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Steps towards digital tools for 
personalised physical activity promotion
David E Conroy  ‍ ‍ ,1,2 Gary G Bennett,3 Constantino M Lagoa,4 
Kathleen Y Wolin5

Digital health has grown from a collection 
of provocative ideas into a multibillion-
dollar industry in just over a decade in 
part because of the promise of this tech-
nology for improving physical activity 
monitoring and promotion strategies. 
Systematic reviews and meta-analyses of 
evidence for this technology are beginning 
to accumulate.1 2 In this commentary, we 
offer some important considerations as 
the field moves towards creating person-
alised strategies for promoting physical 
activity.

First, apps and wearable trackers are 
often portrayed as tools for promoting 
physical activity, but, by themselves, 
they are not treatments. They are 
simply vehicles for delivering the 
psychologically active ingredients of 
behaviour change, akin to the capsule 
that encloses pharmacologically active 
agents in medication. Physicians do 
not prescribe medication based on the 
delivery vehicle alone; they consider 

the mechanism of dysfunction to target, 
active ingredients in the drug and 
dosing to inform treatments. It is inap-
propriate to conclude that digital tools 
promote positive changes in activity; 
poorly designed interventions deployed 
via digital modes are no more than a 
digital placebo—they lack a defined 
target or active ingredient but are deliv-
ered in a shiny new capsule.

Second, between-group differ-
ences in treatment and control groups 
are the sine qua non of randomised 
clinical trials, but they are not the 
only important source of evidence. 
Randomised clinical trial designs are 
privileged as the gold-standard for 
causal inferences in evidence-based 
medicine. Yet they create a vulnera-
bility to the ecological fallacy. Patterns 
of interindividual variation would only 
be expected to generalise to intraindi-
vidual variation under very stringent 
conditions that are unlikely to be met 
in the real world.3 Behaviour change 
is fundamentally an intraindividual 
(within-person) phenomenon. It cannot 
be properly understood without a 
clear understanding of within-person 
processes. Growing interest in ecolog-
ical momentary assessment and N-of-1 
designs for physical activity signals 
awareness of the need to focus on intra-
individual change.4 5 But this interest 
has had limited impact on physical 
activity intervention design. That must 

change if we are to improve popula-
tion health and our understanding of 
behaviour change dynamics.

Third, effect sizes need to be inter-
preted and communicated carefully 
to avoid creating hype and unreal-
istic expectations. One recent review 
sparked eye-catching international 
headlines that apps and wearable 
trackers increased physical activity by 
1850 steps/day.1 A closer look revealed 
that this estimate was the product of 
(a) a back-calculated standard devi-
ation from studies that used steps as 
an outcome and (b) a standardised 
difference in means from studies using 
either steps or physical durations as an 
outcome. Only four of the 21 studies 
with steps as an outcome reported a 
difference in means greater than the 
1850 steps/day threshold. Three of 
those four studies had N≤32, and the 
four samples represented just 3.2% of 
the overall sample size in the 21 studies. 
The average difference in group means, 
753 steps/day, was less than half what 
headlines proclaimed. That value is 
closer to the 950 steps/day difference 
between groups receiving Fitbit-based 
interventions and control groups in a 
similar but independent meta-analysis 
around the same time.2 Liberal assump-
tions based on small studies are not 
needed to build enthusiasm for digital 
health. It confuses understanding and 
will hinder long-term advances.

Fourth, personalisation refers to 
a type of experience rather than a 
specific strategy or technique. In their 
recent review of the effects of apps and 
wearable trackers on physical activity, 
Laranjo et al reported that interven-
tions with personalisation features had 
larger effects than those without those 
features.1 In those studies, personal-
isation was almost entirely based on 
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behavioural interventions that custom-
ised messages with a user’s name; some 
incorporated content that was rele-
vant to a specific subpopulation (ie, 
targeting). More recently, just-in-time 
adaptive interventions apply decision 
algorithms that tailor intervention 
delivery to individuals’ moments of 
receptivity, opportunity or vulnera-
bility.6 Efforts are now underway to 
statistically optimise decision rules 
for both populations (using reinforce-
ment learning) and individuals (using 
control systems engineering).7 Based 
on the diversity of these approaches, 
claims that an intervention is person-
alised reveals very little because the 
techniques that create a personalised 
experience are not exchangeable and 
may have different effects on behaviour 
change. Personalisation is not an active 
ingredient for behaviour change—it is 
a suite of strategies for adapting the 
targets, active ingredients, doses and 
modes of intervention in different 
contexts to create a desired experience.

Of course, the overarching question 
we really need to ask is whether more 
personalisation necessarily produces 
better outcomes. Might it be enough to 
simply convince users that their interven-
tion experience is personalised to keep 
them engaged and achieve intervention 
goals?8 Until we answer that question, we 
should be careful to specify and differen-
tiate between personalisation strategies.

A new science of personalised 
behaviour change is on the horizon 
thanks to advances in digital health. 
Physical activity provides a compelling 
use case to lead that work if we can resist 
the temptation to overstate the evidence, 
and instead move towards greater spec-
ificity of targets, active ingredients, 
dosing and rules for adapting interven-
tions based on contexts and individual 
differences.
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