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Efficient Allocation of Public Health
and Behavior Change Resources: The
“Difficulty by Motivation” Matrix

See also Galea and Vaughan, p. 17.

Public health resources are
precious and finite, and they must
be judiciously employed. Thus,
determining which interventions
to use and for whom is a matter of
considerable public health conse-
quence. Yet, so-called precision
public health has received far less
attention than precision medicine.

We propose a framework,
the “Difficulty by Motivation”
matrix (Figure 1a), that can help
program planners and clinicians
better allocate our population
health resources. As shown in
Figure 1a, the matrix comprises
two dimensions: (1) the x-axis,
whichmaps inherent properties of
the target behavior change, with
those on the left being
relatively simple, low-energy be-
haviors such as seat belt use,
single-shot behaviors such as
vaccinations, and most screening
tests, and those on the right
being more difficult, complex,
ongoing, and energy-intensive
changes such as controlling ad-
dictive behaviors and managing
chronic diseases; and (2) the y-axis,
which addresses the individual-
level factors of motivation and
readiness. The lower part of the
y-axis represents individuals who
exhibit low readiness or poor-
quality motivation, whereas the
upper end represents individuals
with higher quality motivation.
These concepts are rooted in

self-determination theory, which
delineates three classes of moti-
vation: amotivation, controlled
motivation, and autonomous
motivation.1

At the bottom of the y-axis,
the amotivated individual does
not consider change, perhaps
because of other pressing life
issues, depression, low perceived
competence, being naı̈ve to
treatment options, or simply
disinterest in change. In turn,
controlled motivation does carry
psychological energy but is
considered lower quality both
because it may not be sustained
and because it is associated with
lower well-being.2 It can be
based on purely extrinsic reasons
such as rewards or “punishments”
(e.g., financial gains or losses,
legal constraints, pressure from
others), all of which are likely to
be experienced as controlling.
Controlled motivation also
includes “pressure from within,”
when internalized feelings of
shame, guilt, and negative social
comparison drive the behavior.
Controlled motivation, whether
it comes from outside or inside
the patient, can instill change,
but it comes at a price, both
psychologically and behavior-
ally.3 The autonomously moti-
vated individuals represented at
the top of the y-axis not only see
the importance of the behavior

but connect change with their
core values and beliefs. These
individuals feel volitional and
competent, and have identified
meaningful reasons for change.
They are ready to take action and
persist when faced with obstacles.
Maintenance of health behavior
from this perspective can be
conceptualized as the ability to
continue the behavior with
little or no added energy or effort.

The“DifficultybyMotivation”
matrix can help efficiently guide
intervention allocation. Consider
Quadrant 1 (Q1) in Figure 1b.
Difficult changes among in-
adequately motivated individuals
may require different and more
intensive interventions than those
in other quadrants. The goal for
those in Q1 is to build a stronger
and higher quality “why” prior to
beginning the “how” phase. For
Q1 individuals, moving to action
planning would likely be pre-
mature, and even counterpro-
ductive. Strategies for Q1
individuals may include “high
touch” interventions such as mo-
tivational interviewing and other
clinical services, perhaps requiring
multiple contacts. Conversely,

those in Q4 face more simple
changes and are already energized.
Those falling into Q4 may be
good candidates (at least initially)
for, and generally be more re-
sponsive to, environmental and
policy initiatives.On the individual
level, interventions for Q4 may
include e-health programs or
“nudging” strategies such as text
reminders or financial incentives.
The latter can be tricky, as there is
concern that financial incentives
could “contaminate” or cancel
out development of more
autonomous motives or inherent
enjoyment. Perhaps this is
less likely for those who
are otherwise adequately
motivated.4

For individuals falling into Q2
and Q3, the choice of initial
intervention may be more
nuanced and iterative. Our cur-
rent thinking is that motivation
trumps difficulty. That is, looking
at Q2, even for relatively simple
behaviors, if the person exhibits
resistance (e.g., a parent who
is strongly against vaccination),
we suggest that a motivational
intervention may be needed
to overcome the person’s
concerns. However, given the
relative simplicity of the
behavior change, intensity of
the intervention may still be less
than for Q1. It may be accom-
plished with e-health instead
of interpersonal approaches.
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Individuals can move across
the matrix. For example, once
Q1 individuals become ade-
quately motivated, they can
move up to Q3, where a more
action-oriented intervention
may be employed. Finally, we
should acknowledge that many
people trying to stop smoking,
lose weight, or become more
active often initiate the desired

change multiple times before
being successful. For some out-
comes, this may be a negative
predictor of success (e.g., for
weight loss).5 The number of
times someone has tried to
change may also guide which
intervention is done for that
particular change attempt.

Two additional factors
to consider when selecting

appropriate interventions are
perceived competence and self-
efficacy.6 Addressing compe-
tence and efficacy may be most
relevant for difficult changes.
Competence may be a critical
intervention target for complex
behaviors, such as quitting
smoking; however, it may be
less critical for more simple or
single-shot behaviors, such as

getting a screening test. Assessing
subjective perceptions of diffi-
culty and competence may
allow for even more precise
intervention matching. Consider
a former high-level athlete who
is currently sedentary and for
whom increasing physical activ-
ity might not be perceived as
particularly difficult. This person
may be best served by an in-
tervention that focuses more on
building meaning than compe-
tence.Conversely, someonewho
has never been able to exercise
regularly or finds exercise diffi-
cult (and who may even have
high-quality motivation) might
need an intervention that ad-
dresses competence building. An
additional consideration is access,
cost, and “opportunity” for the
target behavior change. These
factors would also need to be
considered when estimating how
complex or difficult a certain
behavior change might be.
Perceived competence and self-
efficacy could be diminished in
the face of financial constraints,
limited access, or a physical or
social environment that creates
substantial barriers for change.

LIMITATIONS AND
FUTURE DIRECTIONS

We have assumed that more
intensive, interpersonal methods
are needed to build motivation.
But it may turn out, for example,
that creative e-health interventions
can be effective in building mo-
tivation even for the resistant.
There are probably considerable
individual differences in the
difficulty dimension for specific
behavior changes. Measuring
subjective difficulty and per-
ceived competence may be
needed to allow for more
precise intervention matching.
Genetic variation, environmental
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FIGURE 1—The “Difficulty by Motivation” Matrix for (a) Behaviors and (b) Interventions
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factors, and epigenetic changes
may also contribute to these dif-
ferences, creatingother dimensions
to the matrix. We have also pre-
sented interventions as discrete, but
individuals can be exposed to
compound interventions, which
may include both an in-person
counseling component and an
e-health component or a program
that contains both a “why” and
a “how” component. Finally,
we have focused largely on
individual-level interventions,
knowing that policy and envi-
ronment can play an important
role, particularly for simpler
changes among motivated
individuals.

Our initial thinking draws
heavily from self-determination
theory. Incorporating constructs
from other models may be
helpful in improving the utility of
thematrix, andwewelcome such
additions. Also, to be optimally
efficient, our model requires that
a full array of interventions are
available for each of the quad-
rants; currently, this is far from
the case. Differential availability
could potentially exacerbate
health disparities, if certain types
of interventions are not available
for low-income or uninsured
populations. Despite these limi-
tations, we hope the matrix can
provide a useful framework to
husband our cherished public
health resources and con-
tribute to a public health of
consequence.
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