommendations for very old people with T2DM are largely
based on professional opinion informed by evidence gener-
ated from younger patient samples.

Previous studies on utilisation of antidiabetic [12, 13] and
cardiovascular drugs [14, 15] have evaluated all ages, and in-
formation on drug utilisation by very old people with T2DM
is limited. Treatment decisions in very old people will usually
be informed by a range of concerns, such as co-morbidities,
declining physical and cognitive functioning, and perceptions
of life expectancy, that may not be relevant in younger people
[16]. As an initial step in evaluating drug therapy in older
adults with diabetes, the present study aimed to evaluate
trends in antidiabetic and cardiovascular drug utilisation for
patients with T2DM diagnosed over 80 years.

Methods

Data source

A population-based cohort study was conducted using the
UK Clinical Practice Research Datalink (CPRD). The CPRD
is a database containing anonymised longitudinal electronic
health records collected from primary care across the UK
[17]. The database currently collects data from 680 general
practices and includes 13.2 million patients, of which 5.7
million individuals are active [17]. CPRD data for prescrip-
tions and diagnoses have been shown to be valid [18]. This
study was approved by the CPRD Independent Scientific
Advisory Committee (ISAC Protocol 14_053).

Study population

A population-based cohort of patients aged 80 years or older
with diabetes diagnosed between January 1990 and December
2013 was identified from the CPRD. The diagnosis date of
diabetes was defined as earlier of the first diagnosis of diabetes
or the first prescription for antidiabetic drugs. Patients with
potential type 1 diabetes mellitus were excluded. Patients
first diagnosed over the age of 80 years, with at least 12-month
record before the diagnosis date, were identified as incident
cases. An incident cohort was selected, and only patients with
T2DM who were ever prescribed antidiabetic drugs were
selected. All patients were followed up until the earliest of death,
transferred out from the database or last data collection for
the practice.

Analysis

We evaluated the utilisation of antidiabetic drugs (British
National Formulary sections 6.1.1 and 6.1.2), antihypertensive
drugs (2.2.1, 2.4, 2.5.5 and 2.6.2), lipid-lowering drugs (2.12),
antiplatelets (2.9, oral drugs only) and oral anticoagulants

(2.8.2). All prescriptions after the diagnosis date of T2DM
were counted by drug class.

Baseline characteristics of the study cohort were
described. Logistic regression was used to evaluate the trend
of drug utilisation. Effects of gender and age group on pre-
scriptions of drugs were assessed by estimating odds ratio
(OR) and 95% confidence interval (95% CI). Analyses were
adjusted for gender, age group, diagnosis year (3-year inter-
val) and clustering by general practice. All analyses were per-
formed with STATAversion 13 (StataCorp., TX, USA).

Results

Characteristics of the study cohort

There were 128,081 participants aged 80 years or older with
diabetes from 1990 to 2013. Potential cases of type 1 diabetes
mellitus were excluded (n= 9,860, 8%). There remained
118,221 patients with T2DM including 26,230 incident cases
newly diagnosed at the age of 80 years or older (22%). Of
these, 13,349 patients (51%) who did not receive prescription
of antidiabetic drugs were not included in the present analyses
of drug utilisation, leaving 12,881 patients (49%) for further
analysis. The proportions of all patients with T2DM who
received antidiabetic drugs by diagnosis year were 1990–93,
52%; 1994–96, 57%; 1997–99, 60%; 2000–03, 57%; 2004–
06, 50%; 2007–09, 48%; and 2010–13, 39%. Patients without
antidiabetic drugs included slightly older people (median age
at diagnosis, 84 years; inter-quartile range, 81–86 years) com-
pared with those treated with drugs (P< 0.001). Females
accounted for 61% in both groups (P= 0.337). The propor-
tions of patients with histories of atrial fibrillation and stroke
were 18% (P= 0.533) and 9% (P= 0.554) in both groups, but
more patients with coronary heart diseases were included
in the group of patients without antidiabetic drugs (32%,
P< 0.001). Notably, the median HbA1c level was 7.5% or
59 mmol/mol (inter-quartile range 6.7–9.0 or 50–75 mmol/
mol) in patients who received antidiabetic medications which
was significantly higher than those without antidiabetic
drugs (6.5% or 48 mmol/mol, inter-quartile range 6.0–6.9 or
42–52 mmol/mol, P< 0.001).

Baseline characteristics of the study cohort are shown by
gender in Table 1 and by age group (see Supplementary data,
Table S1, available in Age and Ageing online). Female patients
accounted for 61%, and the proportion was higher in 90+
group (71%, P < 0.001). The median age at diagnosis of
T2DM was 83 years, and median duration of follow-up after
diagnosis of T2DM was 3.4 years, with shorter duration of
follow-up for 90+ group (1.9 years, P< 0.001). Two-thirds
of patients with recorded values had high blood pressure
(62% with diastolic ≥90 and/or systolic ≥140 mmHg) and a
half of patients had high total cholesterol (50% with ≥5
mmol/l). Antihypertensive or lipid-lowering drugs were pre-
scribed to 66 or 27% of overall patients within 12 months
before the diagnosis. Among selected co-morbidities, atrial
fibrillation, coronary heart diseases and stroke were recorded
in 18, 28 and 9% of overall patients.
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Antidiabetic drugs

From 1990 to 2013, the mainstay of antidiabetic therapy
changed from sulphonylureas (94% in the early 1990s to 29%
in 2010s; Figure 1a) to metformin (22 to 86%). Insulin was the
most frequently prescribed around 2000 (5%) but subsequently

decreased (1% in 2010; Figure 1b). Prescriptions of thiazolidi-
nediones increased from 3% in the late 1990s and peaked at
8% in 2003, but declined to 1% after 2010. Prescriptions of
DPP-4 inhibitors started to rise in recent years (5% in 2010s).
Sulphonylureas were more likely to be prescribed to 90+

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1. Baseline characteristics of the study cohort by gender

All (n= 12,881) Males (n= 5,039) Females (n= 7,842) P value (males
versus females)

Gender—female 7,842 (61) NA NA NA
Age at diagnosis of diabetes (years)a 83 (81–86) 83 (81–86) 84 (81–87) <0.001
Duration of follow-up after diagnosis of diabetes (years)a 3.4 (1.5–6.0) 3.4 (1.5–5.9) 3.5 (1.5–6.1) 0.308
Year of diagnosis of diabetes <0.001
1990–94 590 (5) 184 (4) 406 (5)
1995–99 1,371 (11) 459 (9) 912 (12)
2000–04 3,922 (30) 1,537 (31) 2,385 (30)
2005–09 4,354 (34) 1,713 (34) 2,641 (34)
2010–13 2,644 (21) 1,146 (23) 1,498 (19)

Smoking statusb <0.001
Non-smoker 4,813 (37) 1,458 (29) 3,355 (43)
Previous smoker 3,152 (24) 1,771 (35) 1,381 (18)
Current smoker 1,617 (13) 732 (15) 885 (11)
Missing 3,299 (26) 1,078 (21) 2,221 (28)

BMI category (kg/m2)b <0.001
<18.5 151 (1) 37 (1) 114 (1)
18.5–24.9 2,535 (20) 1,018 (20) 1,517 (19)
25.0–29.9 3,841 (30) 1,807 (36) 2,034 (26)
30.0–34.9 2,016 (16) 814 (16) 1,202 (15)
≥35.0 714 (6) 216 (4) 498 (6)
Missing 3,624 (28) 1,147 (23) 2,477 (32)

HbA1c (%/mmol/mol)b 0.027
<6.5 (48) 1,579 (12) 595 (12) 984 (13)
6.5 (48)–6.9 (52) 1,376 (11) 592 (12) 784 (10)
7.0 (53)–7.4 (57) 1,356 (11) 548 (11) 808 (10)
7.5 (58)–7.9 (63) 1,080 (8) 466 (9) 614 (8)
8.0 (64)–8.4 (68) 790 (6) 326 (6) 464 (6)
≥8.5 (69) 2,940 (23) 1,173 (23) 1,767 (23)
Missing 3,760 (29) 1,339 (27) 2,421 (31)

Diastolic/systolic blood pressure (mmHg)b <0.001
<90 and <140 4,428 (34) 1,979 (39) 2,449 (31)
90–94 | 140–149 2,721 (21) 1,059 (21) 1,662 (21)
90–94 | 150–159 1,847 (14) 703 (14) 1,144 (15)
≥95 | ≥160 2,808 (22) 942 (19) 1,866 (24)
Missing 1,077 (8) 356 (7) 721 (9)

Total cholesterol (mmol/l)b <0.001
<4.0 1,805 (14) 1,039 (21) 766 (10)
4.0–4.9 2,998 (23) 1,397 (28) 1,601 (20)
5.0–5.9 2,614 (20) 1,001 (20) 1,613 (21)
≥6.0 2,115 (16) 516 (10) 1,599 (20)
Missing 3,349 (26) 1,086 (22) 2,263 (29)

Atrial fibrillationc 2,323 (18) 901 (18) 1,422 (18) 0.716
Coronary heart diseasesc 3,631 (28) 1,694 (34) 1,937 (25) <0.001
Strokec 1,155 (9) 499 (10) 656 (8) 0.003
Cognitive impairment/dementiac 591 (5) 163 (3) 428 (5) <0.001
Depressiond 1,204 (9) 308 (6) 896 (11) <0.001

Frequencies (percentages) are shown otherwise specified.
aMedian (inter-quartile range).
bWhen data were available during 12 months before the diagnosis of diabetes, the latest data were used. If not, data were compensated with the first data during 12
months after the diagnosis.
cEver diagnosed before the diagnosis of diabetes.
dDiagnosed during 12 months before the diagnosis of diabetes, or ever diagnosed before the diagnosis of diabetes with prescriptions of antidepressants during 12
months before the diagnosis.
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group (OR 1.32, 95% CI 1.18 to 1.49), whereas insulin (0.37,
0.24 to 0.58) and metformin (0.67, 0.60 to 0.75) were less
likely to be prescribed (Table 2).

Antihypertensive drugs

Prescriptions of antihypertensive drugs increased from 46%
in the early 1990s to 77% after 2010 (Figure 1c). More than a
half of the patients were prescribed drugs acting on the
renin–angiotensin system (RAS) (54% in 2010s). Calcium
channel blockers (OR 1.16, 95% CI 1.08 to 1.26) and thia-
zide diuretics (1.50, 1.37 to 1.63) were more likely to be pre-
scribed to women (Table 2). All classes of antihypertensive

drugs were less likely to be prescribed to 90+ group (0.42,
0.38 to 0.48). Multiple classes of antihypertensive drugs were
prescribed to 64% of the patients receiving antihypertensive
drugs in 2010s. Of these, 85% included RAS blockers.

Lipid-lowering drugs

Prescriptions of lipid-lowering drugs increased from 1% in
the early 1990s to 64% after 2010 (Figure 1d). Almost all the
lipid-lowering drugs were statins; non-statins, such as fibrates
and ezetimibe, were not prescribed frequently (<4%). Lipid-
lowering drugs were less likely to be prescribed to 90+ group
(OR 0.26, 95% CI 0.23 to 0.30; Table 2).

Figure 1. Utilisation of antidiabetic and cardiovascular drugs after the diagnosis date of diabetes by diagnosis year: (a) sulphonylur-
eas (○), metformin (Δ) and others (□). (b) Insulin (○), thiazolidinediones (Δ), DPP4 inhibitors (□) and others (⋄). (c) Any antihyper-
tensive drugs (×), renin–angiotensin system blockers (○), β-blockers (Δ), calcium channel blockers (□) and thiazide diuretics (⋄). (d)
Any lipid-lowering drugs (×), statins (○) and non-statins (Δ). (e) Any antiplatelets (×), low-dose aspirin (○), dipyridamole (Δ) and
thienopyridines (□). (f ) Any oral anticoagulants (×), coumarins (○) and new oral anticoagulants (Δ).
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Antithrombotic drugs

Prescriptions of antiplatelets, mainly low-dose aspirin, in-
creased from 34% in the early 1990s and peaked at 68% in
2004, but declined to 47% after 2010 (Figure 1e). Prescriptions
of thienopyridines, such as clopidogrel, increased from 5% in
the late 1990s to 10% in 2010s. Antiplatelets were less likely to be
prescribed to women (OR 0.83, 95% CI 0.78 to 0.89; Table 2).
Prescriptions of oral anticoagulants increased from 5% in the
early 1990s to 19% after 2010 (Figure 1f). Almost all the oral
anticoagulants were warfarin, and new oral anticoagulants
(NOACs), such as dabigatran and rivaroxaban, were not pre-
scribed frequently (<2%). Oral anticoagulants were less likely
to be prescribed to 90+ group (OR 0.55, 95% CI 0.44 to 0.68;
Table 2).

Discussion

What this study shows

This study of patients with T2DM diagnosed over 80 years
reveals a substantial increase in the level of exposure to pharma-
cotherapy over more than two decades. The proportion of all
patients with T2DM who were treated with antidiabetic drugs
tended to decrease in more recent years. This might have been
accounted for by a trend towards earlier diagnosis at a time
when dietary therapy may be sufficient for initial control of
blood glucose and by a shorter follow-up duration. Another
reason to explain the decline may be the emerging fact that it

requires several years to obtain benefits from antidiabetic drugs
[19]. We did not analyse the group of patients who did not
receive antidiabetic drugs, but we recognise that this group may
provide an important comparator in future studies of treatment
outcomes.

Overall trends in utilisation of antidiabetic drugs in this
study were generally similar to those observed in wider age
groups in the UK, despite some differences in degrees and
timing [12, 13, 20]. There have been shifts in the type of
therapy prescribed with declining use of sulphonylureas, in-
creasing use of metformin, and to a lesser extent insulin
and newer antidiabetic drugs. Prescriptions of antihyperten-
sive, lipid-lowering and antithrombotic medications generally
increased over time, including the majority of the patients in
recent years. Further research would be needed to explore
which cardiovascular risk factors are managed as priority in
very old patients, taking into account both how long is
required to obtain the benefits from medications, and the
risks of polypharmacy and adverse events. While it may be
reasonable to extrapolate from available evidence to inform
decisions for an older age group, the present data draw atten-
tion to the possibly limited generalisability, and perhaps ex-
cessively restrictive eligibility criteria, of some major trials.

The data presented raise questions concerning the reasons
for these changes in treatment patterns. The UKPDS showed
the efficacy of intensive control of blood glucose and pro-
moted prescriptions of metformin in 1998 [21]. Conversely, the
decline in use of sulphonylureas may be in recognition of their

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2. Effects of gender and age group on prescriptions

Drug class Female 90+ groups

Odds ratio (95% CI) P value Odds ratio (95% CI) P value

Antidiabetic drugs
Insulin 0.95 (0.75 to 1.19) 0.645 0.37 (0.24 to 0.58) <0.001
Sulphonylureas 1.05 (0.98 to 1.13) 0.158 1.32 (1.18 to 1.49) <0.001
Metformin 1.00 (0.94 to 1.07) 0.953 0.67 (0.60 to 0.75) <0.001
Thiazolidinediones 1.07 (0.86 to 1.32) 0.555 0.71 (0.47 to 1.05) 0.089
DPP4 inhibitors 1.10 (0.83 to 1.46) 0.511 0.54 (0.32 to 0.89) 0.016
Others 1.12 (0.73 to 1.71) 0.596 0.47 (0.20 to 1.10) 0.080

Antihypertensive drugs
Any class 1.26 (1.17 to 1.37) <0.001 0.42 (0.38 to 0.48) <0.001
Renin–angiotensin system blockers 1.04 (0.97 to 1.12) 0.308 0.46 (0.41 to 0.51) <0.001
β-blockers 1.04 (0.96 to 1.13) 0.365 0.58 (0.50 to 0.67) <0.001
Calcium channel blockers 1.16 (1.08 to 1.26) <0.001 0.56 (0.48 to 0.65) <0.001
Thiazide diuretics 1.50 (1.37 to 1.63) <0.001 0.62 (0.54 to 0.72) <0.001

Lipid-lowering drugs
Any class 0.97 (0.89 to 1.05) 0.397 0.26 (0.23 to 0.30) <0.001
Statins 0.96 (0.88 to 1.04) 0.284 0.27 (0.23 to 0.31) <0.001
Non-statins 1.16 (0.88 to 1.53) 0.304 0.35 (0.19 to 0.63) 0.001

Antiplatelets
Any class 0.83 (0.78 to 0.89) <0.001 0.94 (0.84 to 1.06) 0.314
Low-dose aspirin 0.87 (0.81 to 0.93) <0.001 0.97 (0.86 to 1.09) 0.624
Dipyridamole 0.79 (0.65 to 0.97) 0.026 0.88 (0.62 to 1.26) 0.481
Thienopyridines 0.69 (0.61 to 0.78) <0.001 0.79 (0.62 to 1.01) 0.060

Anticoagulants
Any class 0.99 (0.88 to 1.10) 0.802 0.55 (0.44 to 0.68) <0.001
Coumarins 0.99 (0.89 to 1.11) 0.895 0.55 (0.44 to 0.68) <0.001
New oral anticoagulants 0.51 (0.29 to 0.91) 0.022 0.50 (0.16 to 1.60) 0.244

References were male or 80s group. Odds ratios were adjusted for gender, age group, diagnosis year (3-year interval) and clustering by general practice.
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propensity to cause hypoglycaemia, as well as concerns over
possible cardiovascular risks [22]. Blood pressure management
had been also emphasised to reduce the risk of diabetes com-
plications from the same time [23]. In our study, about a half
of patients were prescribed antihypertensive drug combinations
including RAS blockers. The combination therapy is often
needed to lower blood pressure by an appropriate goal, and
RAS blockers are expected to play a role in preventing diabetic
nephropathy [24]. Several studies demonstrated that control of
cholesterol reduced mortality and new CVD events in people
at high risk including those with diabetes [25, 26], leading to an
increase in prescriptions of statins. It was already recognised,
from the early 1990s, that antiplatelet therapy reduced both
mortality and myocardial infarction and stroke events [27].
However, favourable results of antiplatelet therapy for primary
prevention of CVD have not been shown [28], which might
explain the recent decline in prescriptions of antiplatelets.

It may be debated whether or not this increase in use of
antidiabetic and cardiovascular drugs has always been appro-
priate in terms of potentially increased harms. The recent
decline of thiazolidinediones might result from increased risk
of myocardial infarction and deaths from cardiovascular
causes [13]. Low-dose aspirin is recommended in patients
aged 50 years old or over if blood pressure is below 145/90
mmHg [5]. Given that our cohort included many patients
with hypertension, proportions of patients treated with
low-dose aspirin might have been too high, and thus, the risk
of bleeding might exceed the possible benefits. It is clear that
the balance of risks and benefits of pharmacological inter-
ventions for very old people with diabetes requires further
careful evaluation. Further, in-depth analysis is also required
to understand the evolution of prescribing in relation to,
possibly multiple, co-morbidities.

Comparison with other studies

There have been limited data reported on trends in drug util-
isation for very old patients with T2DM. In Canada, the
trends of prescriptions of statins and antihypertensive drugs
in patients aged 80 years or over seemed to be generally com-
parable with those of our study [29]. At the start of the study
in 1996, statins were less frequently prescribed to patients
aged over 80 years compared with younger patients, but a
more rapid increase was observed over time. However, in
contrast to our study where the prescriptions of RAS block-
ers showed a decrease in recent years, those have increased
monotonically in the Canadian study.

The prescribing of sulphonylureas declined while that of
metformin, RAS inhibitors, lipid-lowering drugs and anti-
platelets increased between 2000 and 2010 in Italy [30]. The
percentages of patients prescribed RAS inhibitors or antiplate-
lets seemed to be similar to our results, but prescriptions of
lipid-lowering drugs were lower in Italy. They discussed less
propensity to prescribe lipid-lowering drugs to patients aged
≥85 years possibly because there have been no large trials of
lipid-lowering interventions specifically in older adults with
diabetes.

Strength and limitations

The CPRD is generally representative of the UK population
and provides an excellent data source for drug utilisation
studies in primary care in the UK. There are several limita-
tions in this study. Drug utilisation was summarised for all
the prescriptions after the diagnosis of T2DM by diagnosis
year, but the timing (when the drugs initiated), dosage and
duration were not considered. Early diagnosis of T2DM and
prolongation of survival could be influenced to drug utilisa-
tion, particularly in very old people.

Conclusions

There have been major changes in treatment of very old
patients diagnosed with T2DM, with treatment decision also
being gender and age dependent. A high proportion of
people with T2DM are exposed to multiple drugs with the
aim of reducing risk of adverse diabetes and cardiovascular
outcomes. These analyses highlight an important gap in the
evidence base concerning the long-term utility and safety of
intensive risk reduction strategies for very old people with
T2DM. The analyses indicate that there are significant op-
portunities for analytical studies to evaluate the effectiveness
and safety outcomes of different approaches to treatment in
this vulnerable group of patients.

Key points

• Treatment decisions for very old people are largely based
on professional opinion drawing on evidence from younger
patients.

• Utilisation of antidiabetic and cardiovascular drugs for
patients with T2DM diagnosed over 80 years was evaluated.

• There have been major increases in the intensity of pharm-
acological management of very old diabetic patients.

• Further research is needed to examine clinical outcomes of
these medications in patients with possibly limited life
expectancy.

Supplementary data

Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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Randomised controlled trial of the effectiveness
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prevention exercise programmes on bone health
in older people: the ProAct65+ bone study
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Abstract

Background: exercise can reduce osteoporotic fracture risk by strengthening bone or reducing fall risk. Falls prevention exer-
cise programmes can reduce fall incidence, and also include strengthening exercises suggested to load bone, but there is little
information as to whether these programmes influence bone mineral density (BMD) and strength.
Objective: to evaluate the skeletal effects of home (Otago Exercise Programme, OEP) and group (Falls Exercise Management,
FaME) falls prevention exercise programmes relative to usual care in older people.
Methods: men and women aged over 65 years were recruited through primary care. They were randomised by practice to OEP,
FaME or usual care. BMD, bone mineral content (BMC) and structural properties were measured in Nottingham site participants
before and after the 24-week intervention.
Results: participants were 319 men and women, aged mean(SD) 72(5) years. Ninety-two percentage of participants completed
the trial. The OEP group completed 58(43) min/week of home exercise, while the FaME group completed 39(16) and 30(24)
min/week of group and home exercise, respectively. Femoral neck BMD changes did not differ between treatment arms: mean
(95% CI) effect sizes in OEP and FaME relative to usual care arm were −0.003(−0.011,0.005) and −0.002(−0.010,0.005) g cm−2,
respectively; P= 0.44 and 0.53. There were no significant changes in BMD or BMC at other skeletal sites, or in structural
parameters.
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