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Aims
To validate use of the Smartinhaler® with Vannair® medication

Specifically:
• To test its physical compatibility with Vannair®
• To determine the accuracy of recordings by the monitoring system

Background
Medication adherence is an essential aspect of asthma management.
Regular use of inhaled steroids (ICS) have been shown to reduce
symptoms and exacerbations, improve lung function and prevent
hospital admissions1. However, many patients experience poor asthma
control due to poor adherence. Studies report average adherence rates
of ~50%2. Monitoring adherence is notoriously difficult due to
unreliability of self-reporting and occurrence of dose dumping by
patients3. There are various methods for measuring adherence, of
which use of electronic monitors is the most accurate and objective
method 4.

Various adherence monitoring devices have been developed – these
include the Doser CT, MDI Log, MDI-CM, Turbohaler Inhalation
Computer (TIC) and Smartmist. The most commonly used devices are
the Doser CT and MDI Log. A comparison is shown in the table below.

Doser CT MDI Log

Accuracy ~94.3% Accuracy ~90.1%

Records number of actuations daily 
for 45 days

Records number, date and time of 
actuation

Reported failure rate ~8% to 21% Reported failure rate ~9%

No written record of adherence Data can be downloaded

Does not indicated whether 
inhalation occurred

Can detect inhalation & inhaler 
shaking.

US$30 US$300

Table 1 –Comparison of Doser CT with MDI Log

Methods continued...
The following tests were conducted:

Visualtest
Each device was examined for defects. The Smartinhaler® has a LED
light on the side which flashes when the canister is depressed. This
was tested in the visual testing phase.

Spacer-devicefit test
Each Smartinhaler® was checked for fit with a volumatic spacer and
compared to a normal MDI.

Validity testing
Each Smartinhaler® was actuated two times, twice daily over 48
hours. Two actuations were done in the morning (0301 to 1200
hours) and two in the evening (1201 to 0300). The date and time of
each actuation was recorded in a paper diary. Following this, the
Smartinhaler® was actuated thirty times in quick succession and the
date and time of the first and last actuation recorded. Data was
uploaded at the end of testing using the Respiratory Research
Analyser® software. The data recorded by the Smartinhaler® was
then compared to the known number and timing of actuations in the
paper diary.

Results
Visualtest
No defects were noted in the Smartinhaler® devices. The LED light
on all three devices were fully functional, flashing five times with
each actuation of the device.

Spacer-devicefit test
The modified Smartinhaler® had a good fit with the spacer with no
interference with normal MDI functioning.

Validity testing
The date and time of each actuation recorded was accurate and
showed good concordance with the paper diary. Two of the three
Smartinhalers® had 100% accuracy . The third device recorded two
extra actuations on two separate occasions. It was noted that the
canister was difficult to depress at those times and the plume
produced was not a full plume.

Recording of dose dumping was 100% accurate in all three devices.
Presence of a dispensing label did not affect data recording.

Discussion
Adherence monitoring by the Smartinhaler® with Vannair® had
acceptable accuracy, with an overall accuracy rate of 98% for all
actuations including dose dumping. This is higher than what has
been previously reported with other devices. The only inaccuracy
that occurred was the recording of two extra actuations with one
device. This may have occurred as the canister was difficult to press
which may have lead to an incomplete or haphazard actuation that
was logged as two separate events rather than one. No problems
were noted with the other two devices. Although only three devices
were tested, this small validation study suggests that the
Smartinhaler® is compatible with Vannair® and can be used to
objectively measure adherence.

Methods
A protocol was developed where several parameters were tested over
48 hours with Vannair 200/6. A total of three Smartinhalers® were
tested, of which one had a dispensing label applied to the outer casing
to test if the presence of a label would affect data recording.

The Smartinhaler®
The Smartinhaler® is an adherence monitoring device for MDI
developed in NZ. It offers the advantage of recording a date and time
stamp for every actuation, and the data can be downloaded to a
computer to provide a written record, similar to the MDI Log. Although
it cannot detect inhalation, previous studies have shown a high accuracy
rate, in particular in its ability to detect dose dumping5. It is also less
expensive, with each costing ~US$150. Although previously validated
with other MDI medications, the Smartinhaler® has not been validated
with Vannair® (a combination of eformoterol and budesonide delivered
via MDI), which has unique dimensions from standard MDI canisters.
This study was undertaken to validate use of a modified Smartinhaler®
adapted for Vannair®.
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