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Purpose: Medication nonadherence is prevalent in diabetic populations, with “forgetting”
a commonly cited reason. This issue of forgetfulness is due, in part, to a failure of
prospective memory (PM). Episodic future thinking (EFT) has been shown to improve PM
but has not been used to improve medication adherence.

Patients and Methods: The current study used a multiple baseline design (N = 4) to test
the effects of EFT on medication non-adherence for four patients with a diagnosis of type 2
diabetes or prediabetes, with comorbid high blood pressure or high cholesterol. Medication
adherence was objectively measured over 15 weeks using medication event monitoring
systems.

Results: Results of visual analysis showed medication adherence was reliably improved,
confirmed by mixed model analysis of variance (p < 0.001), with significant differences from
baseline to treatment (Tau <0.05) for 3 of 4 participants. Improvements in two measures of
PM (effect size (ES) = 0.73, 0.80) and delay discounting (ES = 1.20) were observed.
Conclusion: This study provides a feasible way to improve medication adherence in
patients with prediabetes or type 2 diabetes.

Keywords: episodic future thinking, prediabetes, prospective memory, medication

adherence

Introduction
Many people with prediabetes’ or type 2 diabetes® have concurrent hypertension or
dyslipidemia. However, many people are not adherent to their medications, and it is
estimated that as many as 50% of the patients fail to take their medications as
prescribed.® Patients who have difficulty adhering to their medication regimens fre-
quently experience poor health outcomes and struggle to manage their disease.*>
Nonadherence is extremely prevalent in diabetic and prediabetic populations, with
“forgetting” the most commonly cited reason for nonadherence.® Forgetfulness as
a reason for medication nonadherence is due in part to problems with prospective
memory (PM), or the ability to recall and engage in an action at an appropriate time in
the future. Previous studies have demonstrated the relationship between poor PM and
medication nonadherence.”* Laboratory research has shown that performance on a PM
task was correlated with medication adherence in diabetic participants.’ Improving PM
could be a means to enhance medication adherence within this population.

For people with prediabetes or type 2 diabetes and comorbid disease states such
as hypertension or dyslipidemia, taking medication is designed to prevent future

Received: 9 October 2021
Accepted: 15 December 2021
Published: 13 January 2022

Patient Preference and Adherence 2022:16 95-104 95
© 2012 Epstein et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY N

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0003-1167-8848
http://orcid.org/0000-0002-1048-7372
mailto:lhenet@buffalo.edu
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Epstein et al

Dove

morbidity. By definition, prevention of any disease state
requires engaging in behavior now for future benefits,
which requires prospective thinking. Rather than focusing
on immediate gratification and impulsive decision-making,
prevention is associated with a focus on future benefits.
One way to assess temporal decision-making is through
delay discounting tasks, which assess the degree to which
people prefer small immediate rewards over larger delayed
rewards.'”'" High degree of discounting the future is
related to poor medication adherence, poor diets and low
activity levels in people with prediabetes,'? as well as poor
adherence and diabetes self-care behaviors in those with
type 1 or type 2 diabetes.”>'*> Modifying the temporal
window of a person’s decision-making by reducing delay
discounting or discounting of the future may also be
important to improve medication adherence and health
behaviors in people with prediabetes or
diabetes.'> '

One approach to improving PM is implementation

type 2

intentions.®'” Implementation intentions involve creating
mental simulations of future events (such as medication
taking) that take into account when, where and how to
meet behavioral goals and associating these events with
cues associated with the action and context of the future

event using if-then statements.®!'”'®

Implementation
intentions have been shown to improve medication adher-
ence across a variety of medical conditions,® and one way
in which they may work is by improving prospective
memory.®

Another way to improve PM is Episodic Future
Thinking (EFT),"” ! an intervention designed to mentally
project oneself into vivid, highly contextual future
scenarios.”> > Prospective thinking can involve four dif-
ferent forms of future thinking, including simulation, pre-
diction, intention and planning.”> While these forms can
be conceptualized within EFT,* episodic future thinking
may be part of implementation intentions.”” EFT has also
been shown to reduce negative health behaviors, such as

2629 and PM in con-

smoking, drinking, and overeating,
trolled laboratory studies,'” ' but has not yet been tested
as a way to improve medication adherence in a clinical
sample of people with prediabetes or type 2 diabetes. EFT
also has the benefit of modifying a person’s temporal
window of decision-making by reducing delay discounting

in people with prediabetes,***

thus potentially targeting
two factors associated with poor medication adherence,
prospective memory® and delay discounting.'>'® While

no research was identified that assessed the effect of

implementation intentions on delay discounting in people
with poor medication adherence, research has shown that
when implementation intentions are used to reduce alcohol
consumption, they did not simultaneously improve delay
discounting.'®

The current study was an early phase translational
science study designed to evaluate EFT effects on medica-
tion adherence using a single-case experimental multiple
baseline design.’® Single-case experimental designs are
efficient methods for testing new interventions, and for
establishing a functional relationship between treatment
and outcome changes across multiple dependent
measures.’’ In addition to measuring medication adher-
ence, we also measured both PM as well as delay dis-
counting to assess whether EFT could modify both
potential mechanisms that may be related to poor medica-

tion adherence.

Methods

Participants
Potential participants were recruited using a local
Research Match database, as well as recruiting through
notices in our Clinical and Translational Research Center
and notices on social media sites for people with predia-
betes or type 2 diabetes who were interested in improving
their medication adherence. Inclusion criteria were
a diagnosis of type 2 diabetes or prediabetes, with high
blood pressure or high cholesterol, and currently pre-
scribed at least one medication for blood glucose regula-
tion, high blood pressure, or high cholesterol, and met
non-adherence criteria of less than 80% non-adherence
during comprehensive baseline assessment. Exclusion cri-
teria included unmanaged psychological disorders, neuro-
logical conditions, pregnancy, substance abuse issues,
intellectual impairments or learning disabilities, not having
access to the internet, and not experiencing a recent stress-
ful major life event, which could influence prospective
memory.

Multiple Baseline Design

Multiple baseline designs are part of a family of single-case
experimental designs. Multiple baseline designs collect
repeated measurements on a small number of participants,
and implement the treatment in a staggered fashion. If the
outcome variables change only after treatment is introduced,
and not during extended baseline, the change can be attrib-
uted to the introduction of treatment. The more replications
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of this effect, the stronger the case for the treatment to have
influenced the outcome. The goal in single-case experimental
designs in general, and multiple baseline designs in particu-
lar, is a functional analysis of the relationship between treat-
ment and outcome for the people that are studied.***'

The multiple baseline design used in this study
included two phases, a baseline phase and an EFT treat-
ment phase. An important aspect of of multiple baseline
designs is that the measures during each phase provide
a good estimate of that behavior under those conditions,
and as such the length of the phase depends on observation
of relative stability, or a change in the opposite direction
from treatment effects. During baseline, medication adher-
ence was objectively measured as a screen for identifying
people who were objectively nonadherent, with no indica-
tion that participants were improving as a function of
repeated measurement. Participants who were not found
to be nonadherent during baseline, or who improved as
a function of repeated measurement without treatment
were not included into treatment. After stable baselines
were established for all participants, treatment is then
introduced in a staggered fashion, with people randomized
to when treatment began.>? This randomization removes
any potential bias that may occur if people were asked
when they are ready to begin, or if treatment is started
based on how rapidly someone meets baseline criteria.
After treatment is introduced, it should be carried out
long enough to establish stability or clear trends in the
direction of change. The statistical analyses to be pre-
sented are designed to assess baseline trend, the stability
of baseline and EFT data, and phase changes from baseline
to EFT.

Single-case experimental designs are ideally suited for
early phase translational research to explore whether
a basic cognitive neuroscience method, in this case EFT,
can be translated into an effective intervention. If the
single-case design shows a functional relationship between
treatment and outcome, the next step would be a fully
powered, randomized controlled study designed to com-
pare the new treatment to established methods.

Measures

Medication Adherence

MEMS

Medication Event Monitoring Systems (MEMS) were used
to assess medication adherence. Data was downloaded
from the MEMS at the Assessment sessions, as well as
at the intervention sessions. The MEMS provide data on

how frequently the medication bottle was opened and the
times at which the medication bottle was opened. The
MEMS are considered the gold standard for measuring
medication adherence and has been shown to correlate

with pill count data.**33

Self-Reported Medication Adherence

To determine participants’ eligibility and which medica-
tions to study, self-reported medication adherence was
assessed at the Baseline/Screening session. Participants
were asked, “Over the past 30 days, what percentage of
the time did you take your (medication) as prescribed?”
This rating was used to determine which medications to
measure with the MEMS cap. Medications with the lowest
rating of adherence were measured.

Prospective Memory Tasks

Virtual Week

The Virtual Week board game is a reliable and valid
measure®® in non-clinical and clinical samples used to
assess PM.***7 This computerized task was completed
by participants at the screening/baseline session and
assessment sessions. Participants were presented with
a board game paradigm, in which they simulated going
through a “day” (represented by moving a token around
the board). They were also instructed to complete different
tasks throughout the day or when other events occurred
(eg, take your antibiotics when you eat breakfast; use your
asthma inhaler when the clock reads 11 am). Participants
completed three “days” of this task and, in total, were
asked to complete 30 tasks. In addition to being scored
on their ability to complete each task, participants were
also scored on completing time-based PM tasks and event-
based PM tasks. Data was also collected on whether parti-
cipants completed these tasks early or late. Correct in this
task is defined as after the dice roll that initiated the task
but before the next dice roll if the task is event based or
within ten seconds if the task is time based. Early is
defined as anything before the target time and anything
before the dice roll of that task. Late is defined as anything
after the next dice roll for that task or ten seconds after the
allotted time. Additionally, during the assessment sessions,
participants read through their EFT cues before beginning
each “day.” As this task was administered three times
throughout the study, different versions of the task were
presented to eliminate practice effects. Participants’ scores
are the percent of tasks correct out of 30 tasks. Higher
scores indicated better prospective memory.
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Event-Based PM Task

An event-based prospective memory task was also admi-
nistered. This task has acceptable reliability reliability”®
and extensive validation in relation to theoretically derived
predictions,” including relationships with medication
adherence.’**! In the version of the task we used, partici-
pants were asked to complete an extra task (clicking the
mouse an extra time when certain words appeared) while
simultaneously finding target words on a word list.** This
task was completed at the screening/baseline session, as
well as the assessment sessions. Participant scores were
from 0 to 8, 8 being the highest score attainable. Higher
scored were indicative of better prospective memory.

Delay Discounting Task

Adjusting Amount Delay Discounting Task

All participants completed an adjusting amount delay dis-
counting task at the baseline/screening session, and each
assessment session.'> During this task, participants chose
between receiving a larger amount of money at a future
time point (1 week, 1 month, 3 months, 6 months, 1 year)
or a smaller amount of money now (eg, “Would you rather
have $50 now or $100 in 1 week?). The amount of money
offered “now” adjusted based on participant’s initial
response. For each participant, indifference points, or the
amount of money offered now that was just as appealing to
them as $100 at a future time point, were established.
During the assessment sessions, participants read through
their EFT cues before completing the task.

Working Memory Task

Backward Corsi Tapping Task

The Backwards Corsi Tapping Task was used to assess
short-term visuospatial working memory at the screening/

baseline session*>**

as diabetes can impair working
memory,** which we have shown is related to EFT.***
The Corsi Block Tapping Task has acceptable reliability
and validity in older adults.*® This computerized task
involved participants viewing a series of squares on
a computer screen. The squares on the screen lit up one
at a time, and participants were asked to copy the pattern
that the squares lit up in the reverse order by clicking the
squares with their mouse. This task began with the two
squares lighting up per trial and progressively got longer
as participants completed each trial. There were two trials
per trial length. Following participants getting two trials of
the same length wrong, the task terminated.

Procedures

Participants were randomized into one of three staggered
baselines, 6, 8, or 10 weeks. Intervention for all partici-
pants continued up to week 15. The study began before the
COVID-19 pandemic, and one participant had an in-
person screening appointment, but all other appointments
including case management were done via the video con-
ferencing software Zoom (Zoom Video Communications,
Inc., 2016). The study was approved by the IRB at the
University at Buffalo, and guidelines outlined in the
Declaration of Helsinki were followed. The trial was
registered at NCT04157673. The study ran from
February 2020 to October 2020. All participants provided
informed consent. Deidentified medication, memory and
delay discounting data will be available from Dr Epstein
(Ihenet@buffalo.edu) upon request for at least 5 years after
study publication.

Screening and Baseline

Initially, eligible participants were invited to complete
a screening/baseline session. At this session, participants
were shown a brief orientation, detailing the responsibil-
ities of eligible participants, and they answered questions
regarding demographics, alcohol and drug use, and their
medication adherence. Additionally, participants com-

memory 63740

pleted  prospective and  delay
discounting'? tasks.

Eligible participants were mailed up to 3 medication
event monitoring systems (MEMS, AARDEX, Zurich,
Switzerland) caps, depending on how many medications
they were prescribed for blood glucose regulation, hyper-
tension, and hyperlipidemia. Upon receiving the MEMS
caps, the baseline phase of the study began. The baseline
phase was conducted for at least 6 weeks for all partici-
pants to determine participants’ medication adherence and
to allow for any effects of using the MEMS cap on
adherence to wear off, which has been shown to last for
40 days.*” Any participant who improved adherence just
due to monitoring would not be eligible for the study.
Eligibility criteria were set at less than 80% adherence

. . 48,4
over the baseline period.>>***4°

Intervention

After the 6-week baseline, research staff completed
a contact-free MEMS reading session, in which data
from the MEMS caps were obtained. Participants whose

medication adherence was below 80% per week were
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randomized into a 6-week baseline group, an 8-week base-
line group, or a 10-week baseline group.

The EFT intervention was adapted from our EFT inter-
vention designed to reduce delay discounting in people
with prediabetes®® to focus on improving prospective
memory.'?~%>*>! The intervention had participants first
create their EFT cues. Cue creation involved participants
creating scenarios in which they successfully took their
medications at future time points. Participants were
instructed to write their cues in the present tense, include
specific details, such as who they are with, where they are,
and how they are feeling, and focus on the positive aspects
of the event. Participants created five cues in this manner
and were instructed to create cues for typical weekdays,
typical weekends, and unusual days (eg, when they are
traveling). The cues were made bi-weekly; participants
engaged with their EFT cues daily using a smartphone
app>~ that presented cues at set intervals, and cues could
also be retrieved at the participant’s discretion.

EFT Cue Examples

1). “In about 1 week, I am taking a dance lesson. I am
enjoying the dance, and I remember to take my medication.
I am in the dance lesson with my teacher and other friends
and enjoying the learning, and during a break, I take my
medication.” 2). “In about 1 week, I am sitting in my room
taking my medication. I am getting ready for work and sit on
my bed to take my medication. I have a glass of water on the
nightstand ready to use. I am alone as my husband has left for
work. Next, I test my sugar level, get dressed, and leave for
work. I am taking my medications to stay in good health.”

Participants met weekly with case managers to inte-
grate EFT into their routine to improve medication adher-
ence. Participants were instructed to use their cues right
before taking their medications for every medication
dosage. Case managers would review the participants’
medication adherence and cue usage to discuss with chal-
lenges in taking their medication and revise cues with
further details to strengthen EFT. Participants also prac-
ticed and discussed how to use their cues effectively in
these sessions. These sessions were recorded and were
reviewed for fidelity to the protocol.

Assessment Sessions

Assessments including Backward Corsi, delay discount-
ing, and prospective memory tasks were completed at
baseline, and delay discounting and prospective memory
tasks were also completed when the intervention was

introduced (either at week 7, week 9, or week 11) and
after the intervention was complete (week 15).

Analytic Plan

Changes in medication adherence were first analyzed
across the four subjects using visual inspection of the
multiple baseline graph to assess whether baseline was
stable and not improving before intervention and whether
improvements in medication adherence appeared to be
related to the introduction of EFT.
Statistical analysis to support visual inspection of each

sequentially

case included analysis of baseline trend, the stability of
baseline and EFT data, phase changes from baseline to
EFT, percent non-overlapping data from baseline to EFT,
and immediacy of change from baseline to EFT.*°
Changes across the three different baseline lengths across
the four subjects were accomplished using a mixed model
that included fixed effects of level and trend for phase
A and B, and random effects level and trend in phase A.>?
The p values for the multiple baseline should be inter-
preted as evidence for the reliable relationship between
treatment and outcome for the participants that were stu-
died, not that the results would generalize beyond the
current sample. While the sample size is too small to
analyze traditional pre-post changes, effect sizes were
calculated for changes from baseline to the end of the
study for delay discounting, virtual week, and event-
based prospective memory tasks were calculated based
on change/SD of change.

Results

Seven participants were recruited, six with a diagnosis of
type 2 diabetes, and one with a prediabetes diagnosis. Four
participants met the non-adherence criteria during base-
line, were entered into the study, and randomized to one of
three staggered baselines in the multiple baseline design.
The participants included two females, one male and one
individual identified as non-binary. Two of the participants
were white, one Asian female and one American Indian or
Alaskan Native. Each participant had a diagnosis of type 2
diabetes, with ages ranging from 43 to 52 years of age, and
BMI ranging from 27.2 to 37.2 kg/m?. The number of
medications prescribed ranged from 1 to 5. During base-
line, MEMs caps were provided for multiple medications,
with the medication associated with lowest adherence rates
determined as the targeted medication. All participants had
backward Corsi scores, a measure of short-term visuospa-

tial memory, within the normal range (mean = 1 SD).****
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All participants who began the study completed the
study, with 100% attendance at scheduled sessions. The
objectively measured MEMs based adherence is presented
in Figure 1, with 80% adherence indicated by a dotted line.
Visual inspection of this data shows no upward trends for
any participants during baseline and relative improvements
for all participants after introducing EFT. Analysis of data
for each participant, summarized in Table 1, showed sig-
nificant improvement for three of the four participants, but
not for participant 411. This may be because while parti-
cipant 411 had overall baseline adherence results in less
than 80%, they were at 100% adherence in week 2, and
EFT restored them to levels achieved during baseline. The
other significant effect was a significant decelerating trend
during baseline for participant 403. Pre to post effect sizes
for delay discounting (0.355 £+ 0.295 = ES of 1.20), virtual
week (0.083 = 0.104 = ES of 0.80) and prospective mem-
ory task (2.75 £ 3.78 = ES of 0.73) were all in the large
effect size range,>* suggesting that EFT training was asso-
ciated with an improvement in prospective memory and
delay discounting. The sample size was too small for
traditional statistical testing or correlating changes in
these variables with a change in medication adherence.

Consistent with the inspection and analysis of changes
for each participant, mixed model analysis showed
a significant overall treatment effect, + = 4.01, p =
0.0002, autocorrelation = —0.095, with a between-case
standardized mean difference (BC-SMD) of 1.62.

Discussion

These results show a functional relationship between the
introduction of EFT and changes in medication adherence
for the participants studied with type 2 diabetes who are
taking medication to improve glucose homeostasis, blood
pressure, or lipid profiles. In addition to changes in med-
ication adherence, changes in two different measures of
prospective memory that may mediate the effects of EFT
on medication adherence improved were observed for the
participants studied. People who are not adherent to med-
ication often report that they forgot to take their
medication,’ and while they may prompt themselves at
one time of the day to take their medication, they can
easily forget when the time comes to take their medication.
Interestingly, participants were not chosen because they
uniquely reported forgetting, suggesting generalizability
of effects to a broader range of patients. In addition, EFT
was associated with a reduction in delay discounting,
which is independently related to poor medication

adherence in people with prediabetes and diabetes.'* '

Less discounting of the future and a more prospective
mindset may lead people to engage in current behaviors,
such as medication taking, for their future benefits.

Previous research has shown EFT can improve pro-
spective memory using the virtual week task.'® Still, to
our knowledge, this is the first time that EFT has been
used to improve medication adherence using objectively
measured medication adherence. It is possible that for
some diseases which can impair working memory, which
would include diabetes** and hypertension,> EFT may
have different effects, as working memory is related to
episodic future thinking.?®*> Interestingly, Participant 410
had the lowest Corsi block tapping score of 18, and this
person had the lowest baseline medication adherence.

A considerable body of research shows that EFT modi-
fies delay discounting.?**>*°° Delay discounting repre-
sents a tendency to focus on immediate gratification and
discount future events,”? and delay discounting is related
to medication adherence in people with prediabetes'? or
type 2 diabetes.'> This is generally conceptualized as
a failure to engage in positive long-term benefits, but
perhaps few immediate benefits. High delay discounting
is related to the inability to engage in a wide variety of
preventive health behaviors, such as flossing,”’ preventive

12,57 or wear-

health checkups,’®° being physically active,
ing seatbelts,” in addition to not taking medication to
prevent worsening of prediabetes or type 2 diabetes
prediabetes.'>'? Possibly, the effect of EFT on delay dis-
counting may be part of the mechanism for positive
changes in adherence observed in participants in this
study, in addition to changes in prospective memory.
This study used a multiple baseline, single-case experi-
mental design to test the effects of EFT on four patients
with type 2 diabetes who were nonadherent to their med-
ication. This represents an economical and powerful
approach to early phase translational research that suggests
that
a function of the EFT intervention. Single-case experimen-

improvements in medication adherence were
tal designs provide a strong test of the functional relation-
ship between treatments and outcomes, and are a first step
towards development of interventions for medication
adherence. The next step would be to conduct a fully
powered randomized controlled study to compare the
effects of EFT with other interventions, which could
include implementation intentions. This study would also
measure potential mediators of treatment effects, which
could include both prospective memory and delay
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Figure | Changes in medication adherence for non-adherent participants during baseline and EFT conditions across three staggered baselines. After meeting non-adherence
criteria, participants were randomized to different length baselines. The dotted line indicates 80% adherence, which was the treatment goal. Significant differences (p<0.05)
between baseline and EFT influenced adherence were observed for patients 407, 403 and 410.

Patient Preference and Adherence 2022:16 hetps: 101

Dove:


https://www.dovepress.com
https://www.dovepress.com

Epstein et al

Dove

Table | Analyses Describing Changes for Individual Participants from Baseline to EFT

ID Trend A Stability BL vs EFT Immediacy
Tau P A B Tau P PND Tau P
IR407 —0.149 0.84 50 77.8 0.736 0.002 100 0.832 0.072
IR411 -0.215 0.697 66.7 333 0.337 0.195 0 0.402 0.48
IR403 —0.58 0.04 70 100 0.697 0.003 100 0.905 0.059
IR410 —0.386 0.248 62.5 333 0.545 0.031 66.7 0.802 0.077

Abbreviations: EFT, episodic future thinking; BL, baseline; PND, percent non-overlapping data.

discounting. This study would also measure changes in the
physiological outcomes for the medication taken, which in
this case would be improvements in blood pressure and
lipids. This would allow generalization of the treatment to
people with diabetes and medication nonadherence who
met study entrance criteria. If successful, these methods
may be generalizable to a wide variety of diseases where
people take the medication in pill or tablet form that can
be measured using an objective measure of adherence.

Study Limitations

While the results suggest EFT can be an easy to imple-
ment, scalable intervention for people with prediabetes or
type 2 diabetes who are non-adherent to their medication,
the study has several limitations. First, while results
showed that all participants exceeded 80% adherence at
least for 1 week during treatment, results did not always
indicate that EFT enhanced sustained adherence beyond
the 80% target used to establish non-adherence. Thus,
some participants may still have been rated as relatively
non-adherent, even though their adherence improved.
80%
greater adherence may involve further

while adherence is common in

48,49

Second,
diabetes,
improvements in disease management, and based on the
relationship between medication use and physiological
changes, higher adherence may be indicated to achieve
optimal control of risk factors. Third, given that this
study was implemented over 15 weeks, the durability of
the EFT effects over more extended periods remains
unclear. Fourth, the repeated measures required for
a single subject design raises the concern about improve-
ment due to practical effects, rather than a specific effect
of EFT. This concern is less for the Virtual Week task, as
there are multiple versions of the task, so the person does
not repeat the same task. Likewise, in previous studies
with persons with prediabetes, we have not shown signifi-
cant improvement for control groups who do not receive
EFT,**?>° making this less of a concern in this study.

While no decrement in EFT influenced medication-taking
over time was observed, assessing longer-term changes
when participants are not in weekly contact with a case
manager would be worthwhile. Fifth, replicating these
results in a larger number of participants is necessary to
increase confidence in the findings and begin to generalize
these results to other people who are not adherent to their
medication intake who have type 2 diabetes. Sixth, numer-
ous aspects of the treatment protocol besides or in addition
to EFT may have influenced medication adherence. This
may be a particular issue since case management itself,
without EFT, may result in an improvement in medication
taking. Given that corresponding changes in prospective
memory and delay discounting were also observed, these
effects are unlikely to be attributed to attentional effects of
case management. In the future, utilizing attentional con-
trol during the baseline phase may be useful. Indeed, if this
research moves to the next step of a randomized, con-
trolled study, an attention placebo group would be neces-
Finally, the
participants were not chosen because they uniquely

sary to control for case management.

reported forgetting to take their medication, which may
suggest generalizability of effects to a broader range of
patients. Future research could focus on people who report
forgetting to take their medication to better understand
boundary conditions for this intervention.

Conclusion

This early phase translational study provides experimental
evidence that EFT modified medication adherence for the
participants studied with type 2 diabetes. In addition, the
study provides suggestive evidence that these effects may
be mediated by improvements in prospective memory and
delay discounting. Randomized, controlled studies are
needed to control for attention effects in case management,
and to compare with established treatments for medication
adherence on medication adherence and disease-specific
outcomes, as well as potential mechanisms for change.
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