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The paper by MOORE et al. [1] in this issue of the European Respiratory Journal reports on the effect of
various forms of feedback on actual use of asthma medications in research participants with moderate
asthma. The primary outcome for the trial was actual adherence, assessed as the proportion (reported as a
percentage) of doses taken compared to doses prescribed, after both a run-in period and 3 months of the
trial, during the second 3-month period of the trial. Other secondary outcome variables included the
Asthma Control Test (ACT) and peak expiratory flow rate (PEFR). The number of participants with a
severe exacerbation was also recorded.

As reported in table 2 of the paper, the participants were on average in the fifth decade of life, two-thirds
were women, were mainly of white ethnicity, and were on average moderately obese. To the extent that the
group of research participants are typical of all of those with a similar level of asthma control this research
may be generalisable to a wider population of those with asthma. A pre-requisite for participation was that
regular access to a healthcare professional (HCP) was needed for two of the study arms, as feedback on
adherence was provided to a HCP with the expectation that some “non-judgemental” feedback could be given.
To the extent that an actual group of patients with asthma do in fact have this access to a HCP in a position
to give this type of feedback, then this research could be generalised. However, in health jurisdictions where
access to a HCP is limited by, for example, financial reasons, this may not be able to be generalised.

The study design, although not explicitly designated as such, is a partial 24 factorial design. There were four
experimental factors: feedback on maintenance to HCP (or not), feedback on maintenance to participant (or
not), feedback on rescue medication use to HCP (or not), and feedback on rescue medication (or not) to
participant. There are 16 possible combinations of interventions and the research design only canvases five of
these possible combinations. An important consequence of this partial factorial design is that the authors have
had to resort to treating this as five-level parallel groups study and are unable to examine or comment on the
possibilities that combinations of maintenance and rescue to HCP and participants, may have had additional
effects. In fact with the total sample size achieved, this would have been easily possible with about 24
replicates per factorial combination and would have given the authors and readers the opportunity to examine
a richer set of important research questions; including whether the combination of HCP and participant
feedback offers any extra benefits. The research also illustrates a difficulty with this sort of technology in that a
substantial proportion of the research participants did not have adherence data uploaded in the baseline
period. Of course, using baseline measurements is an excellent way of effectively reducing the variance of
treatment comparisons, but in this study the authors had to use a form of multiple imputation to attempt to
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rescue this technological failure. In the event, both the imputation and the set of co-variates used has only
made a slight difference to the point estimate and confidence interval for the comparison of the treatment
arms. For example, based on table E2 the t-test based estimate for the comparison of treatment arm 1:
mean±SD 82.2±16.6, n=83; and treatment arm 5: 70.8±27.3, n=85; is 11.4 (95% CI 4.53–18.27) (p=0.001).
This compares to that reported in the paper of 12.0 (95% CI 5.2–18.8) (p<0.001). In other words, the
adjustments make no important difference to the point estimate and comparisons.

Another important issue, not particularly discussed by the authors, is the ceiling effect of adherence as an
outcome measurement, and as a consequence, the highly skewed nature of adherence, as shown in the
box-plots in figure E3, and also for rescue-free days in figure E4. For this issue it is also likely that participants
in a trial such as this are likely to be more adherent than a general population, by the nature of participation.
However, the consequences for analysis are that if normality assumptions are strongly violated it is possible
that the point estimates of differences may be biased and that the confidence intervals inappropriately narrow.
A useful check on this may have been to present a rank-based assessment of differences with an appropriate
estimator; e.g. the Hodges–Lehmann estimator of the centre of the distributions, to perhaps give a more
unbiased estimate of the effects of treatment. Another possibility may have been to carry out an appropriate,
perhaps logarithm, transformation, and assess differences on the scale of geometric mean differences.

But why same-old, same-old?

Perhaps the biggest issue for this paper, and many others about electronic or other methods of improving
adherence is: so what? The ACT scores for this intervention are summarised in table E8; at least for the
6-month observations of adherence; where, to take one particular comparison, the estimated difference
from this table between treatment arm 1: mean±SD 19.1±4.0, n=82; and treatment arm 5: 19.9±4.0, n=82;
is −0.8 (95% CI −2.0–0.4) (p=0.20). The authors do not present the statistical comparison of ACT scores
in the paper or supplement, although in the supplement do comment that the minimal clinically
important difference of ACT is 3 units. The estimate of differences in ACT is in fact consistent with this
study being adequately powered to detect a difference in ACT; as 3 units is well outside the estimated
confidence interval from the reported data for the sixth month of the trial. The statement by the authors
in the discussion that the study lacked statistical power to detect differences in secondary outcomes is not
borne out by the reported data summaries. Unfortunately, the authors have not reported PEFR or
fractional expired nitric oxide (FENO) data summaries in order that readers can perform their own
assessment of differences in these variables, although the plots shown are consistent with no difference in
these measurements. The summary plots of FENO are also only on the untransformed scale and it is well
recognised that this biomarker should generally be summarised and analysed on the logarithm
transformed scale. Reported on in the text of the results was that a total of four study participants had a
severe exacerbation during the 6 months of the study; 3/351 (0.9%) of which were in one of the four arms
with some form of feedback and 1/86 (1.2%) in the arm with no formal feedback. Clearly this is not an
important difference and may also be inconsistent with the participants having poorly controlled asthma,
with only four participants having a severe exacerbation in the 6 months of the study.

In passing it also is an example of reporting bias of highlighting the “statistically significant” difference in
one of the other secondary outcome variables, but down-playing the power of the study to detect
important differences in other secondary outcome variables.

This lack of association between studies assessing interventions to improve adherence and asthma
outcomes is a well-worn problem. The Cochrane review by NORMANSELL et al. [2] reports that electronic
trackers or reminders (in 11 identified studies) improved adherence by 19.9% (95% CI 14.5–25.3%) for
objective measures, from a mean adherence baseline of 53.3%. This is consistent, although a little higher
than that reported in the paper. Importantly even with this mean level of extra adherence the ACT score
was not statistically significantly different from control: mean difference 0.89 (95% CI −0.29–0.78).

The key conclusion sentence from the summary is worth quoting: “Unfortunately, these efforts to help
people to take their inhaler as prescribed generally did not lead to obvious benefit for things like asthma
control…” [2].

This, unfortunately, is a useful commentary on this paper.
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