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■  ANALYSIS

Multidose compliance aids (MCAs) 
like the Dosette and Medidos are 

supposed to help people take multiple 
medicines safely but, for many, they might 
be doing just the opposite. According to a 
study from Aberdeen, MCAs are associated 
with a high rate of potentially inappropriate 
medication use and drug interactions.1

The Aberdeen study
Of the 50 community pharmacies in 
Aberdeen, 48 agreed to provide details 

about all the MCA dispensing they carried 
out between June and October 2014. 
These were reviewed for potentially inap-
propriate medications (PIMs) and drug 
interactions by a pharmacist and a clini-
cal pharmacologist. PIMs were assessed 
using the National Indicators for Quality 
of Drug Therapy in Older Persons issued 
by the Swedish National Board of Health 
and Welfare (see Table 1).2 

 The number of patients who received 
an MCA in the five-month study period 
was a surprisingly large 2060. They were 
mostly women (59%), elderly (median 
age 82 years, interquartile range 70–87 
years) and 60% lived in the least deprived 
areas of the city (as indicated by the loca-
tion of their pharmacy). The number of 
different medicines dispensed in the 
MCA ranged from one to 21 (mean 6.4); 
a quarter of patients were prescribed at 
least 10 medicines. The MCA was dis-
pensed weekly for 72% of patients and 
monthly for 27%.
 Almost half of patients also had med-
icines dispensed that were not added to 
the MCA, including 21% who received 
at least a quarter of their medicines in 
other ways, 8% with at least five medi-
cines dispensed separately and 4% who 
had fewer medicines in the MCA than out 
of it. About half of patients were using 
an inhaler, which is not suitable for an 
MCA, but information about the other 
medicines was not provided.
 A total of 1977 PIMs were identi-
fied, of which drug interactions were the 
most common (see Table 2). At least 
one PIM occurred in 58% of patients, 
at least two in 25% and three or more 
in 7.5%. Ten patients had five PIMs 
and one patient had 21 PIMs associ-
ated with 12 medicines. After adjust-
ment for age and social deprivation, a 
PIM was 25% more likely to occur for 
women than men, with the odds of tak-
ing psychotropic drugs or a long-acting 
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they are associated with a high rate of potentially 
inappropriate medication use and drug interactions. 

Indicator Examples

Long-acting benzodiazepines Nitrazepam
Diazepam

Drugs with anticholinergic effects Drugs for gastrointestinal disorders
Urinary antispasmodics
Antiparkinson drugs
Low-potency antipsychotics
Hydroxyzine
Nonselective monoamine oxidase 
  reuptake inhibitors
Other antihistamines

Three or more psychotropic medicines Antipsychotics 
Anxiolytics 
Hypnotics and sedatives 
Antidepressants

Potentially significant drug interactions, 
10 or more distinct medicines

Class D (modify regimen) or class X  
  (avoid combination) interactions*

*Drug interactions were screened using Lexi-Interact Lexicomp software  
(www.wolterskluwercdi.com/lexicomp-online)

Table 1. Indicators of potentially inappropriate medications (defined according to the 
National Indicators for Quality of Drug Therapy in Older Persons issued by the Swedish 
National Board of Health and Welfare)1,2 
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benzodiazepine both more than two-fold 
higher. 
 Greater deprivation was significantly 
associated with higher odds of polyphar-
macy (taking ≥10 medicines: odds ratio 
(OR) 1.43, CI 95% 1.16–1.78) and taking 
a long-acting benzodiazepine (OR 1.84, 
1.14–2.98). Compared with age ≥80 
years, PIMs were more likely in younger 
people; the odds of taking three or more 
psychotropic drugs were raised 15-fold in 
the under-65s and five-fold in those aged 
65–79 years.
 The 1359 potentially clinically sig-
nificant drug interactions involved drugs 
from 33 groups, of which 10 accounted 
for 73% of the total (see Table 3). At least 
one interaction affected 43% of patients 
and one patient was at risk of 19 poten-
tial interactions involving 12 medicines. 
Potential interactions were four times 
more likely with polypharmacy (>10 med-
icines in the MCA), with odds raised by 
29% for women compared with men and 
by 62% for those aged 65–79 years com-
pared with the over-80s.

Interpretation
This is the first study of its kind in the UK 
but research from Sweden identified an 
increased risk of PIMs with MCAs almost 
10 years ago.3,4 The same researchers 
reported that MCAs are associated with 
increased prescribing, more potentially 
harmful treatment, more suboptimal 
treatment and fewer treatment changes 
in both cross-sectional and longitudinal 
studies.5,6 The Aberdeen study is, how-
ever, the first to describe such a high 
level of potentially significant drug inter-
actions – something the authors attribute 
to a greater prevalence of psychotropic 
drug use. However, they suggest the 
higher use of psychotropic drugs by 
under-65s and 65 to 79-year-olds com-
pared with older people may be due to a 
healthy survivor effect in those over 80 
years old.
 The high use of prescribed med-
icines that were not included in the 
MCA raises questions about the effec-
tiveness of medication review and 
patient assessment, which should be 
a prerequisite to using one of these 
aids. If the purpose of an MCA is to 
encourage adherence by simplifying 

the use of different dosage regimens, 
this is surely negated by also having to 
take medicines in other ways. The Royal 
Pharmaceutical Society recognised 
the problem when it concluded: “This 
results in a more complex medicines 
administration system, compared to 
the use of only one system … and intro-
duces potential confusion and patient 
safety and risk issues.”7

 More information about the medi-
cines involved in this study and any clini-
cal issues arising would be welcome. The 
fact that only 14% of patients collected 
their medicines in person potentially 
increases the risk that pharmacists and 
prescribers may be unaware that patients 
are using an MCA.

Problems associated with MCAs
There is a lack of evidence to support 
the role of MCAs in improving adherence 
or patient outcomes7 and they are not 
without risk. Potential problems include 
uncertainty about which professionals 
should have responsibility for the MCA 
and the capacity of pharmacies to sup-
port users,8 acceptance by the user9 and 
the ease of use of some aids.10 

 MCAs may deskill the user or carer 
by removing their autonomy, through loss 
of knowledge about the properties of 
the medicines and lack of practice with 
administering formulations such as liq-
uids.7,11 In one case, a patient was dis-
charged from hospital with an MCA in 
which the rows and columns were trans-
posed relative to their usual one; as a 
result, the patient took a week’s morning 
doses in one day and all the lunchtime 
doses the next day.12 MCAs may also be 
obtained by the patient or carer directly 
and used without the support of a phar-
macist;13 this is not necessarily a prob-
lem but it does increase the potential for 
error and miscommunication between 
patients and health professionals.
 Pharmacists are also concerned 
about product stability in MCAs.7 
Removing a medicine from its original 
packaging represents an unlicensed 
use (the product licence covers the suit-
ability of packaging) and has prompted 
NHS pharmacists to establish a data-
base on product stability. A 2015 survey 
found that 62% of MCAs dispensed in 

Bournemouth did not comply with its rec-
ommendations.14

The role of MCAs
MCAs can be provided by pharmacists pri-
vately, through a service commissioned 
locally or under their general terms of ser-
vice when there is a need due to disability 
that suggests they should “make reason-
able adjustments to ensure patients can 
access their medication safely and appro-
priately” (in accordance with the Equality 
Act 2010).15 Formal assessment tools are 
available online.16 
 There are no reliable statistics on the 
prevalence of MCA use in the UK. The 
authors of the Aberdeen study suggest 
that use may have increased as much 
as five-fold since 2001, to almost 1% 
of the population. Despite this appar-
ent increase, MCAs are not considered 
“a panacea in health or social care 
policy”.7 They may help some patients 
with demonstrable practical problems 
with medicines but each person’s needs 
must be assessed individually and the 
intervention should be tailored to their 
requirements. Alternatives to MCAs 
include simplifying dosage regimens, 
patient counselling, reminder and admin-
istration record charts, labels with graph-
ics and large print, reminder alarms and 
mobile phone apps.7,17 

Summary
MCAs appear to be increasingly used 
to support adherence, especially for 
older people. They may help individuals 

Prescribing quality indicator Prevalence

≥10 distinct medicines 25%

Long-acting benzodiazepines 3.7%

Anticholinergic drugs 17%

≥3 psychotropic drugs 4.3%

Potentially clinically significant 
drug interaction

43%

Any of the above potentially 
inappropriate medications use 

58%

Table 2. Prevalence of potentially inappropriate 
medications in patients using multicompartment 
compliance aids (MCAs) in the Aberdeen study1
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assessed as having a relevant need but 
they are associated with a high rate of 
potentially inappropriate medication 
and a high risk of drug interactions. By 
introducing an additional step in the dis-
pensing process, they increase the risk 
of error. They should be considered as 
one of many options to help people take 
their medicines as prescribed.
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Drug class % Drug interactions

Antidepressants
Calcium supplements
Statins
Antiplatelet agents
Proton pump inhibitors
Anticonvulsants
Antihypertensive agents
Antipsychotics
Levothyroxine
Analgesics for neuropathic pain

14%
9.2%
8.5%
7.9%
6.9%
6.1%
6.0%
5.6%
5.0%
3.6%

Table 3. Top ten drugs most frequently associated with potentially significant drug 
interactions in the Aberdeen study1


