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Preface

As part of its mission to change how health is prescribed and help people get better, Fullscript
developed this report as an extension of its report on Treatment Adherence in Integrative Medicine.

In that report, the authors identified behavioral factors and interventions as key contributors to
treatment adherence. Thus, the Behavioral Change (BC) Project was initiated to delve further
into these factors to better support practitioners and their patients in changing and maintaining
healthy behaviors.

Similar to Fullscript's treatment adherence report, this BC white paper is composed of a literature
review and a patient survey and focuses on the context of integrative medicine. It provides

an account of the methodology, as well as findings of the literature review and patient survey
conducted by Fullscript’s Integrative Medical Advisory team (IMAT) and Insights team.

A note on medical care terminology

For clarity, it is worth defining the terms “conventional medicine” and “integrative medicine” as
found throughout this white paper. Several different variations of these terms are used within the
literature and medicine; they are continuously evolving and may be used differently depending on
the context. Typically, conventional medical care refers to mainstream approaches to healthcare
commonly used in North American or Western settings. This may also be described as “allopathic
care” and often centers on organ-, symptom-, or disease-focused solutions using evidence-based
interventions such as pharmaceutical medications and surgery.


https://fullscript.com/treatment-adherence

The term “integrative medicine” is used to
describe an approach where conventional
and non-conventional (e.g., complementary,
alternative, naturopathic, or functional)
interventions are used togetherin a
harmonized way. Examples of complementary
interventions may include, but are certainly
not limited to, nutritional (dietary) therapies,
dietary supplements, psychological or mind-
body therapies (e.g., stress management,
mindfulness, cognitive behavioral therapy
(CBT)), and physical therapies (e.g.,
acupuncture, manual therapy). (NCCIH 2021)
Typically, integrative medicine emphasizes
multimodal interventions, where two or
more interventions are used, which may or
may not include a conventional intervention.
The focus is on whole-person care—
individualized care that considers all states
of health on a physical, mental, emotional,
social, and environmental level. (NCCIH

2021) An integrative treatment plan often

includes a combination of nutritional, lifestyle,
supplement, and physical activity components.

In this report, we use the terms “conventional”
and “integrative” to broadly categorize the
evidence according to the medical approach
or philosophy. We recognize that there

may be overlap between the fields or that
interpretation of these terms may vary.

It is also worth noting that most BC research
tends to focus on conventional audiences.

As such, many of the recommendations

and conclusions drawn in this white paper
may vary slightly from their original context.
However, as integrative medicine regularly
incorporates aspects of conventional care,
we believe that many of the learnings derived
from conventional research can, for the most
part, still apply in integrative care.
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Executive summary

Purpose

The goal of this white paper is to support integrative practitioners in making treatment

recommendations by advancing the scientific understanding of BC. BC is the process of adopting

and adhering to a behavior long term (minimum six months), ideally with the gradual withdrawal

of practitioner involvement.

This report summarizes current topics in BC literature and adds primary research to the field

through a survey conducted with patients working with integrative medicine practitioners.

Key findings

1.

There are clear benefits to adopting multiple health behaviors, but long-term adherence
to these behaviors remains a challenge. Integrative medicine, is well poised to address
these challenges through regular engagement, by increasing motivation, and by
incorporating lifestyle-based support.

Lifestyle-based behaviors and treatments (e.g., diet, exercise, mindfulness/sleep,
etc.) are harder to follow than other behaviors. Barriers influence BC success to
different degrees and vary across practitioner types, pointing to the value of
cross-modality collaboration.

The most common barriers to adherence and BC for patients working with integrative
practitioners are cost, time, and motivation. Practitioners may use tools such as
motivational interviewing or other measurement tools such as the URICA to determine
which barriers are most impactful to a patient or the areas where they may need extra
support (e.g., readiness to change, feeling empowered, etc.).

The most important strategies to facilitate BC for patients working with integrative
practitioners are education and treatment plan simplification; receiving practitioner
monitoring and feedback; and setting up goals, plans, and commitments. However,
some strategies may be more effective for specific behaviors.

Patients working with integrative practitioners tend to indicate their willingness to use
technology to support their BC journeys. The use of evidence-based technologies may
be a cost-effective means for practitioners to deliver successful BC support.



Introduction

In 2021, we published a comprehensive
report on Treatment Adherence in Integrative
Medicine, which highlighted that only 50%

of individuals remain adherent to treatment

recommendations beyond six months. (Bulgj
2016)(Kleinsinger 2018)(Sabate 2003)
Despite the implementation of adherence
interventions, treatment adherence tends

to gradually decline, (Demonceau 2013)
(Wiecek 2019) suggesting that certain factors
may limit adherence over long periods of time
and especially in cases of chronic disease.

When prolonged, lifestyle and behavior factors
with negative health implications include
tobacco use, lack of sleep, poor diet, physical
inactivity, excessive body weight, and alcohol
overconsumption. These all contribute to
increasing chronic disease rates (CDC 2021)
(Liu 2016) and may lead to 40 to 50% of
deaths in the United States. (McGinnis 1993)
(Mokdad 2004)

Given that 18% of Americans are smokers, 36%
get less than seven hours of sleep, 37% report
moderate to severe alcohol consumption, 50%
do not meet the recommended physical activity
guidelines, and 77% do not have a healthy body
mass index (BMI), (Liu 2016) the modification

of lifestyle behaviors may be one of the most
important strategies for preventing poor health
outcomes associated with chronic disease.

Fortunately, evidence shows the benefit

of adopting healthy behaviors in reducing
high mortality rates. As shown in Figure 1,
maintaining even just one healthy behavior
can reduce relative risk of all-cause mortality
by up to 28%; adopting four behaviors can
reduce this to as much as 66%. (Loef 2012)

Figure 1. The relative risk of all-cause mortality when adopting healthy behaviors (Loef 2012)
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Moreover, the adoption of five low-risk health
behaviors (i.e., never smoking, maintaining

a BMIof 185 to 24.9 kg/m2, engaging in at least
30 minutes per day of moderate to vigorous
physical activity, consuming a moderate alcohol
intake, and having a high diet-quality score) has
been associated with an average increase in life
expectancy of 14 years in American women
and 12.2 years in American men after the
age of 50. (Li 2018) Similar improvements
(7.4 to 15.7 years) were reported in European
countries. (O'Doherty 2016)

Adopting and maintaining healthy behaviors
can also benefit individuals living with a
chronic disease. For example, engaging in
one or more healthy behaviors reduced the
risk of mortality from cancer (13 to 55%),
cardiovascular disease (CVD) (7 to 60%), and
type Il diabetes (18 to 74%). (Li 2020)

The key takeaway is that greater adherence to
healthy behaviors generally improves health
outcomes in the general population and in
patients already living with a chronic disease.

Unfortunately, only just over half of the
American population report engaging in
three or more healthy behaviors, whereas
only 20% of American adults engage in four
or more. (Hecht 2020) In comparison, 24%

of Americans reported using three or more
prescription medications over the previous

30 days and 13% used five or more from 2015
t0 2018. (CDC 2021) The adoption of these
behaviors has not improved over recent years
(as shown in Figure 2). (Hecht 2020)

Figure 2. Percentage of Americans engaging in health behaviors in 2005 and 2015 (Hecht 2020)
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For practitioners, a salient goal in providing high-quality care may be to help patients adopt and
maintain healthy behaviors, especially because patients tend to indicate that they would like to
receive support in this area. Figure 3 highlights some key statistics on patient preferences for
BC support and the challenges often faced in conventional medicine.

Figure 3. Needs for and challenges of behavioral change support

Patients
82-89% of patients believe that BC advice would have been (very) appropriate
78-87% of patients believe that a BC intervention would have been (very) helpful

55% of patients do not recall discussing health
behaviors with their practitioner

42-52% of patients would like smoking cessation support

50% of patients living with hypertension did not receive
advice on hypertensive diets

41% of patients would like weight management
(] support

32-38% of patients would like healthy eating support
25_33% of patients would like alcohol
consumption support

of patients would like physical
23-24% activity support

(Jerden 2018) (Keyworth 2021)

Practitioners
50% 34% 20%
cases in which practitioners cases in which a BC time dedicated to
feel competence to deliver intervention was actually supporting patients in
a BC intervention delivered BC per week

testing of lifestyle knowledge than pharmacology in the
United States Medical Licensing Examination®

10x lower
(Keyworth 2018)(Krachler 2021)

Median time delay for lifestyle counseling in primary care

4.2 4.8 7.5 10.9

years years years years
before smokers were before patients living with before patients living with before patients were advised
provided cessation advice obesity were advised on diabetes were advised on about physical activity
weight control diabetic diets

(Zoltick 2021)
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Why integrative medicine supports
behavioral change

As integrative medicine (see page 3 for a full description) has a foundation in lifestyle medicine
(in contrast to conventional medicine), it has been proposed that incorporating integrative
approaches into conventional care may be beneficial for BC. (Wolever 2017) Approximately 45% of
respondents to a survey including 10,201 individuals indicated that engaging with complementary
and alternative medicine (CAM) modalities motivated them to start at least one new healthy
behavior. (Bishop 2019) Specifically, they reported greater inspiration for exercise (35%), healthier
food choices (319%), organic food consumption (17%), smoking reduction or cessation (17%), and
reduction or elimination of alcohol intake (9%). Figure 4 provides the breakdown of motivation for
new health behaviors based on engagement with select CAM modalities.

Figure 4. Percentage of respondents motivated for healthy behavioral change when
using various CAM therapies (Bishop 2019)
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Using supplements motivated 16% of adults to exercise more frequently, 22% to eat
healthier, 4.6% to reduce alcohol intake, and 5.6% to reduce smoking. (Stussman 2015)



Engagement with CAMs can also lead to a Respondents of the 2007 National Health

greater number of touchpoints with patients Interview Survey (NHIS) reported visiting

per year than with primary care. (Hawk 2012) CAM practitioners (e.g., chiropractors,

In our report on Treatment Adherence in osteopathic physicians, massage therapists,
Integrative Medicine, 93.5% of practitioners acupuncturists, or naturopathic doctors) two
described that booking follow-up appointments  to five times per year, (Hawk 2012) whereas
was a key strategy to facilitate adherence other data shows that Americans visit their
(i.e., through more regular touchpoints). primary care physician an average of 1.5 times

per year. (Petterson 2012)(Rui 2016)

Integrative medicine can support patients in their BC journeys by focusing on regular
engagement, increasing motivation, and offering lifestyle-based support.
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How this white paper contributes to supporting

behavioral change

Regardless of the healthcare approach or philosophy, supporting BC is challenging. A 2020
umbrella review highlighted factors (Figure 5) that contribute to a practitioner’s ability to provide

BC support.

Figure 5. Factors contributing to a practitioner’s ability to provide BC support (Keyworth 2020)
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Based on these key factors, a goal of this white paper is to improve practitioner knowledge, skills,
and confidence in providing BC support within an integrative healthcare setting. From the lens of
integrative medicine, it will provide educational information on select BC topics including patient
insights on adherence and BC, measures of change, barriers and strategies that influence change,
and how technology can play a beneficial role in supporting BC.

12




13

Methodology

This project was composed of two
complementary components: a literature
review and a patient survey.

Literature review

An initial scoping review was conducted to
gain a basic understanding of the existing BC
literature, how it is being discussed, current
limitations, and future directions based on
systematic reviews, narrative reviews, and
other key studies.

Example scoping review of
PubMed search results include:

e Behavior change: 703,499
(6,269 systematic reviews (SR) /
meta-analyses (MA))

e Health AND behavior change:
214,836 (4,838 SR/MA)

e Behavior change AND (“functional
med*” OR “integrative med*”):
652 (13 SR/MA)

Key publications were reviewed and themes
were identified, which helped in the creation
of a rough outline of topics to explore. More
specific searches were then conducted using
relevant keywords based on our proposed
outline (e.g., readiness to change, CAM,
technology, etc.). Findings were drafted into
a comprehensive literature review (written
separately) and were used in developing the
questions for the survey.

Patient survey

The purpose of this survey was to assess the
specific BC barriers, needs, and preferences
of our patient users. Some of the key research
questions included:

1. Are certain patient characteristics,
such as sociodemographics, type of
practitioner seen, or self-rated health
status, associated with self-perceived
adherence or BC?

2. Are patients ready to change behaviors
and is this related to their self-perceived
adherence?

3. Does a patient’s readiness to change
or adherence to a treatment plan vary
based on treatment plan components
(e.g., supplements, nutrition, physical
activity, etc.)?

4. What are the behavioral barriers or
factors impacting BC, and what strategies
do patients find helpful for optimizing BC?

5. Are there specific strategies or
interventions (e.g., tools, apps, devices)
that practitioners might be able to provide
to patients to support BC?



To acquire a representative sample, 70%

of invitation emails were sent to patients
seeing naturopathic doctors (NDs), medical
doctors (MDs), doctors of osteopathy (DOs),
chiropractors (DCs), and nurse practitioners
(NPs). The remaining 30% of invitations were
sent to patients of other practitioner modalities.
Patients were not required to have placed an
order through Fullscript to have been eligible,
but were required to have received a treatment
planin the last 12 months.

Consent was implied through voluntary
participation in the survey. The incentive
for participating was being entered in a

sweepstakes draw for a USD $200 gift card

to Amazon.com (first place) or five free priority
shipping credits to Fullscript (second and third
place winners).

Data was collected and analyzed using

the SurveyMonkey software. All responses
were anonymous and no personal or health-
related data was collected. Using Google
Sheets, several secondary stratification
analyses were conducted to determine
whether there were any associated links
between sociodemographic-, treatment plan-,
practitioner-, or health status/belief-related
factors and how patients answered adherence
and BC questions.
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Findi
Before providing the findings of the literature review and survey, it is worthwhile to describe the

patients that responded to the survey to contextualize the findings of this white paper.

In general, respondent characteristics were similar to previously reported data, allowing the
authors of this white paper to be fairly confident that the conclusions drawn from the results may
be applicable to other patients.

Patient information

A total of 605 patients completed the survey, but the number of answers for each question varied
as all responses were optional. The demographic details are provided in Table 1.

Table 1. Demographic information (Q1-9)

Demographic Answers

Male 12.23%
Female 87.27%
Sex (n = 605)
Other 0.17%
Prefer not to say 0.33%
Age, years (n = 600) Mean 50.23 (19-89)
< $49,999 15.8%
$50,000-74,999 17.8%
$75,000-100,000 17.3%
Average annual household income, $USD (n = 601) $100,000-124,999 10.65%
$125,000-199,999 12.98%
> $200,000 8.65%
Prefer not to say 16.81%



Table 1. Demographic information (Q1-9) cont.

Demographic Answers

Some high school 1.00%
High school 13.14%
Trade school 8.65%
Highest level of completed education (n = 601) Bachelor’s degree 44.93%
Master’s degree 22.63%
Ph.D. or higher 3.66%
Prefer not to say 5.99%
English 93.54%
Spanish 2.65%
First language (n = 604)
French 0.17%
Other (please specify) 3.64%
Yes 7.46%
No 87.89%
Self-identified disability (n = 603)
Prefer not to say 2.16%
| am unsure at this time 2.49%
Sensory (seeing, hearing, etc.) 1.38%

Physical (mobility, flexibility, dexterity, pain, etc.) 4.33%

Cognitive (learning, developmental, memory, etc.) 1.18%

Nature of the disability (n = 508) Mental health-related 3.35%

Other (please specify if desired) 2.95%

| do not self-identify as a person with a disability 83.27%

Prefer not to say 3.54%

16
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Table 1. Demographic information (Q1-9) cont.

Demographic Answers

Black (Caribbean, African, Black Canadian/

. 3.49%
American, etc.)
East, West, South Asian 2.43%
Indigenous (Aboriginal, First Nations, Inuit,
Metis, Native American, Alaska Native, 1.5%
Multiple Indigenous Identities, etc.)
Ethnicity (n = 598)
Latin American (Peruvian, Brazilian,
. . . . . 6.82%
Argentinian, Hispanic, Latino, Mexican, etc.)
White (European descent) 75.54%
Prefer not to say 5.66%
Other 751%
Poor 1.32%
Fair 19.21%
Self-perceived health status (n = 604)
Good 62.91%
Excellent 16.53%

The majority of respondents were female
(87%), completed a bachelor's degree or higher
(71%), spoke English as their first language
(94%), did not indicate that they were/are

living with a disability (88%), and were of
White ethnicity (76%). The mean and median
ages were 50. Most respondents reported an
average household income of USD $50,000 to
USD $100,000 (35%) and indicated that their
health was either good or excellent (80%).

These responses were similar to results
of previous Fullscript patient surveys. In the
last survey, (Internal Data 2021) 90% of

the respondents were female, the average age
was 53, 80% were White, and they typically
fell within the USD $50,000 to USD $100,000
household income range.

These data were also relatively consistent
with previously reported characteristics of
CAM users in the United States, who tend

to be female, be middle-aged, be of White
ethnicity, and have completed a higher level
of education. (Alwhaibi 2019)(Alwhaibi 2016)
(Bishop 2010)(Chamberlin 2014)(Clarke 2015)
(Laiyemo 2015)(Steel 2020)(Zhang 2017)



Practitioner and treatment plan information

Figures 6 and 7, respectively, provide a breakdown of the types of practitioners that respondents

(n =567) engage with through Fullscript and the types of recommendations provided (n = 577).

Figure 6. Practitioner types seen through Fullscript (Q10)
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Chiropractor
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Around 25% of patients indicated their practitioners were naturopathic doctors, 21% were medical

doctors, 13% were certified nutritionists, 7% were nurse practitioners, and 5% were chiropractors.

These results were similar to Fullscript’s last patient survey. The majority of patients were engaged

with their current practitioner for more than 12 months (47%); this was even higher in the previous

survey (59%). (Internal Data 2021) Most patients (77.7%) reported seeing their practitioner to either

help manage a chronic condition or for general wellness and health promotion.

47% of patients have been working with their practitioner

18

for more than 12 months.
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Figure 7. Frequency of aspects included in current or past treatment plans (Q13)

Supplements

Diet and nutrition

Lab testing
Exercise

Sleep

Stress reduction 32.64%
Pharmaceuticals

Massage therapies 10.30%

Psychotherapy 8.90%

Upon further analysis, approximately 75%

of respondents indicated that they had

been recommended at least three different
components as part of their treatment

plan. Most often, these components were
supplements (94%), diet and nutrition (73%),
and lab testing recommendations (56%).
Interestingly, 43% of practitioners recommend
at least five different components, but this
decreases to only 29% of practitioners
recommending six or more. The number of
components is in line with previous Fullscript
survey data (Internal Data 2021) and other
studies in which an average of three to four
components were typically part of integrative
recommendations. (Maiers 2010)(Steel 2020)
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Among patients using dietary supplements,
most used three to five (39%) or five to ten
types (43%). Most patients also reported taking
supplements for more than 12 months (63%).
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Treatment plans typically had at least three different components, most commonly
including dietary supplements, nutritional modification, and lab testing.

Unsurprisingly, our results showed that the type of treatment recommendation provided
differed by practitioner type. This might be related to practitioner attitudes, beliefs, personal use,
knowledge, prescription legalities, scope of practice, and more. (Sewitch 2008) Table 2 provides
an overview of some trends.

Table 2. Distribution of treatment components recommended by practitioners

Nﬁi:ittiiﬁt;:?st Chicpioctoy fiscitlccach Acti:l?:ts::iist Risdicalpecty Nutl::::‘t’:: e Pra,\:‘:‘tji:is:ner R;igeitsitt:zd

7% 13% 6% 88% 6% 13% 2% 0%
Counseling 9% 0% 6% 6% 11% 10% 7% 12%
Diet/nutrition 89% 63% 75% 63% 68% 74% 69% 88%
Exercise 46% 43% 56% 38% 39% 46% 31% 41%

49% 23% 50% 31% 65% 63% 74% 53%
Manual therapies 12% 37% 19% 19% 11% 18% 5% 0%
Mindfulness 41% 17% 81% 38% 43% 46% 29% 29%
Pharmaceuticals 11% 0% 0% 0% 67% 26% 57% 12%
Sleep 43% 23% 56% 38% 40% 46% 45% 47%
Supplements 96% 90% 88% 88% 90% 96% 95% 88%

Naturopathic Doctors (n = 142); Medical Doctors (n = 120); Nutritionists (n = 73); Nurse Practitioners (n = 42);
Chiropractors (n = 30); Registered Dietitians (n = 17); Health Coaches (n = 16); Licensed Acupuncturists (n = 16)

The likelihood of recommending certain treatment types varies by practitioner modality.



Overall, only 7% of patients indicated that there was “little to no change required” when asked
about their belief in how much BC they would need to undertake to improve their health. In
contrast, 49% of patients believed that they would need at least “some change” and 44% believed
that “a great deal of change would be required.”

93% of patients believed that at least some change was needed to improve their health.

Defining behavioral change

An individual's “behavior” may be defined as of the individual without further practitioner
an action that can be (in)directly observed as support. (Ory 2010)

a consequence of an internal or external

cause. (Davis 2015) Behavioral change is The concept of time is thus a key element

defined as the (in)voluntary modification of of BC. Overtime, behaviors shift positively

this (health) behavior that ultimately alters or negatively. The Transtheoretical Model of

, . . . Change (Prochaska 1997) has become one of
a person’s actions. (American Psychological

Association Dictionary of Psychology 2021) the most well-referenced models to describe
this process. It has been applied across many
health behaviors (Raihan 2021) and is central

to how BC is defined in this white paper.

(Psychology Dictionary 2013) Maintaining BC
is the sustained performance of the behavior
over a specified time frame. (Kwasnicka 2016)

In the context of health promotion and
medicine, BC typically implies some kind

of sustained positive effect on the well-being




The Transtheoretical Model of Change

The Transtheoretical Model of Change (TTM; Figure 8) outlines that BC is made up of six stages:
1. Pre-contemplation: The individual is (un)aware of a problematic health behavior or is not yet
considering change.

Contemplation: The individual is considering change.

Preparation (determination): The individual is planning to make change.

Action: The individual initiates change by performing the behavior, usually within six months.

Maintenance: The behavior is continuously performed, usually past six months.

o 0K wN

Relapse: The individual regresses back into any one of the prior stages, which can occur at
any pointin time (or not at all). (Prochaska 1997)

Figure 8. The Transtheoretical Model of Change (Prochaska 1997)
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Behavior change is the process of adopting and adhering to a behavior long term
(minimum six months), ideally with the gradual withdrawal of practitioner involvement.




Measuring behavioral change

A key consideration for practitioners is that
BC can be measured. Typically, practitioners
use subjective and objective tools that
measure adherence (i.e., engagement) to

a specific behavior such as dashboards of
refill rates, pedometers, nutrition diaries, and
questionnaires. (Bailey 2021a)(Bailey 2021b)

However, other measures have also been
developed in order to better understand and
predict the BC process or elements from BC
theories. The National Institutes of Health
(NIH), for example, initiated a major Science
of Behavior Change program to provide

a database of validated measures of BC

constructs, such as self-control, impulsivity,
cognitive flexibility, threat perception, self-
affirmation, and self-identity. (Nielsen 2018)

Other examples of constructs with validated
measures include scales to measure patient
empowerment (Agner 2018)(Eskildsen 2017)
(Pekonen 2020) and motivation. (Carter
2002)(Shankar 2019) Patient empowerment
involves providing information to make
informed choices and takes a patient-
centered approach to boost autonomy (i.e.,
the patient’s ability to manage their own
health), (Werbrouck 2018) common aspects
of integrative medicine. A comprehensive
conceptualization of empowerment is shown
in Figure 9.

Figure 9. The conceptualization of empowerment (Agner 2018)
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To help practitioners measure patient empowerment, we recommend using the validated
and reliable (Azcurra 2014)(Contreras-Yanez 2018)(Karabulutlu 2021)(Park 2013) Health
Empowerment Scale (Azcurra 2014). It can be found here.


https://fs-marketing-files.s3.amazonaws.com/handouts/health-empowerment-questionnaire.pdf
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BC is measured with tools that indicate if the patient is engaging in the behavior;
however, several measures exist to measure behavioral constructs that may lead to BC.

Measuring readiness to change

Readiness to change is based on the
Transtheoretical Model of Change. (Prochaska
1997) Many tools exist to measure readiness to
change (or stage of change), but the University
of Rhode Island Change Assessment Scale
(URICA) (DiClement 2004)(McConnaughy
1983) is regularly described as one of the
measures most widely applied to change
“problem behaviors.” (Ceccarini 2015)(Krebs
2018) It is available in many languages other
than English. (Chen 2019)(Hasler 2003)(Khalil
2011)(Lerdal 2009)(Pietrabissa 2017)

The University of Rhode Island Change
Assessment Scale

The URICA scale is a 32-item questionnaire
(shortened versions available) that takes
approximately five to ten minutes to complete.
(Ceccarini 2015) It was originally used as

a method to measure stages of change

in psychotherapy, (McConnaughy 1989)
(McConnaughy 1983) but has demonstrated
validity and reliability for use in alcoholism and
substance use, (DiClemente 1990)(Field 2009)
(Henderson 2004)(Pantalon 2002)(Willoughby
1996) smoking cessation, (Munson 2018)
anxiety, (Dozois 2004) nutrition programs for
weight management, (Pietrabissa 2017) and
exercise. (Chen 2019)(Lerdal 2009)

Each question is ranked using a five-point
Likert scale and ultimately provides a
readiness score based on the TTM stages.
Researchers at the University of Maryland
Habits Lab explain how to calculate and
interpret the final score here. A printable
version of the questionnaire and calculation
table can be viewed and downloaded here.

By measuring an individual's readiness to
change, a clinician can categorically classify an
individual within one of the stages of change
and then tailor an intervention for the patient
based on their readiness. (Prochaska 1997)

The application of measures and the
development of tailored interventions are both
useful for advancing the patient through the
stages of change (which can help to predict
behaviors), (Carvalho de Menezes 2016)
(Jimenez-Zazo 2020)(Nakabayashi 2020) but
may also help to improve medication adherence,
(Imeri 2021) diet, (Carvalho de Menezes 2016)
(Mastellos 2014)(Nakabayashi 2020) physical
activity, (Carvalho de Menezes 2016)(Jimenez-
Zazo 2020)(Mastellos 2014)(Spencer 2006) and
smoking cessation. (Cahill 2010)


https://habitslab.umbc.edu/urica-readiness-score/
https://fs-marketing-files.s3.amazonaws.com/handouts/patient-readiness-to-change-questionnaire.pdf

Readiness to change in an integrative setting

For reasons of feasibility, our survey did not specifically use the URICA measurement scale to
determine readiness to change for the patient respondents. However, questions were still oriented
to determine readiness based on the TTM'’s stages when patients first started seeing their
practitioner and where patients felt they were currently in their health journey. Figure 10 (n=513)

shows the distribution of these responses.

Figure 10. Shift in percentage of readiness to change over time (Q20-21)

Not thinking about change or
at least aware of potential
need for change

9.0%

- Now
14.6%
Thinking about changing

] 27.7%
Preparing to change

21.8%

B

Acting on change
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(> 6 months) 50.2%
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health changes made . 1.4% n=513
Compared to when patients first started Stratification analysis on the responses to the
working with their practitioners, a greater readiness to change questions and the length
proportion shifted from the “pre-contemplation,”  of time that patients have seen their practitioner
“contemplation,” and “preparation” phases helped to support these observations (Figure 11).
towards “acting” or “maintaining” change in The six-month mark appears to be the threshold
their current states of their health journeys. at which patients feel like they have been able

to maintain healthy behaviors.

As patients engage with their practitioner over time, their behaviors tend to shift from
thinking about and preparing to change to acting and maintaining change.
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The left side of Figure 11 shows that an equal proportion of patients indicated that they were
either in the maintenance or action stages regardless of whether they were working with their
practitioner for less or more than six months. As the TTM describes that six months is typically
needed for patients to move from “action” to “maintenance,” we then isolated patients who
had indicated they were only in the maintenance phase (i.e., performing the behavior for more
than six months according to the TTM). As can be seen on the right side of Figure 11, a greater
proportion of patients had been working with their practitioner for more than six months when
they also indicated they were now maintaining their healthy behaviors.

Figure 11. Proportion of patients indicating they were either in the pre-contemplation to
preparation stages or in the pre-contemplation to action stages, compared to those in the
maintenance and action stages or maintenance stage only, based on time spent with their
current practitioner (Q11 and Q21)
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Similarly to what has been previously found

in the literature, (Cahill 2010)(Kleis 2020)
secondary analysis also revealed that a
patient’s baseline readiness to change could
modify the likelihood that they would progress
or regress through the stages of change over
time. In our survey, patients tended to indicate
that they were in the same stage of change as
they were initially, progressed if they were in a

lower stage of change, or regressed when they

were in higher stages (Figure 12). For example,

60% of patients who indicated that they were
initially in the (lower) pre-contemplation stage
were still in this stage after an undetermined
amount of time with their practitioner, whereas
12% progressed to the preparation stage

and 28% progressed to the maintenance
stage. In contrast, only 42% of patients who
initially indicated that they were in the (higher)
maintenance phase remained in this stage,
while the remainder regressed to a prior stage
(e.g., preparation or action).

Figure 12. Stratification of initial readiness to change by readiness to change now (Q20 and Q21)
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In contrast to a previous analysis of American
adults (n= 19,266) where, on average, 25%

of individuals were “pre-contemplators”

(i.e., 25% of the general population may not
have been ready for change), (Nigg 1999)
only 5% or 9% of patients in our survey initially
or currently indicated that they were in the

. Preparation
. Action
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32.39% 7%

18.29% LYL/ 3 0.39%

14.29% 42.86%
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pre-contemplation stage, respectively. One
potential explanation for this is that the patients
in our survey had already taken the first step in
actively working with a practitioner, which may
reflect that patients working with an integrative
practitioner may have greater intentions for BC.
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A key aspect of being ready for BC when
moving from the pre-contemplation to
contemplation stage is the intention to
perform the behavior. (Prochaska 1997)
Intention is defined as the motivation and
conscious decision to perform a behavior
(Azjen 1991) and has been observed to
predict the performance of 39 to 46% of
behaviors. (Armitage 2001)(Rhodes 2013)
Moderate to strong intent can be a small to
moderate predictor of healthy behaviors,
(Adriaanse 2011)(Carrero 2019)(Cooke 2008)
(Rich 2015)(Riebl 2015)(Webb 2006) though
some analyses suggest that intent may be

a moderate to strong predictor of behavior.
(Cooke 2016)(McEachan 2016)(Sutton 2016)

CAM users tend to be more aware of the need
for healthy behaviors (Furnham 1994)(Sirois
2002) and may practice these behaviors more
often than the general population. (Wolever
2012) As previously described, engagement
with one CAM type can motivate individuals
to engage in other healthy behaviors. (Bishop
2019) In our survey, a higher motivation for
engagement could have shifted the likelihood
of successfully progressing to the action and
maintenance phases of change. Individuals
who are in higher stages of change for one
health behavior may also be more likely to be
in a higher stage for another. (Lippke 2012)

Patients seeking integrative care
may be more likely to change
their health behaviors compared
to the general population.

Patients often report turning to CAMs for

their perceived benefits, safety, cost, and
dissatisfaction with conventional medical
models. (Tangkiatkumjai 2020) This may shift
patients’ perceived importance away from solely
relying on conventional (i.e., pharmaceutical
care) to support their health towards engaging
in healthy lifestyles (McCaffrey 2007) and thus
their readiness to change.

Though practitioners often perceive that
patients have a lack of interest in change,
(Keyworth 2020) or identify that low readiness
to change are barriers to adhering to treatment
or changing behaviors, (Bailey 2021a)(Bailey
2021b) practitioners and patients do not
always perceive barriers as equally impactful.
(Peyrot 2012)(Siddiqui 2017) Based on our
survey, patients of integrative practitioners
tended to indicate that they were more

ready to change, perhaps more so than their
practitioners believe.

Ultimately, while patients using integrative
medicine may have a higher readiness to
change, they may still require BC support.
Intentions do not always lead to the actual
performance of a behavior; some analyses
show that regardless of the degree of intent,
there was no meaningful relationship for
predicting behavior. (McDermott 2016)(Rhodes
2012)(Sweeney 2015) This is described as the
“intention-behavior gap.”
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Success with behavioral change

in an integrative setting

In general, patients in our survey reported being “very” or “moderately” successful in changing

their health behaviors and adhering to the individual aspects of their treatment plans (Figure 13).

However, the extent of success was dependent on the type of behavior or treatment.

Figure 13. Success in changing health behaviors after receiving a treatment plan (Q23)
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After excluding responses of “not applicable” for
each health behavior, 73% and 20% of patients
reported being “very successful” or “moderately
successful,” respectively, with changing

their supplement intake. Diet and nutrition
changes were split evenly between “very” and
“moderately” successful at 43%. Changing
physical activity level was also relatively evenly
split; 32% indicated that they were “very
successful” and 37% indicated that they were
“moderately successful.”

. Slightly successful

72.9%

43.3% 42.9%

37.1%

49.8% 20.5%

26.9% 47.8%

Percent of respondents (%)

. Moderately successful . Very successful

However, compared to supplement (7%) and diet
(119%) changes, a higher proportion of patients
(25%) reported being only “slightly successful”

in changing their physical activity levels.

Similar findings were observed with patients
reporting only slight success in changing stress
management behaviors (26%); however, a
smaller percentage (21%) indicated being “very
successful” versus the other behaviors.



For cessation or restriction of smoking or
excessive alcohol intake, 48% indicated they
were “very successful,” 27% were “moderately
successful,” 18% were “slightly successful,”
and 7% were “not successful.”

As 93% of patients felt that at least “some”
change would be required to improve their
health, we conducted secondary analyses to
determine if perceived effort required would
alter the likelihood of reporting success

with BC (Table 3).

Table 3. Likelihood of being successful in changing health behaviors among patients
who indicated a great deal of effort was required (n = 226)(Q22 and Q23)

h

Cessation or reduction in harmful
behaviors (e.g., alcohol, smoking)

53%

Overall, the level of perceived effort to change
did not predict the likelihood of change for

supplement intake (-4%) or harmful behaviors
(e.g., alcohol or smoking use)(+4%). However,
patients were more likely to indicate that they

had little success (either “not successful” or
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45% -4%
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43% 19%
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only “slightly successful”) in changing diet and
nutrition (+26%), physical activity (+19%), or
stress management behaviors (+19%) when
they also reported that a high degree of effort
would be required to change.




Patients felt that lifestyle-based treatments (i.e., nutrition, physical activity, and stress
management) were harder to follow than other behaviors, such as supplement intake.

Stratification analyses also revealed that

the likelihood that patients would feel that
they were “very successful” in changing their
health behaviors was modified by the type
of practitioner with which they engaged
(Figure 14).

Patients of nutritionists, medical doctors,
naturopathic doctors, and nurse practitioners
tended to indicate that they were the most
successful with changing their supplement
intake. Patients of nurse practitioners, health
coaches, registered dietitians, and nutritionists
were most successful in changing their diet

and nutrition habits. Patients tended to rate
their success in changing physical activity
behaviors relatively consistently across
designations, though ratings of patients

of health coaches, naturopathic doctors,
nutritionists, and dietitians were slightly lower.
In contrast, patients of health coaches were
rated much higher than other modalities for
reducing or ceasing harmful behaviors such
as smoking or alcohol intake, while patients of
acupuncturists or nurse practitioners tended
to indicate greatest success in changing stress
management behaviors.

Figure 14. Proportion of patients who reported being “very successful” in changing health

behaviors, according to practitioner type (Q10 and Q23)
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Notwithstanding potential limitations from lower n-values across practitioner modalities,

these data highlight the potential benefits of having collaborative practitioner approaches to
supporting BC. (Chauhan 2017)

There is value in a collaborative, multi-disciplinary approach to BC given
that the likelihood of success for following different treatment

components may vary based on the practitioner seen.

Adherence to integrative treatment recommendations

In general, patients tended to report high levels of adherence to the individual components of

their treatment plans

(Figure 15).

Figure 15. Patient self-perceived level of treatment adherence (proportion of patients
indicating how closely they followed treatment plan recommendations, by type) (Q17)
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Combining responses for those following “most”
or “all” of the treatment recommendations,
adherence was highest for supplements
(97%), labs and assessments (96%), and
pharmaceuticals (95%). The proportion of
patients reporting following only “some” or
“none” of the recommendations (low adherence)
was highest for diet and nutrition (13%), sleep
(13%), mindfulness (20%), and exercise (24%).
Overall, these results imply that patients
believe some treatment types are easier to
implement and maintain than others.

Patients may believe that some
treatment types are easier to
adhere to than others.

Interestingly, the proportion of patients
reporting complete adherence (following ‘all’
of the recommendations) was much higher for
psychotherapy/counseling services, massage
or other manual therapy, and acupuncture—
all treatment components primarily led by

a practitione—compared to aspects such

as diet and nutrition, sleep, mindfulness or
stress reduction, and exercise, which are all
predominantly led or initiated by the patient
themselves, suggesting patients may require
more support in these areas.

A note on self-reporting adherence

and BC success

Our survey’s adherence rates (and thus the
trueness of the patients’ self-rated BC success)
are likely inflated. While the possibility that the
adherence rates in our survey are accurate
cannot be discounted, it is highly unlikely.

Taking the average self-rated adherence
percentage across treatments, 87% of patients
indicated they followed “all” or “most” of the
recommendations. This may be closer to
reported non-adherence rates of ~15%

for initiation of a medication, for example,
(Cheen 2019) but is not consistent with
long-term findings.

Self-reported measures tend to overestimate
adherence, leading to inaccuracies in reporting
on engaging in health behaviors such as
medication adherence, (Lam 2015) physical
activity, (Dowd 2018)(Prince 2008) and diet
compared to objective measures. (McKenzie
2021) Patients reporting high adherence
typically overestimate the extent, while

those who indicate they are not adherent are
typically more accurate. Practitioners also tend
to overestimate their patient's adherence with
subjective measures. (Lam 2015)

In our survey, as 64% of patients indicated that
they have been engaged with their practitioner
for seven months or more, it might have been
expected that the distribution of patients
indicating that they either did not follow or
only followed some of the recommendations
would have been higher. Broad estimates

of treatment adherence to therapies that

have been ongoing for more than six months
typically hovers around 50%. (Sabate 2003)



It could also be suggested that various forms of bias might inflate the reported adherence
rates in this survey. For example, self-selection bias (also known as volunteer bias) occurs as
individuals are more likely to choose to respond to surveys on topics that are of interest to them
or that they are invested in. (Eysenbach 2002) Since health conscientiousness has been shown
to be associated with adherence, (Molloy 2014) it could be suggested that the health-invested
respondents of this survey may have been more likely to report higher adherence rates. Other
forms of bias such as social desirability and memory biases can also inflate self-reported
adherence rates. (Stirratt 2015)

Barriers to adherence and behavioral change
in an integrative setting

The factors that influence adherence also apply to BC as BC can be considered as a long-term
form of adherence. Several hundred factors, categorized into five domains (Figure 16) by the
World Health Organization (WHO), can influence treatment adherence (including the adoption
and maintenance of health behaviors as “treatments”). (Sabate 2003)

Figure 16. The WHO's influencers of adherence (Sabate 2003)
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The following list provides specific examples of recurring barriers and facilitators for the uptake
and maintenance of healthy behaviors for healthy aging in middle-age adults:

e  Environmental restrictions e Lack of knowledge
(e.g., distance, location, safety) e Lack of time (e.g., due to life responsibilities)
e Financial cost e Low socioeconomic status (Kelly 2016)

e  Firmly established attitudes and behaviors

e Lackof access (e.g., transport,
facilities, resources)

As highlighted by responses of patients from this BC survey in Figure 17 and Figure 18, barriers
are described to affect patients’ abilities to adhere to treatment or BC to varying degrees.

Figure 17. Commonly reported barriers to overall treatment adherence (Q18)
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Figure 18. Commonly reported barriers to behavioral change (Q24)
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Most patients did not indicate that barriers had moderate or strong effects on their ability to

adhere to treatment or to undertake BC. Nonetheless, the top three barriers to both adherence

and BC were cost (i.e., visits/appointments and treatment-related goods; 36 to 43%), lack of time

(18 to 19%), and lack of motivation or positive attitudes towards change (16 to 18%).

Cost, time, and lack of motivation or positive attitudes towards change
were the three most impactful barriers to adherence and BC.

Stratification for barriers of cost, time, motivation,
and information/knowledge by treatment aspect
(e.g., supplements, diet and nutrition, etc.) did
not lead to tendencies for one barrier to be more
common than another. It is possible that the
reason for this lack of relationship was because
most patients (75%) indicated that they had
engaged in three or more types of treatments
and that when answering the question
pertaining to barriers, all treatment types were
combined in their responses. In other words, the
relative effect of adherence barriers was broadly
applied across all components of their treatment
as there was no treatment component-specific
question on adherence barriers.

However, it would be reasonable to assume
that certain health behaviors may be affected
more by specific barriers compared to others.
Financial barriers are regularly described as
one of the major reasons for non-adherence to
medications, (Brundisini 2015)(McHorney 2011)
(Ofori-Asenso 2018) organized physical activity
programs or gym memberships, (Kelly 2016)
and healthy eating. (Bisogni 2012) It was also
rated as the top barrier to non-adherence in
Fullscript's Treatment Adherence in Integrative
Medicine report. (Bailey 2021a)(Bailey 2021b)



https://fullscript.com/treatment-adherence
https://fullscript.com/treatment-adherence
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Lack of time is another example of a more
prevalent barrier to adherence for certain
behaviors over others. In one survey, a greater
proportion of patients indicated that time was
a more significant barrier to exercise than to
engaging in low-fat diets or smoking cessation.
(Nielsen 2017) It might be reasonable to expect
that these lifestyle-based behaviors may also
lead to the perception of time as a barrier

over more simple behaviors such as taking
medication or supplements, although there is
limited evidence to support this.

Adherence barriers stratified by
demographic and health status

Overall, patients did not have strong tendencies
to indicate that they would be affected

by certain adherence barriers over others.
However, there were a few barrier-specific
trends for disability status, income, primary
language, and self-reported health status.

Disability

When stratifying self-reported disability status
by the “cost of treatment/visits,” individuals who
do not live with a disability were less likely to
indicate that they were “moderately” or “very
affected” (37%; n = 172/469) compared to
individuals who live with a disability (47%;

n = 17/36). Similar observations were made

for the “costs of supplements and other health
goods.” Patients not living with a disability

were more likely to have been “moderately” or
“very” affected (41%; n = 196/477) compared to
patients with a disability (61%; n = 23/38).

These observations were in line with what

is observed in the literature. A recent meta-
analysis containing 56 million Medicare
beneficiaries indicated that individuals living
with one or two limitations in activities of daily
living (37%) or three to six limitations (43%)
were more likely to be non-adherent to their
prescription medications due to high costs
compared to individuals without limitations
(28.8%). (Nekui 2021)

Cost is also one of the most frequently recurring
barriers to physical activity in populations with
intellectual or physical disabilities. (Bodde 2009)
(Ginis 2016) Moreover, individuals living with
disabilities are at heightened risk of household
food insecurity (Schwartz 2019) and face cost
challenges when it comes to nutrition-related
health promotion. (Hall 2003)

Income

The extent to which patients reported being
“not affected” or “very affected” by the “cost of
treatment/visits” or “cost of supplements/health
goods” was closely associated with reported
income (Figures 19 and 20).
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Figure 19. Whether patients are “not affected” or “very affected” by treatment costs
(visits/appointments), stratified by income (Q3 and Q18)
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Figure 20. Whether patients are “not affected” or “very affected” by cost of supplements
or health goods, stratified by income (Q3 and Q18)
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This relationship is unsurprising given that
finances play a key role in a patient’s ability

to purchase the treatments needed for their
treatment plan. Previous analyses have shown
that as total household income increases,

the likelihood of reporting cost-related non-
adherence decreases, (Khera 2019)(Zivin
2010) particularly in cases where out-of-pocket
expenditures on treatment are higher in lower-
income patients. (Piette 2011)

It is interesting to note that the intersection

of the trendlines is in a higher income bracket
for the cost of supplements/health goods
compared to the intersection for treatment costs
of visits/appointments. Since the intersections
indicate the points (in terms of income) at which
a greater proportion of patients start to shift

from being “very affected” to “not affected”
by cost, it could be implied that patients are
more accepting of the costs associated with
visits/appointments than they would be for
supplements at lower incomes.

Language

Table 4 summarizes some of the adherence
barrier tendencies for respondents whose first
language was “English,” “Spanish,” or “Other.”
Patients who do not speak English as their
first language may have been more likely to
indicate that they were “moderately” or “very”
affected by “lack of information, knowledge,
or understanding of their treatment plan or
condition” or “not receiving reminders and
feedback” to follow the treatment plan.

Table 4. Language and adherence barriers (Q5 and Q18)

Question

Not having enough information, knowledge, or
understanding about your treatment plan or condition

Not receiving reminders or feedback to help in following
the treatment plan

Language Answers
Moderately or very affected

English 7% (n =56/502)

Spanish 25% (n = 4/16)

Other 23% (n=4/17)
Moderately or very affected

English 7% (n = 36/503)

Spanish 27% (n = 4/15)

Other 18% (n = 3/17)



From these two barriers, it can be hypothesized
that the facilitation of communication between
patients and practitioners may be particularly
important for individuals who do not speak
English as their first language. Language
barriers have been shown to impair patient-
practitioner communication and adherence.
(Lanouette 2009) They can lead to poorer
quality of care through a number of factors
including limitations in understanding
diagnoses and treatment (de Moissac 2019)
or not receiving as much information about
their condition or treatment plan compared to
English-speaking patients. (Thornton 2009)
Providing feedback may improve treatment
communication and adherence, (Hill 2020)
and reminders are widely considered as
effective communication strategies to improve
medication adherence. (Kashgary 2017)(Tao
2015)(Thakkar 2016)

Overall, however, our survey cannot draw
strong conclusions about the role of education,
knowledge, and communication barriers in
relation to adherence in populations that speak
languages other than English due to

low sample sizes.

Health status

For most adherence barriers, there were no
strong relationships that were established
with health status. However, we observed
that patients reporting lower health status
were more likely to indicate that “time” and
“motivations, attitudes, or beliefs” would affect
their abilities to follow their treatment plans
(Figure 21).

Figure 21. Self-reported health status and lack of perceived adherence barriers (Q9 and Q18)

84.44%

Poor Fair

- Not affected by time

Good Excellent

. Not affected by motivation, attitudes, or beliefs
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Key adherence barriers associated with patient characteristics

Patients living with disability or Patients whose first Patients with lower
lower socioeconomic status language is not English health status
Cost of treatment, resources Lack of information, Lack of time

knowledge, or understanding Lack of motivation, attitudes

Lack of reminders and feedback or positive beliefs
Overall, we noted a connection between Given that in reality more patients are likely
self-reported adherence rates (i.e., they were to be partially adherent to their treatment or
generally high) and the importance of barriers partially successful with BC than observed
(i.e., they were more often not likely or only in our survey, strategies that seek to reduce
somewhat likely to affect adherence or BC barriers become important considerations for
success), yet patients with certain health practitioners looking to optimize their patients’
characteristics still felt more impacted by wellness journeys. Before describing these
particular barriers. strategies, it is first worthwhile to contextualize

them under new research movements for
studying evidence-based behavior change.

The science of behavior change

Through the field of health education in particular, exploring the skills required to replace unhealthy
behaviors with new healthy behaviors has become a major research focus, (Heimlich 2008) most
significantly within the past 60 years.

Behavioral change theories have been proposed to understand and explain BC as well as
develop BC interventions to improve patient health. (Davis 2015) Many of the most prominent
theories were published in the late 1900s including the Theory of Planned Behavior (Figure 22),
(Ajzen 1985) the Transtheoretical Model of Change (Figure 8), (Prochaska 1997) Social Cognitive
Theory (Figure 23), (Bandura 1986), and Self-determination Theory (Figure 24). (Ryan & Deci 2000)
Approximately 100 different BC theories now exist. (Davis 2015)(Kwasnicka 2016)



Figure 22. The Theory of Planned Behavior (Ajzen 1985)

Behavioral beliefs — PO
the behavior
Normative beliefs — Subjective norms — Intention — Behavior
I P
@i bR N Perceived behavioral
control

Figure 23. The Social Cognitive Theory (Bandura 1986)

Cognitive factors (also called
“Personal factors”)

Knowledge
Expectations
Attitudes
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Figure 24. Self-determination Theory (Ryan & Deci 2000)
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The Theory of Planned Behavior (Ajzen 1985)
and Social Cognitive Theory (Bandura 1986)
both emphasize how a patient’s personal
and social beliefs, as well as their ability

to feel in control of their behavior, lead to

the performance of the behavior. The Self-
determination Theory (Ryan & Deci 2000)

is more focused on how different sources

of motivation may or may not lead to BC.
Although each theory may emphasize certain
constructs as key predictors of behaviors, many
constructs overlap between theories and are
used in the development of BC interventions.

However, until recently, there was little
understanding of how certain interventions
may produce positive benefits. (Byrne 2020)

Research now focuses on identifying
the specific techniques that most
effectively target underlying
mechanisms and barriers to BC.

Relatedness

Competence

(Davidson 2020) Research now centers on the
use of behavioral change techniques (BCTs)
found in research interventions (e.g., goal setting,
graded tasks, self-monitoring, etc.) (Michie
2013) to understand how to effectively target
theoretical constructs, including BC barriers, in
order to induce change. (Hagger 2020)

Some of the most comprehensive research
linking mechanisms of BC with specific BCTs
has been published as an interactive tool
(based on systematic literature reviews and
expert consensus studies). (Carey 2019)
(Connell 2019)(Johnstone 2021)

The tool links 74 BCTs to 26 BC constructs
(Michie 2013) and shows which constructs
(i.e., mechanisms) either may be targeted or
are not likely to improve with specific BCTs
and which still need further evidence to clarify
whether a BCT will influence them or not.


https://theoryandtechniquetool.humanbehaviourchange.org/tool

The tool defines the mechanisms and links to scales that measure each construct. It also provides
an overview of what an intervention would entail when using a BCT. Though there are too many

links to cover in this guide, Figure 25 illustrates a basic example for how a BCT may influence BC

through a specific mechanism using an analogy to supplementation.

Figure 25. An example of the mechanistic basis of how behavior change techniques improve
the adoption and maintenance of healthy behaviors

Active ingredient Mechanism of action Outcome

Behavior change
maintenance

Curcumin Anti-inflammation Pain reduction

Ultimately, referring to evidence-based tools that highlight which BCTs (e.g., providing instructions
on how to perform the behavior) may be most useful given a behavioral construct (e.g., lack of
knowledge) is key when practitioners seek to support their patients in BC (see Figure 26). (Atkins
2017)(Michie 2013)(Michie 2011)(Presseau 2021)

Figure 26. Steps to providing behavioral change support

Define the behavioral problem
and context
Determine and specify the
target behavior
Identify what needs to happen to
make the change
o Identify the appropriate BCT
o Identify an appropriate mode of delivery
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Using open-ended questions derived from
motivational interviewing (MI) techniques can
be useful in eliciting what needs to occur to best
support a patient with BC. (Miller 1983)(Miller
2013) Ml has four key processes that guide
conversations between practitioner and patient:

e Engaging in a working relationship that
emphasizes the patient’s perspectives,
strengths, and autonomy

e  Focusing on negotiating and agreeing on
the behavior to change

e Evoking the underlying reasons and
motivations for the change

e Planning with the patient (based on their
own perspectives and knowledge) on how
to implement BC (Miller 2013)

A recent umbrella review found that Ml may
be most beneficial for changing or preventing
behaviors such as alcohol consumption,
smoking, substance abuse, and potentially
gambling and physical inactivity (small effect).
(Frost 2018) Other systematic reviews have
also demonstrated efficacy in improving
medication adherence, (Aubeeluck 2021)
physical activity, (Barrett 2018)(Nuss 2021)
dietary intake, (Stallings 2018) weight
management, (Galvez Espinoza 2019)

(Suire 2021) self-management of conditions,
(Chew 2019)(Dorstyn 2020)(Ghizzardi 2021)
(McDaniel 2021)(Sokalski 2020) screening for
diseases, (Chan 2021) and returning to work
in patients with musculoskeletal disorders.
(Aanesen 2021)

For an official directory for Ml resources and
training, please refer to the MINT website.

Strategies to facilitate
behavioral change in
an integrative setting

Though BC is a challenge, research suggests
that interventions can provide modest effects
for improving the performance of health
behaviors. Interpretation of Cohen’s d (or SMD,
an effect size used to estimate the standardized
mean difference between two groups) is often
used to understand the degree of an effect in
meta-analyses. Effect sizes using Cohen'’s d can
be summarized as follows:

e  Small effect size: d=0.20
e Medium effect size: d=0.50

e Large effect size: d=0.80
(Cohen 1988)(Faraone 2008)

In a 2010 meta-synthesis of 62 meta-
analyses, BC interventions were shown to
produce small effects on improving behaviors
(d=0.21). (Johnson 2010) However, even
small effects can translate into meaningful
outcomes. For instance, a small effect

size (d= 0.32) produced post-intervention
improvements (i.e., using heart rate monitors
for biofeedback, demonstrating exercises,
helping practicing physical activity through
supervised exercise classes, and progressively
increasing exercise intensity and duration)

in physical activity time (31 to 247 minutes
per week) and steps (606 to 1,849 per

day). Smaller effects (d=0.21) still provided
improvements to physical activity time (up

to 95 minutes per week) and steps (421 to
1,370 per day) more than six months after the
intervention’s finalization. (Howlett 2019)


https://motivationalinterviewing.org/

Behavioral change interventions may only lead to small effects on changing healthy
behaviors, but even small effects can lead to clinically meaningful changes.

In our survey, patients were prompted to list any specific tools or strategies that they have found

particularly helpful for BC. There were 360 open-text responses, which were consolidated into

the following themes:

e Access to resources/equipment
e  Accountability, trackers

e  Avoidance of stimuli and fear of
health consequences

e Biofeedback, receiving and
providing feedback

e  Boosting motivation, self-esteem
e Counseling

e Direct, regular communication and
check-ins

e  Goal-setting
e Graded tasks, simple instructions

e Habit formation, planners,
organizers, reminders

Meditation/mindfulness/self-awareness
Ongoing education

Open to change and new treatments,
changing attitudes, belief in treatment

Personalization
Positive reinforcement, rewards

Social and emotional support, vicarious
experience (success stories)

Specific exercise or diets
Technology and apps

Thinking of others more than self

Patients were also asked to indicate the degree to which many of the more widely adopted

strategies were helpful in supporting BC. Figure 27 provides this breakdown.
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Figure 27. Extent to which patients feel different strategies are helpful in changing behaviors (Q25)

Education or treatment
9 9 9 o

simplification (n = 512) 154% 43%  11.5% 44.9%
Goals, plans, and
commitments (n = 511)

88% 3.1% 21.5% 39.3%

Practitioner monitoring and

feedback (n = 509) 18.1% 3.0% 16.9% 42.6%

Self-monitoring (e.. using a specific

to0l, device, or app) (n = 512) 21.9% 4.5% 16.8% 23.1% 33.8%

Tying your health to your identity

(.., personal values) (n = 508) 21.1% 9.7% 16.9% 25.4% 27%

Social support (n = 508) 24.8% 9.7% 18.5% 21.9% 25.2%

Rewards or incentives (n = 507) 343% 13% 16.8% 17.4% 18.5%

Percentage of respondents (%) (n = 512)

. N/A . Not helpful . Somewhat helpful . Moderately helpful . Very helpful

When combining responses for “very helpful” and “moderately helpful,” the most preferred
strategies for patients in our survey were:

1. Education or treatment plan 4. Self-monitoring: 56.9%
simplification: 68.7% 5. Tying health to your identity: 52.4%

2. Goals, plans, and commitments: 66.5% 6. Social support: 47.1%

7.

3. Practitioner monitoring and feedback: 62.1% Rewards/incentives: 35.9%

The “lack of knowledge or understanding of how or what to change” barrier
was ranked relatively low (only 10% were “very” or “moderately” affected), yet
the most preferred strategy was “education or treatment plan simplification”
(69% indicated this strategy was “very” or “moderately” helpful).

Goal setting, planning, and making commitments  (Johnstone 2021) However, it is also important
to BC were also ranked as highly useful to consider that blanket approaches may not
techniques and might be effectively applied as always work for each individual and that some
blanket strategies across behaviors. Goal setting  strategies might even be more relevant for
and planning (e.g., action planning, problem particular behaviors over others.

solving, etc.) in particular tend to have good

. . . Given that some behaviors may require more
evidence across various BC constructs/barriers yreq

o i o ' effort, it is reasonable to assume that some BC
such as for having issues with setting intentions

. . . strategies might be considered more effective
or goals, behavioral regulation or cueing,

self-efficacy (i.e., belief about capabilities), than others for a particular behavior.

and motivation. (Carey 2019)(Connell 2019)
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Behavioral change strategies for specific behaviors

In order to determine whether certain BC strategies were considered more useful for certain

behaviors, stratification analyses were separately performed between strategies that were

“very” and “moderately helpful” for the type of treatment used and being successful at changing

behaviors. However, there were no striking tendencies found in either analysis.

No one strategy was more helpful for certain treatments or behaviors.
However, based on the literature review, it would have been expected.

A possible explanation for a lack of relationship
between strategies and specific behaviors or
treatment types was that patients could select
more than one behavior or treatment type for
which to provide answers. A large proportion of
patients had three to four components in their
treatment plans, and thus, we cannot presume
to know to which of those types patients might
have been primarily referring when considering
the utility of each strategy. This could be useful
information to establish in a future study.

Nonetheless, meta-analyses comparing effect
sizes have found that certain BCTs may be
more effective for BC in some behaviors over
others. For example, the most effective BCTs
for encouraging physical activity include
promoting “self-monitoring” (d= 0.11-1.46),
use of “prompts/cues” (d= 0.23-0.52), and
“biofeedback” (d= 0.49). (Compernolle 2019)
(Michie 2009)(Murray 2017)

For diet or nutrition modification, “self-
monitoring” (d= 0.17-0.30) and “prompts/cues”

(d=0.10-0.30) may also be particularly effective.

(Bull 2018)(Michie 2009)(Teasdale 2018)

When simultaneously engaging in physical
activity and diet plans, “goal-setting”
(d=0.23-0.48) becomes more important,
though “self-monitoring” (d= 0.16-0.42) and
“receiving feedback on the outcome” (d=
0.25) of the behaviors were still ranked highly.
(Samdal 2017)

“Monitoring by others” (d= 1.32) may be more
important for improving smoking behaviors,
followed by providing “options for additional
support” (d= 0.74-0.85) and “information about
health consequences” (d= 0.69-0.80). (Prestwich
2017) “Receiving feedback” (d= 0.24-0.57) or
“moderation” strategies (d= 0.57) may be more
effective for alcohol or substance use. (Scott-
Sheldon 2014)

Few studies point to a greater efficacy for
certain BCTs to improve medication adherence
behaviors; (Denford 2014)(Zomahoun 2015)
however, many (non-directly comparative)
studies show benefits to medication adherence
through BCT delivery and could be reasonably
applied to dietary supplement-taking behaviors.
Some of these effects are shown in Table 5.



Table 5. The effect of behavioral change techniques on medication and supplement adherence

Behavioral change

intervention/technique

Effect on medication and supplement adherence

Conserving mental
resources*

Graded tasks*

Material rewards

Motivational interviewing

Prompting/cueing

Providing decision aids*

Providing feedback

Self-monitoring

T 21% by simplifying treatment plans by using combination pills (Fuller 2018)

T 10-13% by simplifying treatment plans by using combination pills (Hutchins 2011)
T 13-44% by starting out with one daily dose (versus 2-3 doses per day) (Saini 2009)

1 20% by providing financial rewards (DeFulio 2012)

T adherence with a moderate effect (d= 0.77), though benefits may not be sustained
past the period of incentivization (Petry 2012)

7T likelihood of adherence by 17%, or with moderate effect (d= 0.70) (Palacio 2016)
T adherence with small effect (d= 0.12) (Zomahoun 2017)

1 adherence in 78% of studies (Kahwati 2016)

T 11% with packaging that provides reminders (Mahtani 2011)

1 52% with the use of text messages (Fuller 2018)

1T relative likelihood of initiating medication by 65% by improving Px knowledge,
attitudes, and beliefs about diabetes (Stacey 2017)

T 10-20% when provided to patients (Demonceau 2013)(Seewoodharry 2017)
No effect on patient adherence when feedback is provided to practitioners (Zaugg 2018)

T adherence with small effect in hypertension (d= 0.21) (Fletcher 2015)

*Note: These techniques are most closely related to providing education and treatment plan simplification, which was the

top-rated BC strategy in our survey.
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One qualitative comparative analysis
highlighted that interventions that incorporated
techniques that target knowledge, self-
efficacy, and attitudes were generally more
successful for improving medication adherence
than other techniques that focus on building
awareness, intention formation, action control,
maintenance, or facilitation. (Kahwati 2016)

It should be noted that on its own, knowledge
provision was not as consistently found to
improve adherence, despite how many studies
used it to successfully improve adherence.
(Kahwati 2016) This is consistent with
Fullscript's Treatment Adherence in Integrative

Medicine report, which found that knowledge/
education should be combined with other
intervention types to more consistently

improve adherence. (Cross 2020)(Dean
2010)(Viswanathan 2012)(Wiecek 2019) To
reiterate, our survey found that 69% of patients
felt that receiving more education would be
helpful in their BC journeys and that it could
improve the success of any treatment plan.

Overall, interventions that include a cognitive-
educational element may improve adherence
by an additional 6% over interventions that
do not include an educational component.
(Demonceau 2013) Combining intervention
types (including educational with others such
as behavioral) may improve the sustainability
of improvements in adherence past the six-
month mark. (Wiecek 2019) Table 6 provides
a summary of a few key BCTs in relation to
common BC mechanisms/constructs.

Regardless of the behavior, providing education and ways to simplify
treatment plans should be incorporated in all BC strategies.

Table 6. Examples of effective behavioral change techniques when supporting

constructs of change (Carey 2019)

Mechanism Applicable BCTs Applicable BCTs
Belief about
capabilities Graded tasks

(self-efficacy)

Demonstration

Skills :
of behavior

Behavioral Self-monitoring

regulation of the behavior they are eating.

Beliefs about
consequences

Pros and cons

Over time, gradually increase the number of dietary supplements used or
times throughout the day for the supplement to be taken.

Advise on sources that demonstrate how to perform specific exercises (e.g.,
personal trainers, apps with functions to demonstrate movements, etc.).

Provide patients with a diet diary in which they can record the foods

Provide patients with a worksheet that highlights the benefits and
drawbacks of reducing alcohol intake behaviors.

Capture and provide feedback or reviews from other patients that have used

Subjective Information about

horms other’s approval

a stress management app, highlighting that it is not out of the norm to seek

therapies to benefit mental health.


https://fullscript.com/treatment-adherence
https://fullscript.com/treatment-adherence

A note on BC strategy delivery

The efficacy of BCTs can be dependent on the
method of delivery. (Ashford 2010)(Black 2020)
(Knittle 2018)(Sheeran 2019)(Tang 2019) This
includes whether the BCT is delivered through
more traditional (e.g., in-person) methods or

through technological applications. For instance,

the strongest effects for improving behaviors
for physical activity were observed when
“behavioral practice/rehearsal” was delivered
face-to-face, but “social reward,” “goal setting
(behavior),” “graded tasks,” and “goal setting
(outcome)” were delivered through digital
methods. (Carraca 2021)

Thus, when recommending a particular BC
strategy to their patients, practitioners should
also be aware of whether they will be delivering
BC support through technological means.

The use of technology
for behavioral change
in an integrative setting

Whereas traditional BC interventions have
been mainly conducted face-to-face, allowing
observation of a patient’s physical cues and

the benefits of in-person social dynamics,
technological interventions may provide other
benefits. These benefits include accessibility, cost
efficiency, and elimination of barriers that prevent
patients from disengaging as a result of the need
to be physically present for a consultation or
intervention. (Arigo 2019)

Considering cost is consistently
regarded as a top barrier to adherence
and BC, the use of technology
to deliver BC support may become
a preferred mode of BC support.

The field of using technology to influence
BC was first solidified in 1998. Over the last
two decades, research on BC technologies
has grown exponentially, particularly after
the introduction of the smartphone in 2009
(Figure 28). Over the years, research on
how technologies (e.g., computers, desktop
apps, smartphones (mobile apps and SMS
(mHealth)), the internet, email, wearable
sensors, games, social media, and patient
portals) can deliver BCTs to influence BC has
been major areas of focus. (Taj 2019)

Figure 28. Growth of research articles on using technology for behavioral change

Results by year: 102,975 results

il

2000

2009

2021
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Figure 29 shows that the use of digital interventions for BC has become a topic of extreme interest

and a key mode of delivering BC support:

Figure 29. Trends in the use of technology

(Arigo 2019)(Pew Research Center 2021)(Pew Research Center 2020)(Statista 2021)

60% 92% 97%

of the global population has of internet users connect of Americans own

access to the internet through their mobile device a cell phone

85% 60% 21%

of mobile devices are
smartphones

In our survey, 27% of patients indicated that
they would be “extremely likely” to turn to
technological-based tools for BC support,
followed by 55% who would be “somewhat

likely” and 18% who would be “not at all likely.”

Around 82% of patients using
integrative medicine would consider
using technology to support their
BC wellness journeys.

Secondary analyses were performed to
determine if patients’ reported “readiness

to change” or “degree of change needed to
improve health” were associated with likelihood
of turning to technology for BC support.

Patients who were “extremely likely” to turn to
technology more often reported being in the

of smartphone owners use
their devices for tracking
health behaviors

of Americans used
wearables in 2019

“preparation” (36% vs. 7%), “action” (27% vs.
15%) or “maintenance” (28% vs. 14%) stages
than the “pre-contemplation” (18% vs. 45%)
and “contemplation” (10% vs. 32%) stages
when compared to patients who indicated that
they were “not at all likely” to use technology.
They were also more likely to indicate that
there was “a great deal” of change required to
improve their health (33% vs. 13%) than having
“little to no” change required (15% vs. 50%)
when compared with patients indicating that
they were “not at all likely” to use technology.

Patients might be more willing to use
technology to support BC when
they are at least preparing to change
or when perceiving that change
may require significant effort.
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Key technological considerations for practitioners

Given the influence of engagement with a
digital platform as a potential requisite for BC,
it is important to highlight the kinds of factors
and features that may be most important for
practitioners to consider when selecting a
technological platform to support BC journeys.

Practitioners should consider three main aspects:

1. The technological quality of the platform

2. The use of features designed for patient
engagement

3. The evidence for use of the technological
platform for BC

1) Assessing quality of the technology
Given that over 50,000 mobile health apps
can be found on Apple and Google Play
stores, (Statista 2022a)(Statista 2022b) the
immense availability can make it challenging
for practitioners to recommend one app
over another. Thus, measuring quality can
be a means of filtering down the number of
platforms to be considered.

Literature reviews often indicate that the
quality of commercially available apps needs
to be improved. (Choi 2018)(Gong 2020)

(Lu 2021)(Mohammadzadeh 2021)(Myers
2021)(Schoeppe 2017)(Simoes 2018)(Tofighi
2019) Tools that assess the quality of mobile
applications have also been developed and
used to assess the quality of numerous apps
focusing on improving health behaviors and
chronic conditions.

For instance, the Mobile App Rating Scale
(MARS) was developed to provide a mean
score from 23 items capturing data on five-point

Likert scales for measures of engagement,
functionality, aesthetics, information quality,
and overall app quality. (Stoyanov 2015) An
adapted and reliable version that expands the
scale’s use beyond apps to include other e-tools
also exists. (Roberts 2021)

Overall, practitioners might consider using the
following protocol to evaluate the quality of a
digital platform prior to recommending it to their
patients. (Roberts 2021) It specifies:

Scoping out available platforms through
app stores, professional associations, etc.

N

Creating a shortlist within the specific
health domain (e.g., medication adherence)

3. Evaluating the shortlist using the
adapted MARS

4. Creating criteria to include in
recommendations:

e What features would be key to
the patients in this domain?

e Has the platform been created
by a trustworthy organization?

e Did the platform meet or pass
a minimum pre-determined
MARS score?

Practitioners can follow protocols
to help them distinguish
high-quality BC platforms.


https://mhealth.jmir.org/2015/1/e27/
https://mhealth.jmir.org/2015/1/e27/
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Though this process may be time consuming
and may require the development of new
skills, this protocol (using the adapted MARS)
may provide a feasible means to validly

rate the quality of digital platforms prior to
recommending them. (Roberts 2021)

From a list of 50 apps reviewed in a systematic
review of studies conducted from 2000 to 2013,
the top five apps with the highest MARS score
(and that are still available in an app store) are
provided in Table 7. (Stoyanov 2015)

Table 7. Examples of apps with higher MARS scores (Stoyanov 2015)

- Google Play Apple

Headspace Stress management and sleep via meditation Lin Lin
Improve focus, organization, and procrastination .
In Flow ADHD Link Link
through CBT
Bloom Improve mental health through self-guided therapy - Link
Humana Go365 Improve physical activity through personalization .
. Link Link
(formerly Humana fit)  gnd rewards
We Breathe Stress management through breathing exercises - Link

2) Features designed for patient engagement

The second consideration when selecting a
technological platform is understanding how
engaging the platform is. One of the most
important predictors of a patient’s willingness
to adopt and use technology to support
their BC journeys is the extent to which the
digital platform can engage the patient

in its supportive interventions (Figure 30).
(Fernandez 2021)(Martinez-Millana 2018)
(Tighe 2020)(Xie 2020)

Engagement can be defined as a process

in which a patient may initially engage, use,
disengage, and re-engage with a digital
platform. (Yardley 2016) It is measured through
subjective measures such as self-report
questionnaires (e.g., eHealth Engagement Scale

(Lefebvre 2010)and the Digital Behavior Change
Intervention Engagement Scale) (Perski 2020).

The frequency of logins, time spent in the
platform, and the amount or type of content/
actions used by the patient in the platform

are examples of key objective engagement
indicators. (Mclaughlin 2021)(Perski 2017)(Short
2018)(Yardley 2016) Subjective experience
measures may include factors such as attention,
interest, and affect. (Perski 2017)

Increased engagement with a digital platform
has been associated with improvements in BC
for physical activity, (Mclaughlin 2021) fruit and
vegetable intake, (Alexander 2010) smoking
cessation, (Cobb 2005) and medication
adherence. (Ream 2017)


https://play.google.com/store/apps/details?id=com.getsomeheadspace.android&hl=en_CA&gl=US
https://apps.apple.com/ca/app/headspace-mindful-meditation/id493145008
https://play.google.com/store/apps/details?id=inflow.adhd.productivity&hl=en_CA&gl=US
https://apps.apple.com/us/app/inflow-adhd/id1528183849
https://apps.apple.com/us/app/bloom-self-care-classes/id1475128511?ls=1
https://play.google.com/store/apps/details?id=com.humana.go365.app&hl=en&gl=US
https://apps.apple.com/us/app/go365/id1166689952
https://apps.apple.com/us/app/we-breathe-take-a-deep-breath/id1501264331

Figure 30. Engagement requirements for behavioral change through technology

= - 0 @ -

engagement engagement
with technology with BCTs

Practitioners can use the following checklist to identify specific features and factors that influence

patient uptake and engagement when selecting digital platforms for their patients:

Oo0oo0oo0oooooo

Patient app literacy skills Rewards

Patient awareness of the app Self-monitoring functionality

Available user guidance O Positive feedback
Embedded practitioner support O Positive tone
Features to reduce cognitive load O Health information availability
Goal setting O Reminders
Low cost (J Stats on progress
O
O
O

Perceived utility of the app Social support/networking features

Personalization (Dounavi 2019)(Sharpe 2017)(Szinay 2020)

Platforms with features explicitly designed to increase patient engagement
may be more likely to consistently support BC.




3) Effectiveness of digital interventions
While many reviews capture the frequencies of
BC strategies found in digital interventions and
may report on the success rate of interventions
containing specific techniques (vs. no change),
they do not often determine the relative efficacy
of these techniques across various behaviors,
(Simeon 2020)(Tsoli 2018) including addictive
behaviors (e.g., alcohol consumption, binge
eating, gambling) (Humphreys 2021) physical
activity, (Sekhon 2021)(Schoeppe 2016)
(Simoes 2018)(Stockwell 2019)(Van Rhoon
2020) healthy nutritional behaviors, (Hsu 2018)
(Van Rhoon 2020)(Villinger 2019) medication
adherence, (Long 2019)(Miller 2017)(Morrissey
2016) and weight management in pregnancy.
(Rhodes 2020)

Overall, digital interventions have been shown
to improve diet, physical activity, obesity,
tobacco, and alcohol use particularly within
six months, but also for up to one year, (Afshin
2016) typically providing small positive effects
on change (d= 0.16). (Webb 2010) Small
effects seem to be relatively consistent across
behaviors. (Akinosun 2021)(Black 2016)(Carey
2013)(Carey 2009)(Orr 2015)(Peng 2020)
(Petkovic 2021)(Riper 2011)(Stockwell 2019)
(Villinger 2019) When digital interventions
target more than one health behavior, larger
effects may occur. (Duan 2021)

Table 8 provides a summary of effects found
across various digital health interventions
for many of the health behaviors described
in the survey.

Table 8. Examples of effects used from digital interventions for improving BC

Behavior Effects

T time spent in moderate-vigorous PA by 13.4 minutes and steps by 2,185 in adults

(Jahangiry 2017)

1 sedentary time by 32-41 minutes per day in adults, but effects start to diminish past
the sixth-month mark (Curran 2021)(Stephenson 2017)

T time spent in moderate-vigorous PA by 28 minutes and physical activity behaviors

overall with small effects (d= 0.23) via social media interventions (Petkovic 2021)

T amount of total PA by 10%, moderate-vigorous PA by 16%, and walking by 9% per

Physical activity (PA)

week when owning wearable activity sensors (Yen 2021)

1 time spent in moderate-vigorous PA by 52 minutes;

{ sedentary time by 58 minutes in older adults (Stockwell 2019)

T time spent in moderate-vigorous PA by 41 minutes in cancer survivors

(Roberts 2017)

1 PA behaviors with small effect (SMD=0.23);

1 likelihood of sedentary behavior by 46% in patients with CVD (Akinosun 2021)



Table 8. Examples of effects used from digital interventions for improving BC cont.

Behavior Effects

Nutrition/diet

Smoking cessation

Alcohol reduction

Medication adherence

{ likelihood of engaging in healthy eating behaviors by 30% in patients with CVD
(Akinosun 2021)

1 healthy nutritional intake behaviors with small effects (g= 0.19) (Villinger 2019)

7T likelihood of smoking cessation by 29% in the short term (< six months) and 19% in the
long term (> six months) (McCrabb 2019)

d drinking behaviors with small effect (g= 0.39-0.44) for 6-9 months post-intervention
in adults (Riper 2011)

{ quantity, frequency, and other alcohol-related problems with small effects (d= 0.10—
0.19) for up to 13 weeks post-intervention, but the effect may only be sustained after
six months (d= 0.16) for reduced quantity in students (Carey 2013)(Carey 2009)

4 drinking by two standard American drinks per week, one less drinking day and/or
binge drinking day per month, and one less drink per occasion (Kaner 2017)

1 adherence with small effect in patients with chronic disease (d= 0.17-0.42)
(Jeminiwa 2019)(Peng 2020)(Rohde 2020)(Shah 2019)(Wang 2019)(Xu 2020)

7T likelihood of adherence by 59-111% using apps or text messaging (Al-Arkee 2021)
(Armitage 2020)(Thakkar 2016)

1 absolute adherence by 10-17% if reminders are part of a schedule and when patients
can reply to text message reminders (Akinosun 2021)(Amankwaa 2018)(Wald 2015)

Most often, digital interventions use techniques in the domains of goal setting, self-monitoring,

motivation, feedback, education/information, and social support, though many other techniques

are also widely used. (Taj 2019) Where available, a summary of the comparative effects of
BCTs is provided in Table 9.




Table 9. Examples of comparative effects of top BCTs across technological interventions for BC

Behavior

Top performing BCTs for improving behavioral change

Various (e.g., physical
activity, diet, alcohol,
smoking, etc.)

Physical activity

Physical activity
in patients with
overweight or obesity

Nutrition/diet

Smoking cessation

Alcohol reduction

Medication adherence

Reduce negative emotions (d= 0.50)

Model/demonstrate the behavior (d= 0.35)

Problem solving (d=0.32)

Social comparison (d=0.29)

Goal setting (behavior) (d=0.27)

Note: other BCTs provided similar effect sizes (Webb 2010)

Demonstration of the behavior (only) increased likelihood of improvements in PA by 25%
in children; (Brannon 2015)

Behavioral contract (increased likelihood by 53%)
Information on other’s approval (44%)

Information about health consequences (36%)
Action planning (22%)

Self-monitoring (22%) in adolescents (Brannon 2015)

Social incentives (= 2.37)

Goal setting (behavior) (f=0.89)

Graded tasks (= 0.87)

Goal setting (outcome) (f= 0.76) (Carraca 2021)

Social support (increased likelihood by 43%)
Demonstration of the behavior (26%)
Behavioral practice/rehearsal (21%) in children; (Brannon 2015)

Social support (60%)
Demonstration of the behavior (45%) in adolescents (Brannon 2015)

Problem solving (increased likelihood by 59%)

Pros and cons (52%)

Action planning (43%)

Social support (unspecified) (38%)

Pharmacological support (32%)

Goal setting (behavior) (28%)

Information about health consequences (28%) (McCrabb 2019)

Commitment (d= 0.31) and review of goals (d= 0.18) for reducing total alcohol consumption;

Social comparison (d= 0.22) for reducing the total quantity consumed in one session and the frequency of
consumption;

Provide options for additional support (d= 0.09) for reducing the frequency of heavy episodic drinking
(Black 2016)

Behavior substitution (reduced by 6.8 drinks per week)

Problem solving (3.3 drinks per week)
Credible source (2.3 drinks per week) (Garnett 2018)(Kaner 2017)

Improvements in adherence were not related to any one BCT (Armitage 2020)

Cohen'’s d, which is an effect size used to estimate the standardized mean difference between two groups, has been explained previously in this
report. (Cohen 1988)(Faraone 2008) B coefficients also estimate effect size but measure the strength of association between two groups through
linear regression. (Cochrane Training 2022)
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Overall, there is strong evidence for the use of technology to improve BC. As the
literature continues to grow, evidence for using specific BCTs in technology-based
modes of BC support delivery will become more widely known.

Practitioners should also be aware that

while digital interventions and technological
platforms may be broadly generalized as
potentially useful for BC, not all digital platforms
have studies dedicated to demonstrating their
BC efficacy.

For example, only 12% of the 681 medication
adherence apps in the Apple App Store and
the Google Play store were developed with the
involvement of a healthcare practitioner, and
only 1.2% provided evidence for their efficacy.
(Ahmed 2018)

Some practitioners may prefer to recommend
technologies that have specifically
demonstrated their BC utility in specific
contexts. As such, they may turn to digital
therapeutics as a viable means to support
patient BC and other health outcomes.

Digital therapeutics

Unlike standard commercially available health
and wellness apps or wearable health sensors,
digital therapeutics (DTx) are reviewed by the
U.S. Food and Drug Administration (FDA) and
are marketed as a means to prevent, manage,
or treat health conditions independently

or alongside standard treatment. (Digital
Therapeutics Alliance 2021)

DTx are considered as a subset of digital
medicine wherein regulatory review and
oversight of evidence-based interventions
differentiate them from the broader digital
health market. (Dang 2020) DTx are particularly
used in chronic conditions that can be well
managed through BC in lifestyle-related
domains. (Dang 2020)(Patel 2020)

DTx can be made available through a
physician’'s prescription (though not all DTx
require one) and typically require a referral to
fully access the software. (Patel 2020) When
patients receive a prescription, they can enroll
with the DTx and are provided with an access
code to download an app from the Apple App
Store or Google Play store for a prescribed
timeframe. Practitioners can monitor patient
data/progress and adherence to the software'’s
program, (Pear Therapeutics 2019) depending
on the functionality of the DTx.

Since the first DTx was approved by the FDA
in 2017, 35 to 40 have now been approved.
(Galvin 2021) One of the leading DTx not-
for-profit organizations, Digital Therapeutics

Alliance, provides a list of several DTx products
that align with their standards for high-quality
and evidence-based care. Characteristics of
these products are highlighted in Table 10.
Please note that this is not a comprehensive
list of all available DTx.


https://dtxalliance.org/
https://dtxalliance.org/

Table 10. Examples of available digital therapeutics

Product

Intervention description

Outcomes

Evidence and
availability

BlueStar® Type 1 and type
by Welldoc® 2 diabetes
Dario® Blood
Glucose Type 1 and type
Monitor by 2 diabetes
Dario Health
Type 2 diabetes
Insulia® by treated with
Voluntis long-acting
insulin analogs
Deprexis® -
by Orexo Depression

Coaching on daily medication
administration, physical activity,
smart food choices, and psychosocial
well-being;

Data sharing with practitioners using a
mobile app or website

Self-testing and monitoring using a
blood glucose measurement device and
smartphone application;

Feedback and coaching is tailored to
the user’s health and lifestyle habits;

Practitioners can view data and
message patients in an app through a
separate service, DarioEngage.

Smartphone application that coaches
patients with real-time dosing
information for insulin doses (i.e., insulin
titration);

Practitioners can monitor patient data.

Note: evidence based on predecessor
device called Diabeo®

12 weeks of CBT provided through a
platform accessible from any device
connected to the internet;

Recommended use is 30-minute
sessions, once or twice per week as
adjunct therapy;

Practitioners do not have access to Px
data unless shared.

J HbAlc (1.7-2
points) within
3-6 months;

T medication
adherence, glucose
control

4 HbAlc (1.4
points) over

12 months, and
hypoglycemia
(50%) and glucose
variability (14%)
within two years

4 HbA1lc (0.4
points) over
12 months;

1 proportion of Px
with < 7% HbAlc
more than two-fold

d depressive
symptoms (40%)
as adjunct therapy,
which can be
maintained after
six months
post-therapy;

7T likelihood of
improvement 12x
compared to usual
therapy

Link

US and CAN

Rx not required

Lin

=~

US and CAN

Rx not required

(Charpentier
2011)(Franc

2019)(Franc

2020)

US only

Rx required

Link

US only

Rx not required


https://www.welldoc.com/clinical-research/
https://www.dariohealth.com/clinical-research/
https://us.deprexis.com/

61

Table 10. Examples of available digital therapeutics cont.

Product

Freespira® by
Freespira, Inc.

Kaia health™

Kaiku Health
by Elekta

Propeller®

PTSD, panic
disorder, or panic
attacks

MSK pain

Cancer

Asthma or
COPD

Intervention description

Patients use a tablet with the Freespira
software containing 28-day breathing
protocols (17-minute sessions)
alongside a device used to measure
breathing rate and carbon dioxide;

Patients can access in-house coaches;

Data is accessible to the software’s
in-house coaches and/or the Px’s
practitioner.

A mobile application that provides
patients with a self-management
program including guided physical
exercise, relaxation techniques,
and education;

Connects patients to in-house
health coaches

A mobile, computer, or tablet
application that allows patients to
report symptoms and receive self-care
assistance from their practitioner
during cancer care

Patients attach a sensor to their inhaler
to track medication use and symptom
triggers through a smartphone
application;

Incorporates adherence reminders,
medication refills, progress reports, and
self-management education;

Practitioners can access patient data
and receive notifications when patients
may be at higher risk of symptoms.

Outcomes

4 PTSD symptoms
(89% at six months
post-treatment)
with 50% of Px in

remission

d proportion of Px
with panic attacks
(86%; 73% at

12 months post-
treatment) and
panic symptoms
(94% at 12 months
post-treatment)

d pain (136%),
anxiety (115%),
depression (117%),
and stress (200%)

T symptom
reporting and
communication
between Px and
practitioner

1 proportion of
Px achieving
asthma control
(72%), medication
adherence (58%)

d rescue inhaler use
(69-84% over
12 months)

Evidence and
availability

Link

US only

Rx not required

Lin

~

US only

Rx not required

Lin

=~

US only

Rx not required

Link

US and CAN

Rx not required


https://dtxalliance.org/products/freespira
https://enterprise.kaiahealth.com/kaia-health-clinical-evidence
https://kaikuhealth.com/rd/
https://propellerhealth.com/clinical-research/published-research/

Table 10. Examples of available digital therapeutics cont.

Product

Intervention description

Outcomes

Evidence and

availability

reSet® by Pear Substance use
Therapeutics disorder

reSet-O®
by Pear
Therapeutics

Opioid use
disorder

Provides CBT as adjunct treatment over
a 12-week duration through 32 core
and 30 supplemental modules (10-20
minutes each) to build behavioral
change and relapse prevention skills
through a smartphone application;

Practitioners can view patient data.

Provides CBT as adjunct treatment
of 12 weeks through a smartphone
application;

Practitioners can view patient data
such as program progress, substance
use, triggers, medication adherence,
and screening results.

d treatment
dropout rate
(28-34%);

1 likelihood
of abstinence
(62-118%)

d treatment

dropout rate (53%);

1 abstinence
(~10 days)

(Campbell
2014)

US only

Rx required

(Christiensen
2014)

US only

Rx required

Ultimately, using technology-based tools such as digital therapeutics can provide practitioners

with viable means of supporting patient BC journeys and healthy outcomes, while potentially

reducing patient costs.
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Strengths and limitations

In the development of this white paper, several strengths and limitations were noted.

Strengths

There was a strong response to the survey
with a total of 605 responses, providing
more than 500 for each question.

The development of survey questions was
well-informed by performing an initial
literature review to understand key topics to
address. This can lead to evidence-based
recommendations for supporting BC using
specific strategies.

Limitations

For reasons of feasibility, the literature
review was not explicitly conducted in a
systematic manner. However, the authors
made efforts to provide well-rounded
information on a variety of BC topics, with
a focus on clinical guidelines, systematic
reviews, meta-analyses, and large
randomized controlled trials.

Despite a strong (yet relatively
homogenous) absolute n-value, there
was a relatively low response rate as the
survey was sent via email to an audience
of 30,000 patient users.

Stratification analyses were helpful for
teasing out some relationships, but not for
others (e.g., cases where n-values become
too small to be considered reliable).

Data from this white paper allows for
conclusions to be drawn on BC in the
context of integrative medicine, an area not
as widely studied in the literature.

Several practical examples of ways
through which BC support can be delivered
to patients based on the comprehensive
literature review and patient survey are
provided throughout this text.

Survey responses relied heavily on patient
memory with inclusion criteria of having
received a treatment plan within the

last year. Ideally, we would have liked

to compare and contrast some of the
subjective data (most affected by memory)
to objective data gathered through the
Fullscript platform. This was apparent in
the likely overestimated adherence and BC
success rates.

When describing barriers and strategies
to adherence or BC, the authors could
not assume which components of

the treatment to which patients were
primarily referring since patients typically
have more than one component in their
treatment plans.
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Conclusions

Effectively supporting patient health outcomes
may require that practitioners use tools and
implement strategies to help patients begin
and maintain new health behaviors. Behaviors
such as following nutrition plans, engaging in
physical activity, quitting smoking, moderating
alcohol intake, and taking supplements or
medications often require significant effort.
This is especially apparent if the behaviors are
new to a patient or if multiple behaviors need
to be adopted simultaneously.

However, our survey highlighted the potential
benefits of cross-modality collaboration to
more effectively support patients in engaging
in specific health behavior types. Efforts
dedicated to improving patient access to
alternative forms of medical and health and
wellness expertise is highly recommended.

Despite the widespread knowledge of the
importance of engaging in healthy behaviors
to support general wellness and to help
manage chronic diseases, BC continues to be
a challenge for practitioners and patients alike.
However, integrative medicine may be well
poised to play a significant role in supporting
patient BC and in mitigating barriers to BC
based on factors such as its foundations

in lifestyle medicine, its tendencies to have
higher number of touchpoints with patients,
and its potential to motivate engagement in
additional health behaviors commonly seen
in integrative care. Helping patients manage
long-term behaviors will require practitioners
to be familiar with both the barriers and

underlying psychosocial elements that are
regularly described by BC theory to influence
the likelihood of success and failure to change.

Cost, lack of time, and lack of motivation
continue to be key barriers to adherence
and BC. These areas may be paramount to
generally address with all patients engaging in
new treatment plans and/or health behaviors.

Assessing constructs such as readiness to
change or patient empowerment can provide
useful baseline and intermediary measures to
better understand how a patient may respond
to a treatment plan and/or how they are feeling
about an active plan. Moreover, practitioners
may more effectively identify specific BCTs

or strategies that are more likely to positively
influence their patients’ likelihood of BC success.

Receiving education and strategies

to simplify treatment plans; receiving
practitioner monitoring and feedback;
receiving help with setting goals, planning,
and making commitments; and using
self-monitoring strategies were the most
widely preferred strategies for BC. The vast
majority of patients also indicated that they
would consider using technology to support
BC, making this delivery format an ideal
means through which to deliver these BC
strategies.



With the widespread access to tools like
mobile devices, apps, or other platforms
made available through the internet, there is
ample opportunity to facilitate the delivery
of BC support. A key challenge to overcome
is perhaps the overabundance of tools that
claim to support BC, but through this white
paper, practitioners have been provided with
recommended steps to assess the quality of
technological platforms available to them.

Often, the culminating decision to incorporate
a technological platform into a patients’
wellness plan to support their BC journey
may rely upon the available evidence

base. Practitioners may optimally choose

to seek technologies from organizations or
companies that directly publish or highlight
the research supporting their technology

(as with DTx products). Current and future
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platform designers should prioritize offering
features with supportive evidence and those
demonstrating thought leadership and
expertise in behavioral science.

Ultimately, as highlighted throughout this white
paper, through education, assessment, and the
delivery of BC interventions, practitioners will be
better equipped to support long-term change
and improved health outcomes for their
patients. These strategies may be particularly
important for those patients who may require
added support in changing and maintaining

healthy behaviors.




66

References

1. Aanesen, F., Berg, R, Lgchting, I., Tingulstad,
A, Eik, H., Storheim, K., Grotle, M., & @iestad,
B. E. (2021). Motivational interviewing
and return to work for people with
musculoskeletal disorders: A systematic
mapping review. Journal of Occupational
Rehabilitation, 31(1), 63-7 1. https:/doi.
0rg/10.1007/s10926-020-09892-0

2. Adriaanse, M. A, Vinkers, C. D. W., De Ridder,

D.T.D. Hox, J. J., & De Wit, J. B. F. (2011).

Do implementation intentions help to eat a
healthy diet? A systematic review and meta-
analysis of the empirical evidence. Appetite,

56(1), 183-193. https:/doi.org/10.1016/.

appet.2010.10.012
3. Afshin, A., Babalola, D., Mclean, M., Yu, Z.,

Ma, W., Chen, C.-Y., Arabi, M., & Mozaffarian,
D. (2016). Information technology and
lifestyle: a systematic evaluation of internet
and mobile interventions for improving
diet, physical activity, obesity, tobacco, and
alcohol use. Journal of the American Heart
Association, 5(9). https:/doi.org/10.1161
AHA.115.003058

4. Agner, J., & Braun, K. L. (2018). Patient
empowerment: A critique of individualism
and systematic review of patient
perspectives. Patient Education and
Counseling, 101(12), 2054-2064. https:/doi.
0rg/10.1016/j.pec.2018.07.026

5. Ahmed, I, Ahmad, N. S, Ali, S., Ali, S., George,
A., Saleem Danish, H., Uppal, E., Soo, J.,
Mobasheri, M. H,, King, D., Cox, B., & Darzi, A.

(2018). Medication adherence apps: Review
and content analysis. JMIR mHealth and
uHealth, 6(3), e62. https://doi.org/10.2196/
mhealth.6432

Ajzen, |. (1985). From Intentions to Actions:
A Theory of Planned Behavior. In J. Kuhl

& J. Beckmann (Eds.), Action Control:

From Cognition to Behavior (pp. 11-39).
Springer Berlin Heidelberg. https:/doi.
0rg/10.1007/978-3-642-69746-3_2
Ajzen, |. (1991). The theory of planned
behavior. Organizational Behavior

and Human Decision Processes, 50(2),
179-211. https://doi.org/10.1016/0749-
5978(91)90020-T

Akinosun, A. S., Polson, R., Diaz-Skeete, Y.,
De Kock, J. H., Carragher, L., Leslie, S., Grindle,
M., & Gorely, T. (2021). Digital technology
interventions for risk factor modification

in patients with cardiovascular disease:
Systematic review and meta-analysis. JMIR
mHealth and uHealth, 9(3), e21061. https:/
doi.org/10.2196/21061

Al-Arkee, S., Mason, J., Lane, D. A., Fabritz,
L., Chua, W., Haque, M. S,, & Jalal, Z.

(2021). Mobile apps to improve medication
adherence in cardiovascular disease:
Systematic review and meta-analysis.
Journal of Medical Internet Research, 23(5),

€24190. https://doi.org/10.2196/24190


https://doi.org/10.1007/s10926-020-09892-0
https://doi.org/10.1007/s10926-020-09892-0
https://doi.org/10.1016/j.appet.2010.10.012
https://doi.org/10.1016/j.appet.2010.10.012
https://doi.org/10.1161/JAHA.115.003058
https://doi.org/10.1161/JAHA.115.003058
https://doi.org/10.1016/j.pec.2018.07.026
https://doi.org/10.1016/j.pec.2018.07.026
https://doi.org/10.2196/mhealth.6432
https://doi.org/10.2196/mhealth.6432
https://doi.org/10.1007/978-3-642-69746-3_2
https://doi.org/10.1007/978-3-642-69746-3_2
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.2196/21061
https://doi.org/10.2196/21061
https://doi.org/10.2196/24190

67

10.

11.

12.

13.

14.

15.

16.

17.

Alexander, G. L., McClure, J. B., Calvi, J. H.,
Divine, G. W., Stopponi, M. A., Rolnick, S. |,
Heimendinger, J., Tolsma, D. D., Resnicow,

K., Campbell, M. K., Strecher, V. J., Johnson,

C. C., & MENU Choices Team. (2010). A
randomized clinical trial evaluating online
interventions to improve fruit and vegetable
consumption. American Journal of Public
Health, 100(2), 319-326. https:/doi.
0rg/10.2105/AJPH.2008.154468

Alwhaibi, M., AlRuthia, Y., & Meraya,

A. M. (2019). Gender differences in the
prevalence of complementary and alternative
medicine utilization among adults with
arthritis in the United States. Evidence-
Based Complementary and Alternative
Medicine, 2019, 8739170. https:/doi.
0rg/10.1155/2019/8739170

Alwhaibi, M., & Sambamoorthi, U. (2016).
Sex differences in the use of complementary
and alternative medicine among adults

with multiple chronic conditions. Evidence-
Based Complementary and Alternative
Medicine, 2016, 2067095. https:/doi.
0rg/10.1155/2016/2067095

Amankwaa, |, Boateng, D, Quansah, D. Y.,
Akuoko, C. P, & Evans, C. (2018). Effectiveness
of short message services and voice call
interventions for antiretroviral therapy adherence
and other outcomes: A systematic review and
meta-analysis. PloS One, 13(9), e0204091.
https:/doi.org/10.137 1/journal.pone.0204091
APA Dictionary of Psychology. (2022). APA
Dictionary of Psychology. https:/dictionary.
apa.org/behavior-change

Apple App Store: number of available
medical apps as of Q1 2022. (2022). Statista.
https:/wwwv.statista.com/statistics/779910/
health-apps-available-ios-worldwide/
Arigo, D., Jake-Schoffman, D. E., Wolin, K.,
Beckjord, E., Hekler, E. B., & Pagoto, S. L.
(2019). The history and future of digital
health in the field of behavioral medicine.
Journal of Behavioral Medicine, 42(1), 67-83.
https://doi.org/10.1007/s10865-018-9966-z
Armitage, C. J., & Conner, M. (2001). Efficacy
of the Theory of Planned Behaviour: A meta-
analytic review. The British Journal of Social
Psychology, 40(Pt 4), 471-499. https:/doi.
0rg/10.1348/014466601164939

18.

19.

20.

21

22.

23.

24.

Armitage, L. C., Kassavou, A., & Sutton, S.
(2020). Do mobile device apps designed to
support medication adherence demonstrate
efficacy? A systematic review of randomised
controlled trials, with meta-analysis.

BM] Open, 10(1), e032045. https:/doi.
org/10.1136/bmjopen-2019-032045
Ashford, S., Edmunds, J., & French, D. P.
(2010). What is the best way to change self-
efficacy to promote lifestyle and recreational
physical activity? A systematic review with
meta-analysis. British Journal of Health
Psychology, 15(Pt 2), 265-288. https:/doi.
0rg/10.1348/135910709X461752

Atkins, L., Francis, J., Islam, R., O’Connor, D.,
Patey, A, Ivers, N., Foy, R., Duncan, E. M.,
Colquhoun, H., Grimshaw, J. M., Lawton,

R., & Michie, S. (2017). A guide to using the
Theoretical Domains Framework of behaviour
change to investigate implementation
problems. Implementation Science, 12(1), 77.
https://doi.org/10.1186/s13012-017-0605-9
Aubeeluck, E., Al-Arkee, S., Finlay, K., & Jalal,
Z.(2021). The impact of pharmacy care

and motivational interviewing on improving
medication adherence in patients with
cardiovascular diseases: A systematic review
of randomised controlled trials. International
Journal of Clinical Practice, 75(11), e14457.
https://doi.org/10.1111/ijcp.14457

Bailey, R., English, J., Knee, C., & Keller, A.
(2021a). Treatment adherence in integrative
medicine - Part one: Review of literature.
Integrative Medicine, 20(3), 48-60. https:/
www.ncbi.nlm.nih.gov/pubmed/34373679
Bailey, R., English, J., Knee, C., & Keller, A.
(2021b). Treatment adherence in integrative
medicine - Part two: Practitioner insights.
Integrative Medicine, 20(3), 61-65. https:/
www.ncbi.nlm.nih.gov/pubmed/34373680
Bandura, A. (1986). Social foundations of
thought and action: A social cognitive theory.
Prentice-Hall Series in Social Learning
Theory, 617. https:/jpsycnet.apa.org/
fulltext/1985-98423-000.pdf



https://doi.org/10.2105/AJPH.2008.154468
https://doi.org/10.2105/AJPH.2008.154468
https://doi.org/10.1155/2019/8739170
https://doi.org/10.1155/2019/8739170
https://doi.org/10.1155/2016/2067095
https://doi.org/10.1155/2016/2067095
https://doi.org/10.1371/journal.pone.0204091
https://dictionary.apa.org/behavior-change
https://dictionary.apa.org/behavior-change
https://www.statista.com/statistics/779910/health-apps-available-ios-worldwide/
https://www.statista.com/statistics/779910/health-apps-available-ios-worldwide/
https://doi.org/10.1007/s10865-018-9966-z
https://doi.org/10.1348/014466601164939
https://doi.org/10.1348/014466601164939
https://doi.org/10.1136/bmjopen-2019-032045
https://doi.org/10.1136/bmjopen-2019-032045
https://doi.org/10.1348/135910709X461752
https://doi.org/10.1348/135910709X461752
https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1111/ijcp.14457
https://www.ncbi.nlm.nih.gov/pubmed/34373679
https://www.ncbi.nlm.nih.gov/pubmed/34373679
https://www.ncbi.nlm.nih.gov/pubmed/34373680
https://www.ncbi.nlm.nih.gov/pubmed/34373680
https://psycnet.apa.org/fulltext/1985-98423-000.pdf
https://psycnet.apa.org/fulltext/1985-98423-000.pdf

68

25.

26.

27.

28.

29.

30.

3L

Barrett, S., Begg, S., O'Halloran, P., &
Kingsley, M. (2018). Integrated motivational
interviewing and cognitive behaviour therapy
for lifestyle mediators of overweight and
obesity in community-dwelling adults: A
systematic review and meta-analyses.

BMC Public Health, 18(1), 1160. https:/doi.
0rg/10.1186/s12889-018-6062-9

Bishop, F. L., Lauche, R., Cramer, H., Pinto, J.
W., Leung, B., Hall, H., Leach, M., Chung, V.
C., Sundberg, T., Zhang, Y., Steel, A., Ward,

L., Sibbritt, D., & Adams, J. (2019). Health
behavior change and complementary
medicine use: National Health Interview
Survey 2012. Medicina, 55(10). https:/doi.
0rg/10.3390/medicina55100632

Bishop, F. L., & Lewith, G. T. (2010). Who uses
CAM? A narrative review of demographic
characteristics and health factors

associated with CAM use. Evidence-Based
Complementary and Alternative Medicine,
7(1), 11-28. https://doi.org/10.1093/ecam/
nen023

Bisogni, C. A., Jastran, M., Seligson, M., &
Thompson, A. (2012). How people interpret
healthy eating: Contributions of qualitative
research. Journal of Nutrition Education

and Behavior, 44(4), 282-301. https:/doi.
0rg/10.1016/.jneb.2011.11.009

Black, N., Eisma, M. C., Viechtbauer, W.,
Johnston, M., West, R., Hartmann-Boyce, |J.,
Michie, S., & de Bruin, M. (2020). Variability
and effectiveness of comparator group
interventions in smoking cessation trials:

A systematic review and meta-analysis.
Addiction, 115(9), 1607-1617. https:/doi.
0rg/10.1111/add.14969

Black, N., Mullan, B., & Sharpe, L. (2016).
Computer-delivered interventions for
reducing alcohol consumption: Meta-analysis
and meta-regression using behaviour change
techniques and theory. Health Psychology
Review, 10(3), 341-357. https:/doi.org/10.10
80/17437199.2016.1168268

Bodde, A. E., & Seo, D.-C. (2009). A review of
social and environmental barriers to physical
activity for adults with intellectual disabilities.
Disability and Health Journal, 2(2), 57-66.
https://doi.org/10.1016/;.dhjo.2008.11.004

32.

33.

34.

35.

36.

37.

Brannon, E. E., & Cushing, C. C. (2015).

A systematic review: is there an app for
that? Translational science of pediatric
behavior change for physical activity and
dietary interventions. Journal of Pediatric
Psychology, 40(4), 373-384. https:/doi.
0rg/10.1093/jpepsy/jsul08

Brundisini, F., Vanstone, M., Hulan, D., DeJean,
D., & Giacomini, M. (2015). Type 2 diabetes
patients’ and providers’ differing perspectives
on medication nonadherence: A qualitative
meta-synthesis. BMC Health Services
Research, 15, 516. https:/doi.org/10.1186/
s12913-015-1174-8

Bulaj, G., Ahern, M. M., Kuhn, A, Judkins, Z. S,
Bowen, R. C., & Chen, Y. (2016). Incorporating
natural products, pharmaceutical drugs, self-
care and digital/mobile health technologies
into molecular-behavioral combination
therapies for chronic diseases. Current
Clinical Pharmacology, 11(2), 128-145.
https://doi.org/10.2174/1574884711666160
603012237

Bull, E. R, McCleary, N., Li, X., Dombrowski,
S. U., Dusseldorp, E., & Johnston, M. (2018).
Interventions to promote healthy eating,
physical activity and smoking in low-income
groups: A systematic review with meta-
analysis of behavior change techniques

and delivery/context. International Journal of
Behavioral Medicine, 25(6), 605-616. https:/
doi.org/10.1007/512529-018-9734-2

Byrne, M. (2020). Gaps and priorities in
advancing methods for health behaviour
change research. Health Psychology Review,
14(1), 165-175. https://doi.org/10.1080/1743
7199.2019.1707106

Cahill, K., Lancaster, T., & Green, N. (2010).
Stage-based interventions for smoking
cessation. Cochrane Database of Systematic
Reviews, 11, CD004492. https:/doi.
0rg/10.1002/14651858.CD004492.pub4



https://doi.org/10.1186/s12889-018-6062-9
https://doi.org/10.1186/s12889-018-6062-9
https://doi.org/10.3390/medicina55100632
https://doi.org/10.3390/medicina55100632
https://doi.org/10.3390/medicina55100632
https://doi.org/10.3390/medicina55100632
https://doi.org/10.1016/j.jneb.2011.11.009
https://doi.org/10.1016/j.jneb.2011.11.009
https://doi.org/10.1111/add.14969
https://doi.org/10.1111/add.14969
https://doi.org/10.1080/17437199.2016.1168268
https://doi.org/10.1080/17437199.2016.1168268
https://doi.org/10.1016/j.dhjo.2008.11.004
https://doi.org/10.1093/jpepsy/jsu108
https://doi.org/10.1093/jpepsy/jsu108
https://doi.org/10.1186/s12913-015-1174-8
https://doi.org/10.1186/s12913-015-1174-8
https://doi.org/10.2174/1574884711666160603012237
https://doi.org/10.2174/1574884711666160603012237
https://doi.org/10.1007/s12529-018-9734-z
https://doi.org/10.1007/s12529-018-9734-z
https://doi.org/10.1080/17437199.2019.1707106
https://doi.org/10.1080/17437199.2019.1707106
https://doi.org/10.1002/14651858.CD004492.pub4
https://doi.org/10.1002/14651858.CD004492.pub4

69

38.

39.

40.

41.

42.

43.

44,

Campbell, A.N. C., Nunes, E. V., Matthews,

A. G, Stitzer, M., Miele, G. M., Polsky, D.,
Turrigiano, E., Walters, S., McClure, E. A,

Kyle, T. L., Wahle, A, Van Veldhuisen, P.,
Goldman, B., Babcock, D., Stabile, P. Q.,
Winhusen, T., & Ghitza, U. E. (2014). Internet-
delivered treatment for substance abuse:

A multisite randomized controlled trial. The
American Journal of Psychiatry, 171(6),
683-690. https:/doi.org/10.1176/appi.
0jp.2014.13081055

Carey, K. B., Scott-Sheldon, L. A. |., Elliott, J. C.,
Bolles, J. R., & Carey, M. P. (2009). Computer-
delivered interventions to reduce college
student drinking: A meta-analysis. Addiction,
104(11), 1807-1819. https:/doi.org/10.1111/
}.1360-0443.2009.02691.x

Carey, K. B., Scott-Sheldon, L. A. J., Elliott, J.
C., Garey, L., & Carey, M. P. (2012). Face-
to-face versus computer-delivered alcohol
interventions for college drinkers: A meta-
analytic review, 1998 to 2010. Clinical
Psychology Review, 32(8), 690-703. https:/
doi.org/10.1016/j.cpr.2012.08.001

Carey, R. N, Connell, L. E., Johnston, M.,
Rothman, A. J,, de Bruin, M., Kelly, M. P., &
Michie, S. (2019). Behavior change techniques
and their mechanisms of action: A synthesis
of links described in published intervention
literature. Annals of Behavioral Medicine,
53(8), 693-707. https:/doi.org/10.1093/abm/
kay078

Carraca, E., Encantado, J., Battista, F.,
Beaulieu, K., Blundell, J., Busetto, L., van Baak,
M., Dicker, D., Ermolao, A., Farpour-Lambert,
N., Pramono, A., Woodward, E., Bellicha, A.,
& Oppert, J.-M. (2021). Effective behavior
change techniques to promote physical
activity in adults with overweight or obesity:
A systematic review and meta-analysis.
Obesity Reviews, 22 Suppl 4, e13258. https:/
doi.org/10.1111/0br.13258

Carrero, I., Vila, |, & Redondo, R. (2019). What
makes implementation intention interventions
effective for promoting healthy eating
behaviours? A meta-regression. Appetite,
140, 239-247. https://doi.org/10.1016/,.
appet.2019.05.024

Carter, K. F., & Kulbok, P. A. (2002). Motivation
for health behaviours: A systematic review

45.

46.

47.

48.

49.

50.

of the nursing literature. Journal of Advanced
Nursing, 40(3), 316-330. https:/doi.
0rg/10.1046/.1365-2648.2002.02373.x
Carvalho de Menezes, M., Bedeschi, L. B.,
Santos, L. C. D, & Lopes, A. C. S. (2016).
Interventions directed at eating habits and
physical activity using the Transtheoretical
Model: A systematic review. Nutricion
Hospitalaria, 33(5), 586. https:/doi.
0rg/10.20960/nh.586

CDC. (2022, May 6). Chronic Diseases in
America. https:/www.cdc.gov/chronicdisease/
resources/infographic/chronic-diseases.htm
Ceccarini, M., Borrello, M., Pietrabissa, G.,
Manzoni, G. M., & Castelnuovo, G. (2015).
Assessing motivation and readiness to
change for weight management and control:
an in-depth evaluation of three sets of
instruments. Frontiers in Psychology, 6, 511.
https:/doi.org/10.3389/fpsyg.2015.00511
Chamberlin, S. R., Oberg, E., Hanes, D. A, &
Calabrese, C. (2014). Naturopathic practice
at north american academic institutions:
Description of 300,483 visits and comparison
to conventional primary care. Integrative
Medicine Insights, 9, 7-15. https:/doi.
0rg/10.4137/IM1.514124

Chan, D.N. S, & So, W. K. W. (2021).
Effectiveness of motivational interviewing in
enhancing cancer screening uptake amongst
average-risk individuals: A systematic review.
International Journal of Nursing Studies,

113, 103786. https://doi.org/10.1016/.
ijnurstu.2020.103786

Charpentier, G., Benhamou, P--Y., Dardari,

D., Clergeot, A, Franc, S., Schaepelynck-
Belicar, P., Catargi, B., Melki, V., Chaillous,

L., Farret, A., Bosson, J.-L., Penfornis, A., &
TeleDiab Study Group. (2011). The Diabeo
software enabling individualized insulin dose
adjustments combined with telemedicine
support improves HbAlc in poorly controlled
type 1 diabetic patients: A 6-month,
randomized, open-label, parallel-group,
multicenter trial (TeleDiab 1 Study). Diabetes
Care, 34(3), 533-5309. https://doi.org/10.2337/
dc10-1259



https://doi.org/10.1176/appi.ajp.2014.13081055
https://doi.org/10.1176/appi.ajp.2014.13081055
https://doi.org/10.1111/j.1360-0443.2009.02691.x
https://doi.org/10.1111/j.1360-0443.2009.02691.x
https://doi.org/10.1016/j.cpr.2012.08.001
https://doi.org/10.1016/j.cpr.2012.08.001
https://doi.org/10.1093/abm/kay078
https://doi.org/10.1093/abm/kay078
https://doi.org/10.1111/obr.13258
https://doi.org/10.1111/obr.13258
https://doi.org/10.1016/j.appet.2019.05.024
https://doi.org/10.1016/j.appet.2019.05.024
https://doi.org/10.1046/j.1365-2648.2002.02373.x
https://doi.org/10.1046/j.1365-2648.2002.02373.x
https://doi.org/10.20960/nh.586
https://doi.org/10.20960/nh.586
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://doi.org/10.3389/fpsyg.2015.00511
https://doi.org/10.4137/IMI.S14124
https://doi.org/10.4137/IMI.S14124
https://doi.org/10.1016/j.ijnurstu.2020.103786
https://doi.org/10.1016/j.ijnurstu.2020.103786
https://doi.org/10.2337/dc10-1259
https://doi.org/10.2337/dc10-1259

70

51.

52.

53.

54.

55.

56.

57.

Chauhan, B. F., Jeyaraman, M. M., Mann, A. S,
Lys, J., Skidmore, B, Sibley, K. M., Abou-Setta,
A. M, & Zarychanski, R. (2017). Behavior
change interventions and policies influencing
primary healthcare professionals’ practice-an
overview of reviews. Implementation Science,
12(1), 3. https:/doi.org/10.1186/s13012-016-
0538-8

Cheen, M. H. H., Tan, Y. Z., Oh, L. F., Wee, H.
L., & Thumboo, J. (2019). Prevalence of and
factors associated with primary medication
non-adherence in chronic disease: A
systematic review and meta-analysis.
International Journal of Clinical Practice,
73(6), e13350. https:/doi.org/10.1111/

ijcp.13350

Chen, S--H., Lai, H.-R., Chen, S--R., Lin, P.-C,,
Chou, K--R., & Lee, P.-H. (2019). Validity and
reliability of a Chinese-language instrument
for continuous assessment of exercise stages
of change in adults. The Journal of Nursing
Research, 27(4), e37. https://doi.org/10.1097/
jnr.0000000000000310

Chew, H.S. ., Cheng, H. Y., & Chair, S.

Y. (2019). The suitability of motivational
interviewing versus cognitive behavioural
interventions on improving self-care in
patients with heart failure: A literature review
and discussion paper. Applied Nursing

Research, 45, 17-22. https://doi.org/10.1016/i.

apnr.2018.11.006

Choi, Y. K., Demiris, G., Lin, S.-Y., Iribarren, S.
J. Landis, C. A,, Thompson, H. J., McCurry, S.
M., Heitkemper, M. M., & Ward, T. M. (2018).
Smartphone applications to support sleep
self-management: review and evaluation.
Journal of Clinical Sleep Medicine, 14(10),
1783-1790. https://doi.org/10.5664/
jcsm.7396

Christensen, D. R., Landes, R. D., Jackson,

L., Marsch, L. A., Mancino, M. J., Chopra,

M. P., & Bickel, W. K. (2014). Adding an
Internet-delivered treatment to an efficacious
treatment package for opioid dependence.
Journal of Consulting and Clinical Psychology,
82(6), 964-972. https://doi.org/10.1037/
a0037496

Clarke, T. C., Black, L. I., Stussman, B. J.,
Barnes, P. M., & Nahin, R. L. (2015). Trends in
the use of complementary health approaches

58.

59.

60.

61.

62.

63.

64.

65.

among adults: United States, 2002-

2012. National Health Statistics Reports,
79, 1-16. https://www.ncbi.nlm.nih.gov/
pubmed/25671660

Clinical Research. (2021a, March 22).
DarioHealth. https:/www.dariohealth.com/
clinical-research/

Clinical Research. (2021b, August 12).
Welldoc | Chronic care platform; Welldoc
Master Site. https:/www.welldoc.com/
clinical-research/

Cobb, N. K., Graham, A. L., Bock, B. C.,
Papandonatos, G., & Abrams, D. B. (2005).
Initial evaluation of a real-world Internet
smoking cessation system. Nicotine &
Tobacco Research, 7(2), 207-216. https:/doi.
0rg/10.1080/14622200500055319
Cochrane training. (2022). Cochrane
Handbook for Systematic Reviews of
Interventions. https:/training.cochrane.org/
handbook/current

Cohen, J. (1988). Statistical Power
Analysis for the Behavioral Sciences

(2nd Edition). Routledge. https:/doi.
0rg/10.4324/9780203771587
Compernolle, S., DeSmet, A., Poppe, L.,
Crombez, G., De Bourdeaudhuij, I, Cardon,
G., van der Ploeg, H. P., & Van Dyck, D.
(2019). Effectiveness of interventions

using self-monitoring to reduce sedentary
behavior in adults: A systematic review and
meta-analysis. The International Journal of
Behavioral Nutrition and Physical Activity,
16(1), 63. https:/doi.org/10.1186/s12966-
019-0824-3

Connell, L. E., Carey, R. N., de Bruin, M.,
Rothman, A. J., Johnston, M., Kelly, M. P., &
Michie, S. (2019). Links between behavior
change techniques and mechanisms of
action: An expert consensus study. Annals of
Behavioral Medicine, 53(8), 708-720. https:/
doi.org/10.1093/abm/kay082
Contreras-Ydfiez, |., Ruiz-Medrano, E.,
Herndndez, L. D. C. R., & Pascual-Ramos,
V. (2018). Psychometric validation of an
empowerment scale for Spanish-speaking
patients with rheumatoid arthritis. Arthritis
Research & Therapy, 20(1), 244. https:/doi.
0rg/10.1186/s13075-018-1741-6



https://doi.org/10.1186/s13012-016-0538-8
https://doi.org/10.1186/s13012-016-0538-8
https://doi.org/10.1111/ijcp.13350
https://doi.org/10.1111/ijcp.13350
https://doi.org/10.1097/jnr.0000000000000310
https://doi.org/10.1097/jnr.0000000000000310
https://doi.org/10.1016/j.apnr.2018.11.006
https://doi.org/10.1016/j.apnr.2018.11.006
https://doi.org/10.1016/j.apnr.2018.11.006
https://doi.org/10.1016/j.apnr.2018.11.006
https://doi.org/10.1037/a0037496
https://doi.org/10.1037/a0037496
https://www.ncbi.nlm.nih.gov/pubmed/25671660
https://www.ncbi.nlm.nih.gov/pubmed/25671660
https://www.dariohealth.com/clinical-research/
https://www.dariohealth.com/clinical-research/
https://www.welldoc.com/clinical-research/
https://www.welldoc.com/clinical-research/
https://doi.org/10.1080/14622200500055319
https://doi.org/10.1080/14622200500055319
https://training.cochrane.org/handbook/current
https://training.cochrane.org/handbook/current
https://doi.org/10.4324/9780203771587
https://doi.org/10.4324/9780203771587
https://doi.org/10.1186/s12966-019-0824-3
https://doi.org/10.1186/s12966-019-0824-3
https://doi.org/10.1093/abm/kay082
https://doi.org/10.1093/abm/kay082
https://doi.org/10.1186/s13075-018-1741-6
https://doi.org/10.1186/s13075-018-1741-6

Al

66.

67.

68.

69.

70.

71

72.

Cooke, R., Dahdah, M., Norman, P., &

French, D. P. (2016). How well does the
theory of planned behaviour predict alcohol
consumption? A systematic review and
meta-analysis. Health Psychology Review,
10(2), 148-167. https://doi.org/10.1080/1743
7199.2014.947547

Cooke, R., & French, D. P. (2008). How

well do the theory of reasoned action

and theory of planned behaviour predict
intentions and attendance at screening
programmes? A meta-analysis. Psychology
& Health, 23(7), 745-765. https:/doi.
0rg/10.1080/08870440701544437

Craig Lefebvre, R., Tada, V., Hilfiker, S. W.,

& Baur, C. (2010). The assessment of user
engagement with eHealth content: The
eHealth engagement Scalel. Journal of
Computer-Mediated Communication, 15(4),
666-681. https:/doi.org/10.1111/1.1083-
6101.2009.01514.x

Cross, A. |., Elliott, R. A., Petrie, K., Kuruvilla,
L., & George, J. (2020). Interventions for
improving medication-taking ability and
adherence in older adults prescribed

multiple medications. Cochrane Database of
Systematic Reviews, 5, CD012419. https:/
doi.org/10.1002/14651858.CD012419.pub2
Curran, F,, Blake, C., Cunningham, C.,
Perrotta, C., van der Ploeg, H., Matthews,

J., & O'Donoghue, G. (2021). Efficacy,
characteristics, behavioural models and
behaviour change strategies, of non-
workplace interventions specifically targeting
sedentary behaviour; A systematic review
and meta-analysis of randomised control
trials in healthy ambulatory adults. PloS One,
16(9), e0256828. https://doi.org/10.1371/
journal.pone.0256828

Dang, A, Arora, D., & Rane, P. (2020). Role of
digital therapeutics and the changing future
of healthcare. Journal of Family Medicine and
Primary Care, 9(5), 2207-2213. https:/doi.
0rg/10.4103/ifmpc.jfmpc_105 20

Davidson, K. W., & Scholz, U. (2020).
Understanding and predicting health
behaviour change: A contemporary view
through the lenses of meta-reviews. Health
Psychology Review, 14(1), 1-5. https:/doi.org
/10.1080/17437199.2020.1719368

73.

74.

75.

76.

77.

78.

79.

80.

Davis, R., Campbell, R., Hildon, Z., Hobbs, L.,
& Michie, S. (2015). Theories of behaviour
and behaviour change across the social

and behavioural sciences: A scoping review.
Health Psychology Review, 9(3), 323-344.
https:/doi.org/10.1080/17437199.2014.94
1722

de Moissac, D., & Bowen, S. (2019). Impact

of language barriers on quality of care

and patient safety for official language
minority francophones in Canada. Journal of
Patient Experience, 6(1), 24-32. https:/doi.
0rg/10.1177/2374373518769008

Dean, A. J., Walters, J., & Hall, A. (2010).

A systematic review of interventions to
enhance medication adherence in children
and adolescents with chronic illness. Archives
of Disease in Childhood, 95(9), 717-723.
https:/doi.org/10.1136/adc.2009.175125
DeFulio, A., & Silverman, K. (2012). The use of
incentives to reinforce medication adherence.
Preventive Medicine, 55 Suppl, S86-594.
https://doi.org/10.1016/j.ypmed.2012.04.017
Demonceau, J., Ruppar, T., Kristanto, P., Hughes,
D. A, Fargher, E., Kardas, P, De Geest, S,
Dobbels, F.,, Lewek, P., Urquhart, J., Vrijens,

B., & ABC project team. (2013). Identification
and assessment of adherence-enhancing
interventions in studies assessing medication
adherence through electronically compiled drug
dosing histories: A systematic literature review
and meta-analysis. Drugs, 73(6), 545-562.
https:/doi.org/10.1007/s40265-013-0041-3
Denford, S., Taylor, R. S., Campbell, J. L., &
Greaves, C. J. (2014). Effective behavior
change techniques in asthma self-care
interventions: Systematic review and
meta-regression. Health Psychology, 33(7),
577-587. https://doi.org/10.1037/a0033080
deprexis®. (n.d.). Deprexis® | Online therapy
for depression. Retrieved May 26, 2022, from
https:/fus.deprexis.com/

DiClemente, C. C., & Hughes, S. O. (1990).
Stages of change profiles in outpatient
alcoholism treatment. Journal of Substance
Abuse, 2(2), 217-235. https://doi.org/10.1016/
s0899-3289(05)80057-4



https://doi.org/10.1186/s13075-018-1741-6
https://doi.org/10.1186/s13075-018-1741-6
https://doi.org/10.1080/08870440701544437
https://doi.org/10.1080/08870440701544437
https://doi.org/10.1111/j.1083-6101.2009.01514.x
https://doi.org/10.1111/j.1083-6101.2009.01514.x
https://doi.org/10.1002/14651858.CD012419.pub2
https://doi.org/10.1002/14651858.CD012419.pub2
https://doi.org/10.1371/journal.pone.0256828
https://doi.org/10.1371/journal.pone.0256828
https://doi.org/10.4103/jfmpc.jfmpc_105_20
https://doi.org/10.4103/jfmpc.jfmpc_105_20
https://doi.org/10.1080/17437199.2020.1719368
https://doi.org/10.1080/17437199.2020.1719368
https://doi.org/10.1080/17437199.2014.941722
https://doi.org/10.1080/17437199.2014.941722
https://doi.org/10.1177/2374373518769008
https://doi.org/10.1177/2374373518769008
https://doi.org/10.1136/adc.2009.175125
https://doi.org/10.1016/j.ypmed.2012.04.017
https://doi.org/10.1007/s40265-013-0041-3
https://doi.org/10.1037/a0033080
https://us.deprexis.com/
https://doi.org/10.1016/s0899-3289(05)80057-4
https://doi.org/10.1016/s0899-3289(05)80057-4

72

81.

82.

83.

84.

85.

86.

87.

DiClemente, C. C., Schlundt, D., & Gemmell,
L. (2004). Readiness and stages of change
in addiction treatment. The American Journal
on Addictions, 13(2), 103-119. https:/doi.
0rg/10.1080/10550490490435777

Dorstyn, D. S., Mathias, J. L., Bombardier,

C. H., & Osborn, A. J. (2020). Motivational
interviewing to promote health outcomes
and behaviour change in multiple

sclerosis: A systematic review. Clinical
Rehabilitation, 34(3), 299-309. https:/doi.
0rg/10.1177/0269215519895790

Dounavi, K., & Tsoumani, O. (2019). Mobile
health applications in weight management: A
systematic literature review. American Journal
of Preventive Medicine, 56(6), 894-903.
https:/doi.org/10.1016/j.amepre.2018.12.005
Dowd, K. P., Szeklicki, R., Minetto, M. A,
Murphy, M. H., Palito, A., Ghigo, E., van

der Ploeg, H., Ekelund, U., Maciaszek, J.,
Stemplewski, R., Tomczak, M., & Donnelly, A.
E. (2018). A systematic literature review of
reviews on techniques for physical activity
measurement in adults: a DEDIPAC study.
The International Journal of Behavioral
Nutrition and Physical Activity, 15(1), 15.
https:/doi.org/10.1186/s12966-017-0636-2
Dozois, D. J. A., Westra, H. A., Collins,

K. A, Fung, T. S, & Garry, J. K. F. (2004).
Stages of change in anxiety: psychometric
properties of the University of Rhode

Island Change Assessment (URICA) scale.
Behaviour Research and Therapy, 42(6),
711-729. https://doi.org/10.1016/S0005-
7967(03)00193-1

Duan, Y., Shang, B., Liang, W., Du, G.,

Yang, M., & Rhodes, R. E. (2021). Effects of
eHealth-based multiple health behavior
change interventions on physical activity,
healthy diet, and weight in people with
noncommunicable diseases: Systematic
review and meta-analysis. Journal of Medical
Internet Research, 23(2), e23786. https:/doi.
0rg/10.2196/23786

Eskildsen, N. B,, Joergensen, C. R., Thomsen,
T. G, Ross, L., Dietz, S. M., Groenvold, M., &
Johnsen, A. T. (2017). Patient empowerment:
A systematic review of questionnaires
measuring empowerment in cancer patients.

88.

89.

90.

91.

92.

93.

Acta Oncologica, 56(2), 156-165. https:/doi.
0rg/10.1080/0284186X.2016.1267402
Eysenbach, G., & Wyatt, J. (2002). Using the
Internet for surveys and health research.
Journal of Medical Internet Research, 4(2),
E13. https:/doi.org/10.2196/jmir.4.2.e13
Faraone, S. V. (2008). Interpreting estimates
of treatment effects: Implications for
managed care. P & T: A Peer-Reviewed
Journal for Formulary Management, 33(12),
700-711. https://www.ncbi.nlm.nih.gov/
pubmed/19750051

Fernandes, L. G., Devan, H., Fioratti, I,
Kamper, S. J., Williams, C. M., & Saragiotto,
B.T. (2022). At my own pace, space, and
place: A systematic review of qualitative
studies of enablers and barriers to telehealth
interventions for people with chronic

pain. Pain, 163(2), e165-e181. https:/doi.
0rg/10.1097/}.pain.0000000000002364
Field, C. A., Adinoff, B., Harris, T. R., Ball,

S. A., & Carroll, K. M. (2009). Construct,
concurrent and predictive validity of the
URICA: Data from two multi-site clinical
trials. Drug and Alcohol Dependence,
101(1-2), 115-123. https://doi.org/10.1016/.
drugalcdep.2008.12.003

Fletcher, B. R., Hartmann-Boyce, J., Hinton,
L., & McManus, R. J. (2015). The effect of self-
monitoring of blood pressure on medication
adherence and lifestyle factors: A systematic
review and meta-analysis. American Journal
of Hypertension, 28(10), 1209-1221. https:/
doi.org/10.1093/ajh/hpv008

Franc, S., Hanaire, H., Benhamou, P.-Y.,
Schaepelynck, P., Catargi, B., Farret, A.,
Fontaine, P., Guerci, B., Reznik, Y., Jeandidier,
N., Penfornis, A., Borot, S., Chaillous, L.,
Serusclat, P., Kherbachi, Y., d'Orsay, G.,
Detournay, B., Simon, P., & Charpentier,

G. (2020). DIABEO system combining a
mobile app software with and without
telemonitoring versus standard care: A
randomized controlled trial in diabetes
patients poorly controlled with a basal-bolus
insulin regimen. Diabetes Technology &
Therapeutics, 22(12), 904-911. https:/doi.
0rg/10.1089/dia.2020.0021



https://doi.org/10.1080/10550490490435777
https://doi.org/10.1080/10550490490435777
https://doi.org/10.1177/0269215519895790
https://doi.org/10.1177/0269215519895790
https://doi.org/10.1016/j.amepre.2018.12.005
https://doi.org/10.1186/s12966-017-0636-2
https://doi.org/10.1016/S0005-7967(03)00193-1
https://doi.org/10.1016/S0005-7967(03)00193-1
https://doi.org/10.2196/23786
https://doi.org/10.2196/23786
https://doi.org/10.1080/0284186X.2016.1267402
https://doi.org/10.1080/0284186X.2016.1267402
https://doi.org/10.2196/jmir.4.2.e13
https://doi.org/10.2196/jmir.4.2.e13
https://doi.org/10.2196/jmir.4.2.e13
https://doi.org/10.1097/j.pain.0000000000002364
https://doi.org/10.1097/j.pain.0000000000002364
https://doi.org/10.1016/j.drugalcdep.2008.12.003
https://doi.org/10.1016/j.drugalcdep.2008.12.003
https://doi.org/10.1093/ajh/hpv008
https://doi.org/10.1093/ajh/hpv008
https://doi.org/10.1089/dia.2020.0021
https://doi.org/10.1089/dia.2020.0021

73

94.

95.

96.

97.

98.

99.

100.

Franc, S., Joubert, M., Daoudi, A., Fagour,

C., Benhamou, P.-Y., Rodier, M., Boucherie,

B., Benamo, E., Schaepelynck, P., Guerci,

B., Dardari, D., Borot, S., Penfornis, A,
D'Orsay, G., Mari, K., Reznik, Y., Randazzo,
C., Charpentier, G., & TeleDiab study group.
(2019). Efficacy of two telemonitoring
systems to improve glycaemic control during
basal insulin initiation in patients with type

2 diabetes: The TeleDiab-2 randomized
controlled trial. Diabetes, Obesity &
Metabolism, 21(10), 2327-2332. https:/doi.
0rg/10.1111/dom.13806

Freespira®. (2021, September 16). Digital
Therapeutics Alliance. https:/dtxalliance.org/
products/freespira/

Frost, H., Campbell, P., Maxwell, M., O'Carroll,
R. E., Dombrowski, S. U., Williams, B.,
Cheyne, H., Coles, E., & Pollock, A. (2018).
Effectiveness of motivational interviewing on
adult behaviour change in health and social
care settings: A systematic review of reviews.
PloS One, 13(10), e0204890. https:/doi.
org/10.1371/journal.pone.0204890

Fuller, R. H., Perel, P., Navarro-Ruan, T,
Nieuwlaat, R., Haynes, R. B., & Huffman, M.
D. (2018). Improving medication adherence
in patients with cardiovascular disease:

A systematic review. Heart, 104(15),
1238-1243. https://doi.org/10.1136/
heartjnl-2017-312571

Furnham, A., & Forey, J. (1994). The attitudes,
behaviors and beliefs of patients of
conventional vs. complementary (alternative)
medicine. Journal of Clinical Psychology,
50(3), 458-469. https:/doi.org/10.1002/1097-

4679(199405)50:3<458::aid-
jclp2270500318>3.0.c0;2-v

Gdlvez Espinoza, P., Gémez San Carlos, N.,
Nicoletti Rojas, D., & Cerda Rioseco, R. (2019).
Is the individual motivational interviewing
effective in overweight and obesity
treatment? A systematic review. Atencion
primaria / Sociedad Espanola de Medicina
de Familia y Comunitaria, 51(9), 548-561.
https://doi.org/10.1016/j.aprim.2018.04.006
Galvin, G. (2021). COVID-19 accelerated
use of digital therapeutics, but coverage
issues and regulatory questions could slow
their momentum. Morning Consult. https:/

101.

102.

103.

104.

105.

106.

107.

morningconsult.com/2021/06/15/digital-
therapeutics-use-coverage-polling/
Garnett, C. V., Crane, D., Brown, ., Kaner, E. F.
S, Beyer, F. R., Muirhead, C. R., Hickman, M.,
Beard, E., Redmore, J., de Vocht, F., & Michie,
S. (2018). Behavior change techniques used
in digital behavior change interventions

to reduce excessive alcohol consumption:

A meta-regression. Annals of Behavioral
Medicine, 52(6), 530-543. https:/doi.
org/10.1093/abm/kax029

Ghizzardi, G., Arrigoni, C., Dellafiore, F.,
Vellone, E., & Caruso, R. (2021). Efficacy of
motivational interviewing on enhancing
self-care behaviors among patients with
chronic heart failure: A systematic review
and meta-analysis of randomized controlled
trials. Heart Failure Reviews. https:/doi.
0rg/10.1007/s10741-021-10110-z

Gong, E., Zhang, Z., Jin, X,, Liu, Y., Zhong, L.,
Wu, Y., Zhong, X,, Yan, L. L., & Oldenburg, B.
(2020). Quality, functionality, and features
of Chinese mobile apps for diabetes
self-management: systematic search and
evaluation of mobile apps. IMIR mHealth
and uHealth, 8(4), e14836. https:/doi.
0rg/10.2196/14836

Google Play: number of available medical
apps as of Q1 2022. (2022). Statista. https:/
www.statista.com/statistics/779919/health-
apps-available-google-play-worldwide/
Hagger, M. S., Moyers, S., McAnally, K., &
McKinley, L. E. (2020). Known knowns and
known unknowns on behavior change
interventions and mechanisms of action.
Health Psychology Review, 14(1), 199-212.
https:/doi.org/10.1080/17437199.2020.17
19184

Hall, L., Colantonio, A., & Yoshida, K. (2003).
Barriers to nutrition as a health promotion
practice for women with disabilities.
International Journal of Rehabilitation
Research, 26(3), 245-247. https:/doi.
0rg/10.1097/00004356-200309000-00013
Hasler, G,, Klaghofer, R., & Buddeberg, C.
(2003). [The University of Rhode Island
Change Assessment Scale (URICA)].
Psychotherapie, Psychosomatik, medizinische
Psychologie, 53(9-10), 406-411. https:/doi.
0rg/10.1055/5-2003-42172



https://doi.org/10.1111/dom.13806
https://doi.org/10.1111/dom.13806
https://dtxalliance.org/products/freespira/
https://dtxalliance.org/products/freespira/
https://doi.org/10.1371/journal.pone.0204890
https://doi.org/10.1371/journal.pone.0204890
https://doi.org/10.1136/heartjnl-2017-312571
https://doi.org/10.1136/heartjnl-2017-312571
https://doi.org/10.1002/1097-4679(199405)50:3<458::aid-jclp2270500318>3.0.co;2-v
https://doi.org/10.1002/1097-4679(199405)50:3<458::aid-jclp2270500318>3.0.co;2-v
https://doi.org/10.1002/1097-4679(199405)50:3<458::aid-jclp2270500318>3.0.co;2-v
https://doi.org/10.1016/j.aprim.2018.04.006
https://morningconsult.com/2021/06/15/digital-therapeutics-use-coverage-polling/
https://morningconsult.com/2021/06/15/digital-therapeutics-use-coverage-polling/
https://morningconsult.com/2021/06/15/digital-therapeutics-use-coverage-polling/
https://doi.org/10.1093/abm/kax029
https://doi.org/10.1093/abm/kax029
https://doi.org/10.1007/s10741-021-10110-z
https://doi.org/10.1007/s10741-021-10110-z
https://doi.org/10.2196/14836
https://doi.org/10.2196/14836
http://
http://
http://
https://doi.org/10.1080/17437199.2020.1719184
https://doi.org/10.1080/17437199.2020.1719184
https://doi.org/10.1097/00004356-200309000-00013
https://doi.org/10.1097/00004356-200309000-00013
https://doi.org/10.1055/s-2003-42172
https://doi.org/10.1055/s-2003-42172

74

108.

109.

110.

111.

112.

113.

114.

Hawk, C., Ndetan, H., & Evans, M. W.,, Jr.
(2012). Potential role of complementary and
alternative health care providers in chronic
disease prevention and health promotion: An
analysis of National Health Interview Survey
data. Preventive Medicine, 54(1), 18-22.
https:/doi.org/10.1016/.ypmed.2011.07.002

Hecht, E. M., Layton, M. R., Abrams, G. A,
Rabil, A. M., & Landy, D. C. (2020). Healthy
behavior adherence: The national health and
nutrition examination survey, 2005-2016.
American Journal of Preventive Medicine,
59(2), 270-273. https://doi.org/10.1016/,.
amepre.2020.02.013

Heimlich, J. E., & Ardoin, N. M. (2008).
Understanding behavior to understand
behavior change: A literature

review. Environmental Education
Research, 14(3), 215-237. https:/doi.
0rg/10.1080/13504620802148881

Henderson, M. J., Saules, K. K., & Galen, L.

W. (2004). The predictive validity of the
university of rhode island change assessment
questionnaire in a heroin-addicted
polysubstance abuse sample. Psychology of
Addictive Behaviors: Journal of the Society of
Psychologists in Addictive Behaviors, 18(2),
106-112. https://doi.org/10.1037/0893-

164X.18.2.106

Hill, L. M., Golin, C. E., Pack, A., Carda-
Auten, J., Wallace, D. D., Cherkur, S., Farel,
C. E., Rosen, E. P., Gandhi, M., Asher Prince,
H. M., & Kashuba, A. D. M. (2020). Using
real-time adherence feedback to enhance
communication about adherence to
antiretroviral therapy: Patient and clinician
perspectives. The Journal of the Association
of Nurses in AIDS Care, 31(1), 25-34. https:/
doi.org/10.1097/INC.0000000000000089
Home. (2021, January 12). Digital
Therapeutics Alliance. https:/dtxalliance.org/
Howlett, N., Trivedi, D., Troop, N. A., &
Chater, A. M. (2019). Are physical activity
interventions for healthy inactive adults
effective in promoting behavior change and
maintenance, and which behavior change
techniques are effective? A systematic
review and meta-analysis. Translational
Behavioral Medicine, 9(1), 147-157. https:/
doi.org/10.1093/tbm/iby010

115.

116.

117.

118.

119.

120.

121.

Hsu, M. S. H., Rouf, A., & Allman-Farinelli,

M. (2018). Effectiveness and behavioral
mechanisms of social media interventions for
positive nutrition behaviors in adolescents: A
systematic review. The Journal of Adolescent
Health, 63(5), 531-545. https:/doi.
0rg/10.1016/j.jadohealth.2018.06.009
Humphreys, G., Evans, R., Makin, H., Cooke,
R., & Jones, A. (2021). Identification of
behavior change techniques from successful
web-based interventions targeting alcohol
consumption, binge eating, and gambling:
Systematic review. Journal of Medical
Internet Research, 23(2), e22694. https:/doi.
0rg/10.2196/22694

Hutchins, V., Zhang, B., Fleurence, R. L.,
Krishnarajah, G, & Graham, J. (2011). A
systematic review of adherence, treatment
satisfaction and costs, in fixed-dose combination
regimens in type 2 diabetes. Current Medical
Research and Opinion, 27(6), 1157-1168.
https:/doi.org/10.1185/03007995.2011.570745
Imeri, H., Toth, J., Arnold, A., & Barnard, M.
(2022). Use of the transtheoretical model

in medication adherence: A systematic
review. Research in Social & Administrative
Pharmacy, 18(5), 2778-2785. https:/doi.
0rg/10.1016/j.sapharm.2021.07.008
Internet users in the world 2022. (n.d.).
Statista. Retrieved May 25, 2022, from
https:/www.statista.com/statistics/617136/
digital-population-worldwide/

Jahangiry, L., Farhangi, M. A., Shab-Bidar, S,
Rezaei, F., & Pashaei, T. (2017). Web-based
physical activity interventions: A systematic
review and meta-analysis of randomized
controlled trials. Public Health, 152, 36-46.
https:/doi.org/10.1016/j.puhe.2017.06.005
Jeminiwa, R., Hohmann, L., Qian, J., Garza,
K., Hansen, R., & Fox, B. I. (2019). Impact of
eHealth on medication adherence among
patients with asthma: A systematic review
and meta-analysis. Respiratory Medicine,
149, 59-68. https://doi.org/10.1016/.
rmed.2019.02.011



https://doi.org/10.1016/j.ypmed.2011.07.002
https://doi.org/10.1016/j.amepre.2020.02.013
https://doi.org/10.1016/j.amepre.2020.02.013
https://doi.org/10.1080/13504620802148881
https://doi.org/10.1080/13504620802148881
https://doi.org/10.1037/0893-164X.18.2.106
https://doi.org/10.1037/0893-164X.18.2.106
https://doi.org/10.1097/JNC.0000000000000089
https://doi.org/10.1097/JNC.0000000000000089
https://dtxalliance.org/
https://doi.org/10.1093/tbm/iby010
https://doi.org/10.1093/tbm/iby010
https://doi.org/10.1016/j.jadohealth.2018.06.009
https://doi.org/10.1016/j.jadohealth.2018.06.009
https://doi.org/10.2196/22694
https://doi.org/10.2196/22694
https://doi.org/10.1185/03007995.2011.570745
https://doi.org/10.1016/j.sapharm.2021.07.008
https://doi.org/10.1016/j.sapharm.2021.07.008
https://www.statista.com/statistics/617136/digital-population-worldwide/
https://www.statista.com/statistics/617136/digital-population-worldwide/
https://doi.org/10.1016/j.puhe.2017.06.005
https://doi.org/10.1016/j.rmed.2019.02.011
https://doi.org/10.1016/j.rmed.2019.02.011

75

122.

123.

124.

125.

126.

127.

128.

Jerdén, L., Dalton, J., Johansson, H., Sorensen,
J., Jenkins, P., & Weinehall, L. (2018).

Lifestyle counseling in primary care in the
United States and Sweden: A comparison

of patients’ expectations and experiences.
Global Health Action, 11(1), 1438238. https:/
doi.org/10.1080/16549716.2018.1438238
Jiménez-Zazo, F., Romero-Blanco, C., Castro-
Lemus, N., Dorado-Sudrez, A., & Aznar, S.
(2020). Transtheoretical model for physical
activity in older adults: Systematic review.
International Journal of Environmental
Research and Public Health, 17(24). https:/
doi.org/10.3390/ijerph17249262

Johnson, B. T., Scott-Sheldon, L. A. J,, &
Carey, M. P. (2010). Meta-synthesis of health
behavior change meta-analyses. American

Journal of Public Health, 100(11), 2193-2198.

https:/doi.org/10.2105/AJPH.2008.155200
Johnston, M., Carey, R. N., Connell Bohlen,

L. E., Johnston, D. W., Rothman, A. ]., de
Bruin, M., Kelly, M. P., Groarke, H., & Michie,

S. (2021). Development of an online tool

for linking behavior change techniques and
mechanisms of action based on triangulation
of findings from literature synthesis and
expert consensus. Translational Behavioral
Medicine, 11(5), 1049-1065. https:/doi.
0rg/10.1093/tbm/ibaa050

Kahwati, L., Viswanathan, M., Golin, C. E,,
Kane, H., Lewis, M., & Jacobs, S. (2016).
Identifying configurations of behavior change
techniques in effective medication adherence
interventions: A qualitative comparative
analysis. Systematic Reviews, 5, 83. https:/
doi.org/10.1186/s13643-016-0255-z

Kaia Health Inc. (n.d.). Clinical trial and digital
MSK solution. Retrieved May 26, 2022, from
https:/enterprise.kaiahealth.com/kaia-health-

clinical-evidence

Kaner, E. F, Beyer, F. R., Garnett, C., Crane,
D., Brown, J., Muirhead, C., Redmore, |.,
O’Donnell, A., Newham, J. J., de Vocht, F.,,
Hickman, M., Brown, H., Maniatopoulos,

G., & Michie, S. (2017). Personalised digital
interventions for reducing hazardous and
harmful alcohol consumption in community-
dwelling populations. Cochrane Database of
Systematic Reviews, 9, CD011479. https:/
doi.org/10.1002/14651858.CD011479.pub2

129.

130.

131.

132.

133.

134.

Karabulutlu, E. Y., Turan, G. B., & Orug, F. G.
(2021). Elders health empowerment scale:
Turkish translation and psychometric testing.
Perspectives in Psychiatric Care, 57(2),
550-557. https:/doi.org/10.1111/ppc.12577
Kashgary, A., Alsolaimani, R., Mosli, M., &
Faraj, S. (2017). The role of mobile devices in
doctor-patient communication: A systematic
review and meta-analysis. Journal of
Telemedicine and Telecare, 23(8), 693-700.
https://doi.org/10.1177/1357633X16661604
Kelly, S., Martin, S., Kuhn, I., Cowan,

A., Brayne, C., & Lafortune, L. (2016).
Barriers and facilitators to the uptake and
maintenance of healthy behaviours by
people at mid-life: A rapid systematic review.
PloS One, 11(1), e0145074. https:/doi.
org/10.1371/journal.pone.0145074
Keyworth, C,, Epton, T., Goldthorpe, J., Calam,
R., & Armitage, C. J. (2018). Are healthcare
professionals delivering opportunistic
behaviour change interventions? A multi-
professional survey of engagement with
public health policy. Implementation Science,
13(1), 122. https:/doi.org/10.1186/s13012-
018-0814-x

Keyworth, C., Epton, T., Goldthorpe, J., Calam,
R., & Armitage, C. J. (2020). Delivering
opportunistic behavior change interventions:
A systematic review of systematic reviews.
Prevention Science: The Official Journal of
the Society for Prevention Research, 21(3),
319-331. https:/doi.org/10.1007/s11121-
020-01087-6

Keyworth, C., Epton, T., Goldthorpe,

J., Calam, R., & Armitage, C. J. (2021).
Patients’ experiences of behaviour

change interventions delivered by general
practitioners during routine consultations:

A nationally representative survey. Health
Expectations: An International Journal of
Public Participation in Health Care and
Health Policy, 24(3), 819-832. https:/doi.
org/10.1111/hex.13221



https://doi.org/10.1080/16549716.2018.1438238
https://doi.org/10.1080/16549716.2018.1438238
https://doi.org/10.3390/ijerph17249262
https://doi.org/10.3390/ijerph17249262
https://doi.org/10.2105/AJPH.2008.155200
https://doi.org/10.1093/tbm/ibaa050
https://doi.org/10.1093/tbm/ibaa050
https://doi.org/10.1186/s13643-016-0255-z
https://doi.org/10.1186/s13643-016-0255-z
https://enterprise.kaiahealth.com/kaia-health-clinical-evidence
https://enterprise.kaiahealth.com/kaia-health-clinical-evidence
https://doi.org/10.1002/14651858.CD011479.pub2
https://doi.org/10.1002/14651858.CD011479.pub2
https://doi.org/10.1111/ppc.12577
https://doi.org/10.1177/1357633X16661604
https://doi.org/10.1371/journal.pone.0145074
https://doi.org/10.1371/journal.pone.0145074
https://doi.org/10.1186/s13012-018-0814-x
https://doi.org/10.1186/s13012-018-0814-x
https://doi.org/10.1007/s11121-020-01087-6
https://doi.org/10.1007/s11121-020-01087-6
https://doi.org/10.1111/hex.13221
https://doi.org/10.1111/hex.13221

76

135.

136.

137.

138.

139.

140.

141.

142.

Khera, R., Valero-Elizondo, J., Das, S. R.,
Virani, S. S., Kash, B. A, de Lemos, J. A,
Krumholz, H. M., & Nasir, K. (2019). Cost-
related medication nonadherence in adults
with atherosclerotic cardiovascular disease in
the United States, 2013 to 2017. Circulation,
140(25), 2067-2075. https:/doi.org/10.1161/
CIRCULATIONAHA.119.041974

Kleis, R. R., Hoch, M. C., Hogg-Graham, R., &
Hoch, ). M. (2021). The Effectiveness of the
Transtheoretical Model to improve physical
activity in healthy adults: A systematic
review. Journal of Physical Activity & Health,
18(1), 94-108. https:/doi.org/10.1123/
jpah.2020-0334

Knittle, K., Nurmi, J., Crutzen, R., Hankonen,
N., Beattie, M., & Dombrowski, S. U. (2018).
How can interventions increase motivation
for physical activity? A systematic review and
meta-analysis. Health Psychology Review,
12(3), 211-230. https://doi.org/10.1080/1743
7199.2018.1435299

Krachler, B., Jerdén, L., Tonnesen, H.,

& Lindén, C. (2021). Medical licensing
examinations in both Sweden and the US
favor pharmacology over lifestyle. Preventive
Medicine Reports, 23, 101453. https:/doi.
0rg/10.1016/j.pmedr.2021.101453

Krebs, P., Norcross, . C., Nicholson, . M., &
Prochaska, J. O. (2018). Stages of change
and psychotherapy outcomes: A review and
meta-analysis. Journal of Clinical Psychology,
74(11), 1964-1979. https://doi.org/10.1002/
jclp.22683

Kwasnicka, D., Dombrowski, S. U., White,

M., & Sniehotta, F. (2016). Theoretical
explanations for maintenance of behaviour
change: A systematic review of behaviour
theories. Health Psychology Review, 10(3),
277-296. https://doi.org/10.1080/17437199.
2016.1151372

Laiyemo, M. A, Nunlee-Bland, G., Lombardo,
F. A, Adams, R. G, & Laiyemo, A. O. (2015).
Characteristics and health perceptions

of complementary and alternative

medicine users in the United States. The
American Journal of the Medical Sciences,
349(2), 140-144. https://doi.org/10.1097/
MAJ.0000000000000363

Lam, W.Y., & Fresco, P. (2015). Medication

143.

144.

145.

146.

147.

148.

adherence measures: An overview. BioMed
Research International, 2015, 217047.
https:/doi.org/10.1155/2015/217047
Lanouette, N. M., Folsom, D. P., Sciolla, A., &
Jeste, D. V. (2009). Psychotropic medication
nonadherence among United States
Latinos: A comprehensive literature review.
Psychiatric Services, 60(2), 157-174. https:/
doi.org/10.1176/appi.ps.60.2.157

Lerdal, A., Moe, B., Digre, E., Harding, T.,
Kristensen, F., Grov, E. K., Bakken, L. N.,
Eklund, M. L., Ruud, I., & Rossi, . S. (2009).
Stages of change--Continuous measure
(URICA-E2): Psychometrics of a Norwegian
version. Journal of Advanced Nursing, 65(1),
193-202. https://doi.org/10.1111/.1365-
2648.2008.04842.x

Li, Y, Pan, A, Wang, D. D,, Liu, X., Dhana, K.,
Franco, O. H., Kaptoge, S., Di Angelantonio,
E., Stampfer, M., Willett, W. C., & Hu, F. B.
(2018). Impact of healthy lifestyle factors

on life expectancies in the US population.
Circulation, 138(4), 345-355. https:/doi.
0rg/10.1161/CIRCULATIONAHA.117.032047
Li, Y., Schoufour, J., Wang, D. D., Dhana, K.,
Pan, A, Liu, X,, Song, M., Liu, G, Shin, H. J,,
Sun, Q., Al-Shaar, L., Wang, M., Rimm, E. B.,
Hertzmark, E., Stampfer, M. J,, Willett, W.

C., Franco, O. H., & Hu, F. B. (2020). Healthy
lifestyle and life expectancy free of cancer,
cardiovascular disease, and type 2 diabetes:
Prospective cohort study. BMJ, 368, 16669.
https:/doi.org/10.1136/bm].I6669

Lippke, S., Nigg, C. R., & Maddock, J. E. (2012).
Health-promoting and health-risk behaviors:
Theory-driven analyses of multiple health
behavior change in three international
samples. International Journal of Behavioral
Medicine, 19(1), 1-13. https:/doi.org/10.1007/
512529-010-9135-4

Liu, Y., Croft, J. B., Wheaton, A. G., Kanny,

D., Cunningham, T. J,, Lu, H., Onufrak, S.,
Malarcher, A. M., Greenlund, K. J., & Giles, W.
H. (2016). Clustering of five health-related
behaviors for chronic disease prevention
among adults, United States, 2013.
Preventing Chronic Disease, 13, E70. https:/
doi.org/10.5888/pcd13.160054



https://doi.org/10.1161/CIRCULATIONAHA.119.041974
https://doi.org/10.1161/CIRCULATIONAHA.119.041974
https://doi.org/10.1123/jpah.2020-0334
https://doi.org/10.1123/jpah.2020-0334
https://doi.org/10.1080/17437199.2018.1435299
https://doi.org/10.1080/17437199.2018.1435299
https://doi.org/10.1016/j.pmedr.2021.101453
https://doi.org/10.1016/j.pmedr.2021.101453
https://doi.org/10.1002/jclp.22683
https://doi.org/10.1002/jclp.22683
https://doi.org/10.1080/17437199.2016.1151372
https://doi.org/10.1080/17437199.2016.1151372
https://doi.org/10.1097/MAJ.0000000000000363
https://doi.org/10.1097/MAJ.0000000000000363
https://doi.org/10.1155/2015/217047
https://doi.org/10.1176/appi.ps.60.2.157
https://doi.org/10.1176/appi.ps.60.2.157
https://doi.org/10.1111/j.1365-2648.2008.04842.x 

https://doi.org/10.1111/j.1365-2648.2008.04842.x 

https://doi.org/10.1161/CIRCULATIONAHA.117.032047
https://doi.org/10.1161/CIRCULATIONAHA.117.032047
https://doi.org/10.1136/bmj.l6669
https://doi.org/10.1007/s12529-010-9135-4
https://doi.org/10.1007/s12529-010-9135-4
https://doi.org/10.5888/pcd13.160054
https://doi.org/10.5888/pcd13.160054

77

149.

150.

151.

152.

153.

154.

155.

Loef, M., & Walach, H. (2012). The combined
effects of healthy lifestyle behaviors on

all cause mortality: A systematic review

and meta-analysis. Preventive Medicine,
55(3), 163-170. https://doi.org/10.1016/}.
ypmed.2012.06.017

Long, H., Bartlett, Y. K., Farmer, A. J., & French,
D. P. (2019). Identifying brief message
content for interventions delivered via mobile
devices to improve medication adherence

in people with type 2 diabetes mellitus: A
rapid systematic review. Journal of Medical
Internet Research, 21(1), e10421. https:/doi.
0rg/10.2196/10421

Lu, D. J., Girgis, M., David, J. M., Chung, E.

M., Atkins, K. M., & Kamrava, M. (2021).
Evaluation of mobile health applications to
track patient-reported outcomes for oncology
patients: A systematic review. Advances in
Radiation Oncology, 6(1), 100576. https:/doi.
0rg/10.1016/1.adro.2020.09.016

Mahtani, K. R., Heneghan, C. J,, Glasziou, P.
P., & Perera, R. (2011). Reminder packaging
for improving adherence to self-administered
long-term medications. Cochrane Database
of Systematic Reviews, 9, CD005025. https:/
doi.org/10.1002/14651858.CD005025.pub3
Maiers, M. J., Westrom, K. K., Legendre, C.

G., & Bronfort, G. (2010). Integrative care

for the management of low back pain: Use
of a clinical care pathway. BMC Health
Services Research, 10, 298. https:/doi.
0rg/10.1186/1472-6963-10-298

Martin Ginis, K. A., Ma, J. K., Latimer-Cheung,
A.E., & Rimmer, J. H. (2016). A systematic
review of review articles addressing factors
related to physical activity participation
among children and adults with physical
disabilities. Health Psychology Review, 10(4),
478-494. https://doi.org/10.1080/17437199.
2016.1198240

Martinez-Millana, A., Jarones, E., Fernandez-
Llatas, C., Hartvigsen, G., & Traver, V. (2018).
App features for type 1 diabetes support and
patient empowerment: Systematic literature
review and benchmark comparison. JIMIR
mHealth and uHealth, 6(11), e12237. https:/
doi.org/10.2196/12237

156.

157.

158.

159.

160.

161.

162.

Mastellos, N., Gunn, L. H., Felix, L. M., Car,

J., & Majeed, A. (2014). Transtheoretical
model stages of change for dietary and
physical exercise modification in weight loss
management for overweight and obese
adults. Cochrane Database of Systematic
Reviews, 2, CD0O08066. https:/doi.
0rg/10.1002/14651858.CD008066.pub3
McCaffrey, A. M., Pugh, G. F., & O’Connor, B.
B. (2007). Understanding patient preference
for integrative medical care: Results from
patient focus groups. Journal of General
Internal Medicine, 22(11), 1500-1505. https:/
doi.org/10.1007/s11606-007-0302-5
McConnaughy, E. A, DiClemente, C. C,,
Prochaska, J. O., & Velicer, W. F. (1989).
Stages of change in psychotherapy: A follow-
up report. Psychotherapy: Theory, Research,
Practice, Training, 26(4), 494-503. https:/doi.
0rg/10.1037/h0085468

McConnaughy, E. A., Prochaska, J. O., &
Velicer, W. F. (1983). Stages of change in
psychotherapy: Measurement and sample
profiles. Group Dynamics: Theory, Research,
and Practice, 20(3), 368-375. https:/doi.
0rg/10.1037/h0090198

McCrabb, S., Baker, A. L., Attia, J., Skelton, E.,
Twyman, L., Palazzi, K., McCarter, K., Ku, D., &
Bonevski, B. (2019). Internet-based programs
incorporating behavior change techniques
are associated with increased smoking
cessation in the general population: A
systematic review and meta-analysis. Annals
of Behavioral Medicine, 53(2), 180-195.
https:/doi.org/10.1093/abm/kay026
McDaniel, C. C., Kavookjian, J., & Whitley, H.
P. (2022). Telehealth delivery of motivational
interviewing for diabetes management: A
systematic review of randomized controlled
trials. Patient Education and Counseling,
105(4), 805-820. https://doi.org/10.1016/].
pec.2021.07.036

McDermott, M. S., Oliver, M., Iverson, D., &
Sharma, R. (2016). Effective techniques for
changing physical activity and healthy eating
intentions and behaviour: A systematic
review and meta-analysis. British Journal of
Health Psychology, 21(4), 827-841. https:/
doi.org/10.1111/bjhp.12199



https://doi.org/10.1016/j.ypmed.2012.06.017
https://doi.org/10.1016/j.ypmed.2012.06.017
https://doi.org/10.2196/10421
https://doi.org/10.2196/10421
https://doi.org/10.1016/j.adro.2020.09.016
https://doi.org/10.1016/j.adro.2020.09.016
https://doi.org/10.1002/14651858.CD005025.pub3
https://doi.org/10.1002/14651858.CD005025.pub3
https://doi.org/10.1186/1472-6963-10-298
https://doi.org/10.1186/1472-6963-10-298
https://doi.org/10.1080/17437199.2016.1198240
https://doi.org/10.1080/17437199.2016.1198240
https://doi.org/10.2196/12237
https://doi.org/10.2196/12237
https://doi.org/10.1002/14651858.CD008066.pub3
https://doi.org/10.1002/14651858.CD008066.pub3
https://doi.org/10.1007/s11606-007-0302-5
https://doi.org/10.1007/s11606-007-0302-5
https://doi.org/10.1037/h0085468
https://doi.org/10.1037/h0085468
https://doi.org/10.1037/h0090198
https://doi.org/10.1037/h0090198
https://doi.org/10.1093/abm/kay026
ttps://doi.org/10.1016/j.pec.2021.07.036
ttps://doi.org/10.1016/j.pec.2021.07.036
https://doi.org/10.1111/bjhp.12199
https://doi.org/10.1111/bjhp.12199

78

163.

164.

165.

166.

167.

168.

169.

McEachan, R., Taylor, N., Harrison, R.,
Lawton, R., Gardner, P., & Conner, M. (2016).
Meta-analysis of the reasoned action
approach (raa) to understanding health
behaviors. Annals of Behavioral Medicine,
50(4), 592-612. https:/doi.org/10.1007/
s12160-016-9798-4

McGinnis, J. M., & Foege, W. H. (1993). Actual
causes of death in the United States. The
Journal of the American Medical Association,
270(18), 2207-2212. https://www.ncbi.nIm.
nih.gov/pubmed/8411605

McHorney, C. A, & Spain, C. V. (2011).
Frequency of and reasons for medication
non-fulfillment and non-persistence among
American adults with chronic disease in
2008. Health Expectations: An International
Journal of Public Participation in Health Care
and Health Policy, 14(3), 307-320. https:/doi.
0rg/10.1111/1.1369-7625.2010.00619.x
McKenzie, B. L., Coyle, D. H., Santos, J. A.,
Burrows, T., Rosewarne, E., Peters, S. A. E,,
Carcel, C., Jaacks, L. M., Norton, R., Collins,

C. E., Woodward, M., & Webster, J. (2021).
Investigating sex differences in the accuracy
of dietary assessment methods to measure
energy intake in adults: A systematic review
and meta-analysis. The American Journal of
Clinical Nutrition, 113(5), 1241-1255. https:/
doi.org/10.1093/ajcn/ngaa370

Mclaughlin, M., Delaney, T., Hall, A,
Byaruhanga, J., Mackie, P., Grady, A., Reilly,
K., Campbell, E., Sutherland, R., Wiggers, J., &
Wolfenden, L. (2021). Associations between
digital health intervention engagement,
physical activity, and sedentary behavior:
Systematic review and meta-analysis.
Journal of Medical Internet Research, 23(2),
€23180. https://doi.org/10.2196/23180
Michie, S., Abraham, C., Whittington, C.,
McAteer, J., & Gupta, S. (2009). Effective
techniques in healthy eating and physical
activity interventions: A meta-regression.
Health Psychology: Official Journal of the
Division of Health Psychology, American
Psychological Association, 28(6), 690-701.
https:/doi.org/10.1037/a0016136

Michie, S., Richardson, M., Johnston, M.,
Abraham, C., Francis, )., Hardeman, W.,
Eccles, M. P,, Cane, J., & Wood, C. E. (2013).

170.

171.

172.

173.

174.

175.

176.

177.

The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques:
Building an international consensus for the
reporting of behavior change interventions.
Annals of Behavioral Medicine, 46(1), 81-95.
https:/doi.org/10.1007/s12160-013-9486-6
Michie, S., van Stralen, M. M., & West, R.
(2011). The behaviour change wheel:

A new method for characterising and
designing behaviour change interventions.
Implementation Science: IS, 6, 42. https:/doi.
0rg/10.1186/1748-5908-6-42

Miller, L., Schiz, B., Wallters, J., & Walters, E.
H. (2017). Mobile technology interventions
for asthma self-management: Systematic
review and meta-analysis. JIMIR mHealth and
uHealth, 5(5), e57. https://doi.org/10.2196/
mhealth.7168

Miller, W. R. (1983). Motivational interviewing
with problem drinkers. Behavioural
Psychotherapy, 11(2), 147-172. https://doi.
0rg/10.1017/50141347300006583

Miller, W. R., & Rollnick, S. (2012).
Motivational Interviewing: Helping People
Change. Guilford Press. https:/play.google.
com/store/books/details?id=01-ZpM7QqVQC
Mobile Fact Sheet. (2021, April 7). Pew
Research Center: Internet, Science & Tech.
https:/www.pewresearch.org/internet/fact-
sheet/mobile/

Mohammadzadeh, N., Khenarinezhad, S.,
Ghazanfarisavadkoohi, E., Safari, M. S,

& Pahlevanynejad, S. (2021). Evaluation

of m-health applications use in epilepsy:

a systematic review. Iranian Journal of
Public Health, 50(3), 459-469. https:/doi.
0rg/10.18502/ijph.v50i3.5586

Mokdad, A. H., Marks, J. S., Stroup, D. F,,

& Gerberding, J. L. (2004). Actual causes

of death in the United States, 2000. The
Journal of the American Medical Association,
291(10), 1238-1245. https://doi.org/10.1001/
joma.291.10.1238

Molloy, G. J., O'Carroll, R. E., & Ferguson, E.
(2014). Conscientiousness and medication
adherence: A meta-analysis. Annals of
Behavioral Medicine, 47(1), 92-101. https:/
doi.org/10.1007/s12160-013-9524-4



https://doi.org/10.1007/s12160-016-9798-4
https://doi.org/10.1007/s12160-016-9798-4
https://www.ncbi.nlm.nih.gov/pubmed/8411605
https://www.ncbi.nlm.nih.gov/pubmed/8411605
https://doi.org/10.1111/j.1369-7625.2010.00619.x
https://doi.org/10.1111/j.1369-7625.2010.00619.x
https://doi.org/10.1093/ajcn/nqaa370
https://doi.org/10.1093/ajcn/nqaa370
https://doi.org/10.2196/23180
https://doi.org/10.1037/a0016136
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.2196/mhealth.7168
https://doi.org/10.2196/mhealth.7168
https://doi.org/10.1017/S0141347300006583
https://doi.org/10.1017/S0141347300006583
https://play.google.com/store/books/details?id=o1-ZpM7QqVQC
https://play.google.com/store/books/details?id=o1-ZpM7QqVQC
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://www.pewresearch.org/internet/fact-sheet/mobile/
https://doi.org/10.18502/ijph.v50i3.5586
https://doi.org/10.18502/ijph.v50i3.5586
https://doi.org/10.1001/jama.291.10.1238
https://doi.org/10.1001/jama.291.10.1238
https://doi.org/10.1007/s12160-013-9524-4
https://doi.org/10.1007/s12160-013-9524-4

79

178.

179.

180.

181.

182.

183.

184.

Morrissey, E. C., Corbett, T. K., Walsh, J. C,

& Molloy, G. . (2016). Behavior change
techniques in apps for medication adherence:
A content analysis. American Journal of
Preventive Medicine, 50(5), e143-e146.
https://doi.org/10.1016/j.amepre.2015.09.034
Munson, S. O., Barabasz, A. F.,, & Barabasz,

M. (2018). Ability of hypnosis to facilitate
movement through stages of change for
smoking cessation. The International Journal
of Clinical and Experimental Hypnosis, 66(1),
56-82. https:/doi.org/10.1080/00207144.201
8.1396115

Murray, J. M., Brennan, S. F., French, D. P,
Patterson, C. C., Kee, F., & Hunter, R. F.
(2017). Effectiveness of physical activity
interventions in achieving behaviour
change maintenance in young and middle
aged adults: A systematic review and
meta-analysis. Social Science & Medicine,
192, 125-133. https:/doi.org/10.1016/j.
socscimed.2017.09.021

Myers, A., Chesebrough, L., Hu, R., Turchioe,
M. R., Pathak, J., & Creber, R. M. (2020).
Evaluating commercially available mobile
apps for depression self-management.
AMIA... Annual Symposium Proceedings /
AMIA Symposium. AMIA Symposium, 2020,
906-914. https://www.ncbi.nlm.nih.gov/
pubmed/33936466

Nakabayashi, J., Melo, G. R-I., & Toral, N.
(2020). Transtheoretical model-based
nutritional interventions in adolescents: A
systematic review. BMC Public Health, 20(1),
1543. https:/doi.org/10.1186/s12889-020-
09643-z

NCCIH. (2021). Complementary, Alternative,
or Integrative Health: What's In a Name?
https://www.nccih.nih.gov/health/
complementary-alternative-or-integrative-
health-whats-in-a-name

Nekui, F., Galbraith, A. A., Briesacher, B. A,
Zhang, F., Soumerai, S. B., Ross-Degnan,

D., Gurwitz, J. H.,, & Madden, J. M. (2021).
Cost-related medication nonadherence and
its risk factors among medicare beneficiaries.
Medical Care, 59(1), 13-21. https:/doi.
0rg/10.1097/MLR.0000000000001458

185.

186.

187.

188.

189.

Nielsen, J. B., Leppin, A., Gyrd-Hansen, D.

E., Jarbel, D. E., Sendergaard, J., & Larsen, P.
V. (2017). Barriers to lifestyle changes for
prevention of cardiovascular disease - A
survey among 40-60-year old Danes. BMC
Cardiovascular Disorders, 17(1), 245. https:/
doi.org/10.1186/s12872-017-0677-0
Nielsen, L., Riddle, M., King, J. W., NIH Science
of Behavior Change Implementation Team,
Aklin, W. M., Chen, W., Clark, D., Collier, E.,
Czajkowski, S., Esposito, L., Ferrer, R., Green,
P., Hunter, C., Kehl, K, King, R., Onken, L.,
Simmons, J. M., Stoeckel, L., Stoney, C.,

... Weber, W. (2018). The NIH Science of
Behavior Change Program: Transforming
the science through a focus on mechanisms
of change. Behaviour Research and
Therapy, 101, 3-11. https:/doi.org/10.1016/.
brat.2017.07.002

Nigg, C. R., Burbank, P. M., Padula, C,,
Dufresne, R., Rossi, J. S., Velicer, W. F.,
Laforge, R. G., & Prochaska, J. O. (1999).
Stages of change across ten health risk
behaviors for older adults. The Gerontologjist,
39(4), 473-482. https://doi.org/10.1093/
geront/39.4.473

Nuss, K., Moore, K., Nelson, T., & Li, K. (2021).
Effects of motivational interviewing and
wearable fitness trackers on motivation

and physical activity: A systematic

review. American Journal of Health
Promotion, 35(2), 226-235. https:/doi.
0rg/10.1177/0890117120939030
O’Doherty, M. G., Cairns, K., O'Neill, V.,
Lamrock, F., Jergensen, T., Brenner, H.,
Schoéttker, B., Wilsgaard, T., Siganos, G.,
Kuulasmaa, K., Boffetta, P., Trichopoulou,

A., & Kee, F. (2016). Effect of major lifestyle
risk factors, independent and jointly, on life
expectancy with and without cardiovascular
disease: Results from the Consortium on
Health and Ageing Network of Cohorts in
Europe and the United States (CHANCES).
European Journal of Epidemiology, 31(5),
455-468. https://doi.org/10.1007/s10654-
015-0112-8



https://doi.org/10.1016/j.amepre.2015.09.034
https://doi.org/10.1080/00207144.2018.1396115
https://doi.org/10.1080/00207144.2018.1396115
https://doi.org/10.1016/j.socscimed.2017.09.021
https://doi.org/10.1016/j.socscimed.2017.09.021
https://www.ncbi.nlm.nih.gov/pubmed/33936466
https://www.ncbi.nlm.nih.gov/pubmed/33936466
https://doi.org/10.1186/s12889-020-09643-z
https://doi.org/10.1186/s12889-020-09643-z
https://www.nccih.nih.gov/health/complementary-alternative-or-integrative-health-whats-in-a-name
https://www.nccih.nih.gov/health/complementary-alternative-or-integrative-health-whats-in-a-name
https://www.nccih.nih.gov/health/complementary-alternative-or-integrative-health-whats-in-a-name
https://doi.org/10.1097/MLR.0000000000001458
https://doi.org/10.1097/MLR.0000000000001458
https://doi.org/10.1186/s12872-017-0677-0
https://doi.org/10.1186/s12872-017-0677-0
https://doi.org/10.1016/j.brat.2017.07.002
https://doi.org/10.1016/j.brat.2017.07.002
https://doi.org/10.1093/geront/39.4.473
https://doi.org/10.1093/geront/39.4.473
https://doi.org/10.1177/0890117120939030
https://doi.org/10.1177/0890117120939030
https://doi.org/10.1007/s10654-015-0112-8
https://doi.org/10.1007/s10654-015-0112-8

80

190.

191.

192.

193.

194.

195.

196.

197.

Ofori-Asenso, R., Jakhu, A., Curtis, A. .,
Zomer, E., Gambhir, M., Jaana Korhonen, M.,
Nelson, M., Tonkin, A, Liew, D., & Zoungas,

S. (2018). A systematic review and meta-
analysis of the factors associated with
nonadherence and discontinuation of statins
among people aged =65 years. The Journals
of Gerontology. Series A, Biological Sciences
and Medical Sciences, 73(6), 798-805.
https://doi.org/10.1093/gerona/gIx256

Orr, J. A., &King, R. J. (2015). Mobile phone
SMS messages can enhance healthy
behaviour: A meta-analysis of randomised
controlled trials. Health Psychology Review,
9(4), 397-416. https://doi.org/10.1080/17437
199.2015.1022847

Ory, M. G., Lee Smith, M., Mier, N., & Wernicke,
M. M. (2010). The science of sustaining health
behavior change: The health maintenance
consortium. American Journal of Health
Behavior, 34(6), 647-659. https:/doi.
0rg/10.5993/ajhb.34.6.2

Palacio, A., Garay, D., Langer, B, Taylor,

J.. Wood, B. A., & Tamariz, L. (2016).
Motivational interviewing improves
medication adherence: A systematic review
and meta-analysis. Journal of General
Internal Medicine, 31(8), 929-940. https:/doi.
0rg/10.1007/s11606-016-3685-3

Pantalon, M. V., Nich, C., Frankforter, T,
Carroll, K. M., & University of Rhode Island
Change Assessment. (2002). The URICA

as a measure of motivation to change
among treatment-seeking individuals with
concurrent alcohol and cocaine problems.
Journal of the Society of Psychologists in
Addictive Behaviors, 16(4), 299-307. https:/
www.ncbi.nlm.nih.gov/pubmed/12503902
Park, C., & Park, Y.-H. (2013). Validity

and reliability of Korean version of health
empowerment scale (K-HES) for older adults.
Asian Nursing Research, 7(3), 142-148.
https:/doi.org/10.1016/.anr.2013.07.004
Patel, N. A., & Butte, A. J. (2020).
Characteristics and challenges of the clinical
pipeline of digital therapeutics. NPJ Digital
Medicine, 3(1), 159. https://doi.org/10.1038/
s41746-020-00370-8

Pekonen, A., Eloranta, S., Stolt, M., Virolainen,
P., & Leino-Kilpi, H. (2020). Measuring patient

198.

199.

200.

201

202.

203.

empowerment - A systematic review. Patient
Education and Counseling, 103(4), 777-787.
https://doi.org/10.1016/j.pec.2019.10.019
Peng, Y., Wang, H., Fang, Q., Xie, L., Shu,

L., Sun, W.,, & Liu, Q. (2020). Effectiveness

of mobile applications on medication
adherence in adults with chronic diseases: A
systematic review and meta-analysis. Journal
of Managed Care & Specialty Pharmacy,
26(4), 550-561. https:/doi.org/10.18553/
jmcp.2020.26.4.550

Perski, O., Blandford, A., Garnett, C., Crane,
D., West, R., & Michie, S. (2020). A self-report
measure of engagement with digital behavior
change interventions (DBCls): Development
and psychometric evaluation of the “DBCI
Engagement Scale.” Translational Behavioral
Medicine, 10(1), 267-277. https:/doi.
org/10.1093/tbm/ibz039

Perski, O., Blandford, A., West, R., & Michie,

S. (2017). Conceptualising engagement

with digital behaviour change interventions:
A systematic review using principles from
critical interpretive synthesis. Translational
Behavioral Medicine, 7(2), 254-267. https:/
doi.org/10.1007/s13142-016-0453-1
Petkovic, ., Duench, S., Trawin, ., Dewidar,
0., Pardo Pardo, J., Simeon, R., DesMeules, M.,
Gagnon, D., Hatcher Roberts, ., Hossain, A,
Pottie, K., Rader, T., Tugwell, P., Yoganathan,
M., Presseau, J., & Welch, V. (2021).
Behavioural interventions delivered through
interactive social media for health behaviour
change, health outcomes, and health equity
in the adult population. Cochrane Database
of Systematic Reviews, 5, CD012932. https:/
doi.org/10.1002/14651858.CD012932.pub2
Petry, N. M., Rash, C. J., Byrne, S,, Ashraf, S., &
White, W. B. (2012). Financial reinforcers for
improving medication adherence: Findings
from a meta-analysis. The American Journal
of Medicine, 125(9), 888-896. https:/doi.
org/10.1016/.amjmed.2012.01.003
Petterson, S. M., Liaw, W. R., Phillips, R. L., Jr,
Rabin, D. L., Meyers, D. S., & Bazemore, A. W.
(2012). Projecting US primary care physician
workforce needs: 2010-2025. Annals of
Family Medicine, 10(6), 503-509. https:/doi.
0rg/10.1370/afm.1431



https://doi.org/10.1093/gerona/glx256
https://doi.org/10.1080/17437199.2015.1022847
https://doi.org/10.1080/17437199.2015.1022847
https://doi.org/10.5993/ajhb.34.6.2
https://doi.org/10.5993/ajhb.34.6.2
https://doi.org/10.1007/s11606-016-3685-3
https://doi.org/10.1007/s11606-016-3685-3
https://www.ncbi.nlm.nih.gov/pubmed/12503902
https://www.ncbi.nlm.nih.gov/pubmed/12503902
https://doi.org/10.1016/j.anr.2013.07.004
https://doi.org/10.1038/s41746-020-00370-8
https://doi.org/10.1038/s41746-020-00370-8
https://doi.org/10.1016/j.pec.2019.10.019
https://doi.org/10.18553/jmcp.2020.26.4.550
https://doi.org/10.18553/jmcp.2020.26.4.550
https://doi.org/10.1093/tbm/ibz039
https://doi.org/10.1093/tbm/ibz039
https://doi.org/10.1007/s13142-016-0453-1
https://doi.org/10.1007/s13142-016-0453-1
https://doi.org/10.1002/14651858.CD012932.pub2
https://doi.org/10.1002/14651858.CD012932.pub2
https://doi.org/10.1016/j.amjmed.2012.01.003
https://doi.org/10.1016/j.amjmed.2012.01.003
https://doi.org/10.1370/afm.1431
https://doi.org/10.1370/afm.1431

81

204.

205.

206.

207.

208.

209.

Peyrot, M., Barnett, A. H., Meneghini, L. F.,

& Schumm-Draeger, P.-M. (2012). Insulin
adherence behaviours and barriers in the
multinational Global Attitudes of Patients and
Physicians in Insulin Therapy study. Diabetic
Medicine: A Journal of the British Diabetic
Association, 29(5), 682-689. https:/doi.
0rg/10.1111/1.1464-5491.2012.03605.x
Pietrabissa, G., Sorgente, A, Rossi, A.,
Simpson, S., Riva, G., Manzoni, G. M.,
Prochaska, J. O., Prochaska, J. M., Cattivelli,
R., & Castelnuovo, G. (2017). Stages of
change in obesity and weight management:
Factorial structure of the Italian version

of the University of Rhode Island Change
Assessment Scale. Eating and Weight
Disorders, 22(2), 361-367. https:/doi.
0rg/10.1007/s40519-016-0289-1

Piette, J. D., Beard, A., Rosland, A. M., &
McHorney, C. A. (2011). Beliefs that influence
cost-related medication non-adherence
among the “haves” and “have nots” with
chronic diseases. Patient Preference

and Adherence, 5, 389-396. https:/doi.
org/10.2147/PPA.S23111

Presseau, J., Byrne-Davis, L. M. T., Hotham, S,
Lorencatto, F., Potthoff, S., Atkinson, L., Bull,
E.R., Dima, A. L., van Dongen, A., French,

D., Hankonen, N., Hart, J., Ten Hoor, G. A.,
Hudson, K., Kwasnicka, D., van Lieshout,

S., McSharry, J., Olander, E. K., Powell, R, ...
Byrne, M. (2022). Enhancing the translation
of health behaviour change research into
practice: A selective conceptual review of the
synergy between implementation science
and health psychology. Health Psychology
Review, 16(1), 22-49. https:/doi.org/10.1080/
17437199.2020.1866638

Prestwich, A., Moore, S., Kotze, A., Budworth,
L., Lawton, R., & Kellar, I. (2017). How

can smoking cessation be induced before
surgery? A systematic review and meta-
analysis of behavior change techniques and
other intervention characteristics. Frontiers in
Psychology, 8, 915. https://doi.org/10.3389/
fpsyq.2017.00915

Prince, S. A., Adamo, K. B, Hamel, M. E.,
Hardt, J., Connor Gorber, S., & Tremblay,

M. (2008). A comparison of direct versus
self-report measures for assessing physical
activity in adults: A systematic review. The

210.

211

212.

213.

214.

215.

216.

217.

218.

International Journal of Behavioral Nutrition
and Physical Activity, 5, 56. https:/doi.
0rg/10.1186/1479-5868-5-56

Prochaska, J. O., & Velicer, W. F. (1997).

The transtheoretical model of health
behavior change. American Journal of

Health Promotion, 12(1), 38-48. https:/doi.
0rg/10.4278/0890-1171-12.1.38

Psychology Dictionary. (2013). What is
behavior change? Psychology Dictionary.
https:/psychologydictionary.org/behavior-
change/

Published Research. (2016, February 29).
Propeller Health. https:/fpropellerhealth.com/
clinical-research/published-research/

R&D - Kaiku Health. (2017, July 19). Kaiku
Health. https:/kaikuhealth.com/rd/

Raihan, N., & Cogburn, M. (2022). Stages

of Change Theory. In StatPearls. StatPearls
Publishing. https:/www.ncbi.nim.nih.gov/
pubmed/32310465

Ream, M., Jacobs, J. M., Fishbein, J. N., Pensak,
N., Nisotel, L. E., MacDonald, J. J., Buzaglo, J.
S, Lennes, I. T,, Safren, S. A, Pirl, W. F., Temel,
J. S, & Greer, J. (2017). Patient engagement
with a smartphone mobile app for adherence
to oral chemotherapy. Journal of Clinical
Orthodontics, 35(31_suppl), 243-243. https:/
doi.org/10.1200//C0O.2017.35.31_suppl.243
Rhodes, A., Smith, A. D., Chadwick, P., Croker,
H., & Llewellyn, C. H. (2020). Exclusively
digital health interventions targeting diet,
physical activity, and weight gain in pregnant
women: Systematic review and meta-
analysis. IMIR mHealth and uHealth, 8(7),
€18255. https:/doi.org/10.2196/18255
Rhodes, R. E., & de Bruijn, G.-J. (2013).

How big is the physical activity intention-
behaviour gap? A meta-analysis using the
action control framework. British Journal of
Health Psychology, 18(2), 296-309. https./
doi.org/10.1111/bjhp.12032

Rhodes, R. E., & Dickau, L. (2012).
Experimental evidence for the intention-
behavior relationship in the physical

activity domain: A meta-analysis. Health
Psychology: Official Journal of the Division of
Health Psychology, American Psychological
Association, 31(6), 724-727. https:/doi.
0rg/10.1037/a0027290



https://doi.org/10.1111/j.1464-5491.2012.03605.x
https://doi.org/10.1111/j.1464-5491.2012.03605.x
https://doi.org/10.1007/s40519-016-0289-1
https://doi.org/10.1007/s40519-016-0289-1
https://doi.org/10.2147/PPA.S23111
https://doi.org/10.2147/PPA.S23111
https://doi.org/10.1080/17437199.2020.1866638
https://doi.org/10.1080/17437199.2020.1866638
https://doi.org/10.3389/fpsyg.2017.00915
https://doi.org/10.3389/fpsyg.2017.00915
https://doi.org/10.1186/1479-5868-5-56
https://doi.org/10.1186/1479-5868-5-56
https://doi.org/10.4278/0890-1171-12.1.38
https://doi.org/10.4278/0890-1171-12.1.38
https://psychologydictionary.org/behavior-change/
https://psychologydictionary.org/behavior-change/
https://propellerhealth.com/clinical-research/published-research/
https://propellerhealth.com/clinical-research/published-research/
https://kaikuhealth.com/rd/
https://www.ncbi.nlm.nih.gov/pubmed/32310465
https://www.ncbi.nlm.nih.gov/pubmed/32310465
https://doi.org/10.1200/JCO.2017.35.31_suppl.243
https://doi.org/10.1200/JCO.2017.35.31_suppl.243
https://doi.org/10.2196/18255
https://doi.org/10.1111/bjhp.12032
https://doi.org/10.1111/bjhp.12032
https://doi.org/10.1037/a0027290
https://doi.org/10.1037/a0027290

82

219.

220.

221.

222.

223.

224.

225.

226.

Rich, A., Brandes, K., Mullan, B., & Hagger, M.
S. (2015). Theory of planned behavior and
adherence in chronic illness: A meta-analysis.
Journal of Behavioral Medicine, 38(4),
673-688. https://doi.org/10.1007/s10865-
015-9644-3

Riebl, S. K., Estabrooks, P. A., Dunsmore, J. C.,
Savla, J., Frisard, M. I, Dietrich, A. M., Peng, Y.,
Zhang, X., & Davy, B. M. (2015). A systematic
literature review and meta-analysis: The
Theory of Planned Behavior's application

to understand and predict nutrition-related
behaviors in youth. Eating Behaviors,

18, 160-178. https:/doi.org/10.1016/.
eatbeh.2015.05.016

Riper, H., Spek, V., Boon, B., Conijn, B.,
Kramer, J., Martin-Abello, K., & Smit, F. (2011).
Effectiveness of E-self-help interventions

for curbing adult problem drinking: A
meta-analysis. Journal of Medical Internet
Research, 13(2), e42. https://doi.org/10.2196/
jmir.1691

Roberts, A. E., Davenport, T. A., Wong,

T., Moon, H.-W., Hickie, I. B., & LaMonica,

H. M. (2021). Evaluating the quality and
safety of health-related apps and e-tools:
Adapting the Mobile App Rating Scale and
developing a quality assurance protocol.
Internet Interventions, 24, 100379. https:/doi.
0rg/10.1016/l.invent.2021.100379

Roberts, A. L., Fisher, A., Smith, L., Heinrich,
M., & Potts, H. W. W. (2017). Digital health
behaviour change interventions targeting
physical activity and diet in cancer survivors:
A systematic review and meta-analysis.
Journal of Cancer Survivorship: Research
and Practice, 11(6), 704-719. https:/doi.
0rg/10.1007/s11764-017-0632-1

Rohde, J. A., Barker, J. O., & Noar, S. M.
(2021). Impact of eHealth technologies

on patient outcomes: A meta-analysis of
chronic gastrointestinal iliness interventions.
Translational Behavioral Medicine, 11(1),
1-10. https:/doi.org/10.1093/tbm/ibz166

Rui, P. (2016). National Ambulatory Medical
Care Survey: 2016 National Summary Tables.
CDC. https:/mwww.cdc.govinchs/data/ahcd/
namcs_summary/2016_namcs_web_tables.pdf
Ryan, R. M., & Deci, E. L. (2000). Self-
determination theory and the facilitation

227.

228.

229.

230.

231

232.

of intrinsic motivation, social development,
and well-being. The American Psychologjist,
55(1), 68-78. https://doi.org/10.1037//0003-
066x.55.1.68

Sabate, E. (2003). Adherence to long-

term therapies: Evidence for Action.
http:/apps.who.int/iris/bitstream/
handle/10665/42682/9241545992.
pdf?sequence=1

Saini, S. D., Schoenfeld, P., Kaulback, K., &
Dubinsky, M. C. (2009). Effect of medication
dosing frequency on adherence in chronic
diseases. The American Journal of Managed
Care, 15(6), e22-e33. https://www.ncbi.nlm.
nih.gov/pubmed/19514806

Samdal, G. B., Eide, G. E., Barth, T., Williams,
G., & Meland, E. (2017). Effective behaviour
change techniques for physical activity and
healthy eating in overweight and obese
adults; Systematic review and meta-
regression analyses. The International Journal
of Behavioral Nutrition and Physical Activity,
14(1), 42. https:/doi.org/10.1186/s12966-
017-0494-y

Schoeppe, S., Alley, S., Rebar, A. L., Hayman,
M., Bray, N. A,, Van Lippevelde, W., Gnam,
J.-P., Bachert, P., Direito, A., & Vandelanotte,
C. (2017). Apps to improve diet, physical
activity and sedentary behaviour in children
and adolescents: A review of quality, features
and behaviour change techniques. The
International Journal of Behavioral Nutrition
and Physical Activity, 14(1), 83. https:/doi.
0rg/10.1186/s12966-017-0538-3
Schoeppe, S., Alley, S., Van Lippevelde,

W., Bray, N. A., Williams, S. L., Duncan, M.

J., & Vandelanotte, C. (2016). Efficacy of
interventions that use apps to improve diet,
physical activity and sedentary behaviour: A
systematic review. The International Journal
of Behavioral Nutrition and Physical Activity,
13(1), 127. https://doi.org/10.1186/s12966-
016-0454-y

Schwartz, N., Buliung, R., & Wilson, K. (2019).
Disability and food access and insecurity:

A scoping review of the literature. Health &
Place, 57, 107-121. https:/doi.org/10.1016/j.
healthplace.2019.03.011



https://doi.org/10.1007/s10865-015-9644-3
https://doi.org/10.1007/s10865-015-9644-3
https://doi.org/10.1016/j.eatbeh.2015.05.016
https://doi.org/10.1016/j.eatbeh.2015.05.016
https://doi.org/10.2196/jmir.1691
https://doi.org/10.2196/jmir.1691
https://doi.org/10.1016/j.invent.2021.100379
https://doi.org/10.1016/j.invent.2021.100379
https://doi.org/10.1007/s11764-017-0632-1
https://doi.org/10.1007/s11764-017-0632-1
https://doi.org/10.1093/tbm/ibz166
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2016_namcs_web_tables.pdf
https://www.cdc.gov/nchs/data/ahcd/namcs_summary/2016_namcs_web_tables.pdf
https://doi.org/10.1037//0003-066x.55.1.68
https://doi.org/10.1037//0003-066x.55.1.68
http://apps.who.int/iris/bitstream/handle/10665/42682/9241545992.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/42682/9241545992.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/42682/9241545992.pdf?sequence=1
https://www.ncbi.nlm.nih.gov/pubmed/19514806
https://www.ncbi.nlm.nih.gov/pubmed/19514806
https://doi.org/10.1186/s12966-017-0494-y
https://doi.org/10.1186/s12966-017-0494-y
https://doi.org/10.1186/s12966-017-0538-3
https://doi.org/10.1186/s12966-017-0538-3
https://doi.org/10.1186/s12966-016-0454-y
https://doi.org/10.1186/s12966-016-0454-y
https://doi.org/10.1016/j.healthplace.2019.03.011
https://doi.org/10.1016/j.healthplace.2019.03.011

83

233.

234.

235.

236.

237.

238.

239.

240.

Scott-Sheldon, L. A. J., Carey, K. B., Elliott, J.
C., Garey, L., & Carey, M. P. (2014). Efficacy
of alcohol interventions for first-year

college students: A meta-analytic review

of randomized controlled trials. Journal of
Consulting and Clinical Psychology, 82(2),
177-188. https://doi.org/10.1037/a0035192
Seewoodharry, M. D., Maconachie, G. D.

E., Gillies, C. L., Gottlob, I., & McLean, R. J.
(2017). The effects of feedback on adherence
to treatment: A systematic review and
meta-analysis of RCTs. American Journal of
Preventive Medicine, 53(2), 232-240. https:/
doi.org/10.1016/j.amepre.2017.03.005
Sekhon, M., White, C., Godfrey, E., Amirova,
A., Revends, A, King, S., Pedro, J., Quailey,

., & Bearne, L. (2021). Effectiveness of
web-based and mobile health interventions
designed to enhance adherence to physical
activity for people with inflammatory
arthritis: A systematic review. Rheumatology
Advances in Practice, 5(1), rkab016. https:/
doi.org/10.1093/rap/rkab016

Serrani Azcurra, D. J. L. (2014). Elders Health
Empowerment Scale: Spanish adaptation
and psychometric analysis. Colombia Medica
,45(4), 179-185. https://www.ncbi.nlm.nih.
gov/pubmed/25767307

Sewitch, M. J., Cepoiu, M., Rigillo, N., &
Sproule, D. (2008). A literature review

of health care professional attitudes

toward complementary and alternative
medicine. Complementary Health Practice
Review, 13(3), 139-154. https:/doi.
0rg/10.1177/1533210108325549

Shah, R., Watson, J., & Free, C. (2019). A
systematic review and meta-analysis in the
effectiveness of mobile phone interventions
used to improve adherence to antiretroviral
therapy in HIV infection. BMC Public Health,
19(1), 915. https://doi.org/10.1186/s12889-
019-6899-6

Shankar, S., Miller, W. C., Roberson, N. D.,

& Hubley, A. M. (2019). Assessing patient
motivation for treatment: A systematic
review of available tools, their measurement
properties, and conceptual definition. Journal
of Nursing Measurement, 27(2), 177-209.
https://doi.org/10.1891/1061-3749.27.2.177

Sharpe, E. E., Karasouli, E., & Meyer, C. (2017).

241.

242.

243.

244,

245,

246.

Examining factors of engagement with digital
interventions for weight management: Rapid
review. JMIR Research Protocols, 6(10), e205.
https:/doi.org/10.2196/resprot.6059
Sheeran, P., Jones, K., Avishai, A., Symes,

Y. R., Abraham, C., Miles, E., Wright, C. E,,
Mayer, D. K., & Ribisl, K. M. (2019). What
works in smoking cessation interventions for
cancer survivors? A meta-analysis. Health
Psychology: Official Journal of the Division of
Health Psychology, American Psychological
Association, 38(10), 855-865. https:/doi.
0rg/10.1037/hea0000757

Short, C. E.,, DeSmet, A., Woods, C., Williams,
S. L., Maher, C., Middelweerd, A., Mller, A.
M., Wark, P. A., Vandelanotte, C., Poppe, L.,
Hingle, M. D., & Crutzen, R. (2018). Measuring
engagement in ehealth and mhealth
behavior change interventions: Viewpoint

of methodologies. Journal of Medical

Internet Research, 20(11), e292. https:/doi.
0rg/10.2196/imir.9397

Siddiqui, A., Siddiqui, A. S., Jawaid, M., &
Zaman, K. A. (2017). Physician’s perception
versus patient’s actual incidence of drug non-
adherence in chronic illnesses. Cureus, 9(11),
€1893. https:/doi.org/10.7759/cureus.1893
Simeon, R., Dewidar, O., Trawin, J., Duench,
S., Manson, H., Pardo Pardo, J., Petkovic, J.,
Hatcher Roberts, J., Tugwell, P., Yoganathan,
M., Presseau, J., & Welch, V. (2020). Behavior
change techniques included in reports of
social media interventions for promoting
health behaviors in adults: Content analysis
within a systematic review. Journal of Medical
Internet Research, 22(6), e16002. https:/doi.
0rg/10.2196/16002

Simoes, P., Silva, A. G., Amaral, J., Queirds,

A., Rocha, N. P, & Rodrigues, M. (2018).
Features, behavioral change techniques, and
quality of the most popular mobile apps to
measure physical activity: Systematic search
in app stores. IMIR mHealth and uHealth,
6(10), e11281. https:/doi.org/10.2196/11281
Sirois, F. M., & Gick, M. L. (2002). An
investigation of the health beliefs and
motivations of complementary medicine
clients. Social Science & Medicine, 55(6),
1025-1037. https://doi.org/10.1016/s0277 -
9536(01)00229-5



https://doi.org/10.1016/j.healthplace.2019.03.011
https://doi.org/10.1016/j.amepre.2017.03.005
https://doi.org/10.1016/j.amepre.2017.03.005
https://doi.org/10.1093/rap/rkab016
https://doi.org/10.1093/rap/rkab016
https://www.ncbi.nlm.nih.gov/pubmed/25767307
https://www.ncbi.nlm.nih.gov/pubmed/25767307
https://doi.org/10.1177/1533210108325549
https://doi.org/10.1177/1533210108325549
https://doi.org/10.1186/s12889-019-6899-6
https://doi.org/10.1186/s12889-019-6899-6
https://doi.org/10.1891/1061-3749.27.2.177
https://doi.org/10.2196/resprot.6059
ttps://doi.org/10.1037/hea0000757
ttps://doi.org/10.1037/hea0000757
https://doi.org/10.2196/jmir.9397
https://doi.org/10.2196/jmir.9397
https://doi.org/10.7759/cureus.1893
https://doi.org/10.2196/16002
https://doi.org/10.2196/16002
https://doi.org/10.2196/11281
https://doi.org/10.1016/s0277-9536(01)00229-5
https://doi.org/10.1016/s0277-9536(01)00229-5

84

247.

248.

249.

250.

251.

252.

253.

Sokalski, T., Hayden, K. A., Raffin Bouchal,

S., Singh, P., & King-Shier, K. (2020).
Motivational interviewing and self-care
practices in adult patients with heart failure:
A systematic review and narrative synthesis.
The Journal of Cardiovascular Nursing,

35(2), 107-115. https:/doi.org/10.1097/
JCN.0000000000000627

Spencer, L., Adams, T. B, Malone, S, Roy, L., &
Yost, E. (2006). Applying the transtheoretical
model to exercise: A systematic and
comprehensive review of the literature.
Health Promotion Practice, 7(4), 428-443.
https://doi.org/10.1177/1524839905278900
Stacey, D., Légaré, F., Lewis, K., Barry, M. J,,
Bennett, C. L., Eden, K. B., Holmes-Rovner,
M., Llewellyn-Thomas, H., Lyddiatt, A.,
Thomson, R., & Trevena, L. (2017). Decision
aids for people facing health treatment or
screening decisions. Cochrane Database of
Systematic Reviews, 4, CD001431. https:/
doi.org/10.1002/14651858.CD001431.pub5
Stallings, D. T., & Kraenzle Schneider, J.
(2018). Motivational interviewing and fat
consumption in older adults: A meta-analysis.
Journal of Gerontological Nursing, 44(11),
33-43. https://doi.org/10.3928/00989134-
20180817-01

Starfelt Sutton, L. C., & White, K. M. (2016).
Predicting sun-protective intentions and
behaviours using the theory of planned
behaviour: A systematic review and meta-
analysis. Psychology & Health, 31(11),
1272-1292. https://doi.org/10.1080/0887044
6.2016.1204449

Steel, A, Foley, H., Bradley, R., Van De
Venter, C,, Lloyd, I., Schloss, J., Wardle, J., &
Reid, R. (2020). Overview of international
naturopathic practice and patient
characteristics: Results from a cross-sectional
study in 14 countries. BMC Complementary
Medicine and Therapies, 20(1), 59. https:/doi.
0rg/10.1186/s12906-020-2851-7
Stephenson, A., McDonough, S. M., Murphy,
M. H., Nugent, C. D., & Mair, J. L. (2017).
Using computer, mobile and wearable
technology enhanced interventions to reduce
sedentary behaviour: A systematic review
and meta-analysis. The International Journal
of Behavioral Nutrition and Physical Activity,

254.

255.

256.

257.

258.

259.

14(1), 105. https:/doi.org/10.1186/s12966-
017-0561-4

Stirratt, M. J., Dunbar-Jacob, J., Crane, H.

M., Simoni, J. M., Czajkowski, S., Hilliard,

M. E., Aikens, J. E., Hunter, C. M., Velligan,

D. 1, Huntley, K., Ogedegbe, G., Rand, C.

S., Schron, E., & Nilsen, W. J. (2015). Self-
report measures of medication adherence
behavior: Recommendations on optimal

use. Translational Behavioral Medicine, 5(4),
470-482. https://doi.org/10.1007/s13142-015-
0315-2

Stockwell, S., Schofield, P., Fisher, A., Firth, J.,
Jackson, S. E., Stubbs, B., & Smith, L. (2019).
Digital behavior change interventions to
promote physical activity and/or reduce
sedentary behavior in older adults: A
systematic review and meta-analysis.
Experimental Gerontology, 120, 68-87.
https:/doi.org/10.1016/j.exger.2019.02.020
Stoyanov, S. R., Hides, L., Kavanagh, D. J.,
Zelenko, O., Tjondronegoro, D., & Mani, M.
(2015). Mobile app rating scale: A new tool
for assessing the quality of health mobile
apps. JMIR mHealth and uHealth, 3(1), e27.
https:/doi.org/10.2196/mhealth.3422
Stussman, B. J., Black, L. I., Barnes, P. M.,
Clarke, T. C., & Nahin, R. L. (2015). Wellness-
related use of common complementary
health approaches among adults: United
States, 2012. National Health Statistics
Reports, 85, 1-12. https:/www.ncbi.nlm.nih.
gov/pubmed/26556396

Suire, K. B., Kavookjian, ., Feiss, R., &
Wadsworth, D. D. (2021). Motivational
interviewing for weight management among
women: A meta-analysis and systematic
review of RCTs. International Journal of
Behavioral Medicine, 28(4), 403-416. https:/
doi.org/10.1007/s12529-020-09934-0
Sweeney, A. M., & Moyer, A. (2015).
Self-affirmation and responses to health
messages: A meta-analysis on intentions
and behavior. Health Psychology: Official
Journal of the Division of Health Psychology,
American Psychological Association,

34(2), 149-159. https://doi.org/10.1037/
hea0000110



https://doi.org/10.1097/JCN.0000000000000627
https://doi.org/10.1097/JCN.0000000000000627
https://doi.org/10.1177/1524839905278900
https://doi.org/10.1002/14651858.CD001431.pub5
https://doi.org/10.1002/14651858.CD001431.pub5
https://doi.org/10.3928/00989134-20180817-01
https://doi.org/10.3928/00989134-20180817-01
https://doi.org/10.1080/08870446.2016.1204449
https://doi.org/10.1080/08870446.2016.1204449
https://doi.org/10.1186/s12906-020-2851-7
https://doi.org/10.1186/s12906-020-2851-7
https://doi.org/10.1186/s12966-017-0561-4
https://doi.org/10.1186/s12966-017-0561-4
https://doi.org/10.1007/s13142-015-0315-2
https://doi.org/10.1007/s13142-015-0315-2
https://doi.org/10.1016/j.exger.2019.02.020
https://doi.org/10.2196/mhealth.3422
https://www.ncbi.nlm.nih.gov/pubmed/26556396
https://www.ncbi.nlm.nih.gov/pubmed/26556396
https://doi.org/10.1007/s12529-020-09934-0
https://doi.org/10.1007/s12529-020-09934-0
https://doi.org/10.1037/hea0000110
https://doi.org/10.1037/hea0000110

85

260. Szinay, D., Jones, A., Chadborn, T., Brown, J., &
Naughton, F. (2020). Influences on the uptake

261.

262.

263.

264.

265.

266.

of and engagement with health and well-
being smartphone apps: Systematic review.
Journal of Medical Internet Research, 22(5),
el7572. https://doi.org/10.2196/17572

Taj, F., Klein, M. C. A., & van Halteren, A.
(2019). Digital health behavior change
technology: Bibliometric and scoping review
of two decades of research. JMIR mHealth
and uHealth, 7(12), e13311. https:/doi.
0rg/10.2196/13311

Tang, M. Y., Smith, D. M., Mc Sharry, J,, Hann,
M., & French, D. P. (2019). Behavior change
techniques associated with changes in
postintervention and maintained changes
in self-efficacy for physical activity: A
systematic review with meta-analysis.
Annals of Behavioral Medicine, 53(9), 801—
815. https:/doi.org/10.1093/abm/kay090
Tangkiatkumjai, M., Boardman, H., & Walker,
D.-M. (2020). Potential factors that influence
usage of complementary and alternative
medicine worldwide: A systematic review.
BMC Complementary Medicine and

Therapies, 20(1), 363. https://doi.org/10.1186/

s12906-020-03157-2

Tao, D, Xie, L., Wang, T., & Wang, T. (2015).
A meta-analysis of the use of electronic
reminders for patient adherence to
medication in chronic disease care. Journal
of Telemedicine and Telecare, 21(1), 3-13.
https://doi.org/10.1177/1357633X14541041

Teasdale, N., Elhussein, A., Butcher, F,
Piernas, C., Cowburn, G., Hartmann-Boyce,
J., Saksena, R., & Scarborough, P. (2018).
Systematic review and meta-analysis of
remotely delivered interventions using self-
monitoring or tailored feedback to change
dietary behavior. The American Journal of

Clinical Nutrition, 107(2), 247-256. https://doi.

0rg/10.1093/ajcn/ngx048

Thakkar, J., Kurup, R., Laba, T--L., Santo, K.,
Thiagalingam, A., Rodgers, A., Woodward,
M., Redfern, ., & Chow, C. K. (2016).
Mobile telephone text messaging for
medication adherence in chronic disease:
A meta-analysis. JAMA Internal Medicine,
176(3), 340-349. https:/doi.org/10.1001/
jamainternmed.2015.7667

267.

268.

269.

270.

271

272.

273.

The Theory and Techniques Tool.

(n.d.). Retrieved May 26, 2022, from
https:/theoryandtechniquetool.
humanbehaviourchange.org/tool
Therapeutics, P. (2019). Clinical information:
Brief summary instructions - reSET
prescription digital therapeutic software.
https:/2kw3ga2w17x12whtgxlb6sjc-
wpengine.netdna-ssl.com/wp-content/
uploads/2019/08/PEAR-MKT-024-reSET-
Clin-Brief-Sum_Dec2019.pdf

Thornton, J. D., Pham, K., Engelberg, R. A,
Jackson, J. C., & Curtis, J. R. (2009). Families
with limited English proficiency receive

less information and support in interpreted
intensive care unit family conferences. Critical
Care Medicine, 37(1), 89-95. https:/doi.
0rg/10.1097/CCM.0b013e3181926430
Tighe, S. A, Ball, K., Kensing, F., Kayser,

L., Rawstorn, J. C., & Maddison, R. (2020).
Toward a digital platform for the self-
management of noncommunicable
disease: Systematic review of platform-like
interventions. Journal of Medical Internet
Research, 22(10), e16774. https:/doi.
0rg/10.2196/16774

Tofighi, B., Chemi, C., Ruiz-Valcarcel, .,
Hein, P, & Hu, L. (2019). Smartphone apps
targeting alcohol and illicit substance use:
Systematic search in in commercial app
stores and critical content analysis. JMIR
mHealth and uHealth, 7(4), e11831. https:/
doi.org/10.2196/11831

Treatment Adherence. (2021). Fullscript.
https:/fullscript.com/treatment-adherence
Tsoli, S., Sutton, S., & Kassavou, A. (2018).
Interactive voice response interventions
targeting behaviour change: A systematic
literature review with meta-analysis

and meta-regression. BMJ Open, 8(2),
e018974. https://doi.org/10.1136/
bmjopen-2017-018974

Van Rhoon, L., Byrne, M., Morrissey, E.,
Murphy, J., & McSharry, J. (2020). A systematic
review of the behaviour change techniques
and digital features in technology-driven type
2 diabetes prevention interventions. Digital
Health, 6, 2055207620914427. https:/doi.
0rg/10.1177/2055207620914427



https://doi.org/10.2196/17572
https://doi.org/10.2196/13311
https://doi.org/10.2196/13311
https://doi.org/10.1093/abm/kay090
https://doi.org/10.1186/s12906-020-03157-2
https://doi.org/10.1186/s12906-020-03157-2
https://doi.org/10.1177/1357633X14541041
https://doi.org/10.1093/ajcn/nqx048
https://doi.org/10.1093/ajcn/nqx048
https://doi.org/10.1001/
https://theoryandtechniquetool.humanbehaviourchange.org/tool
https://theoryandtechniquetool.humanbehaviourchange.org/tool
https://2kw3qa2w17x12whtqxlb6sjc-wpengine.netdna-ssl.com/wp-content/uploads/2019/08/PEAR-MKT-024-reSET-Clin-Brief-Sum_Dec2019.pdf
https://2kw3qa2w17x12whtqxlb6sjc-wpengine.netdna-ssl.com/wp-content/uploads/2019/08/PEAR-MKT-024-reSET-Clin-Brief-Sum_Dec2019.pdf
https://2kw3qa2w17x12whtqxlb6sjc-wpengine.netdna-ssl.com/wp-content/uploads/2019/08/PEAR-MKT-024-reSET-Clin-Brief-Sum_Dec2019.pdf
https://2kw3qa2w17x12whtqxlb6sjc-wpengine.netdna-ssl.com/wp-content/uploads/2019/08/PEAR-MKT-024-reSET-Clin-Brief-Sum_Dec2019.pdf
https://doi.org/10.1097/CCM.0b013e3181926430
https://doi.org/10.1097/CCM.0b013e3181926430
https://doi.org/10.2196/16774
https://doi.org/10.2196/16774
https://doi.org/10.2196/11831
https://doi.org/10.2196/11831
https://fullscript.com/treatment-adherence
https://doi.org/10.1136/bmjopen-2017-018974
https://doi.org/10.1136/bmjopen-2017-018974
https://doi.org/10.1177/2055207620914427
https://doi.org/10.1177/2055207620914427

86

274.

275.

276.

277.

278.

279.

280.

Villinger, K., Wahl, D. R., Boeing, H., Schupp,
H. T., & Renner, B. (2019). The effectiveness
of app-based mobile interventions on
nutrition behaviours and nutrition-related
health outcomes: A systematic review and
meta-analysis. Obesity Reviews, 20(10),
1465-1484. https://doi.org/10.1111/
0br.12903

Viswanathan, M., Golin, C. E., Jones, C. D.,
Ashok, M., Blalock, S. J., Wines, R. C. M.,
Coker-Schwimmer, E. J. L., Rosen, D. L.,
Sista, P., & Lohr, K. N. (2012). Interventions
to improve adherence to self-administered
medications for chronic diseases in the
United States: A systematic review. Annals
of Internal Medicine, 157(11), 785-795.
https:/doi.org/10.7326/0003-4819-157-11-
201212040-00538

Vogels, E. A. (2020, January 9). About one-in-
five Americans use a smart watch or fitness
tracker. Pew Research Center. https:/www.
pewresearch.org/fact-tank/2020/01/09/
about-one-in-five-americans-use-a-smart-
watch-or-fitness-tracker/

Wald, D. S., Butt, S., & Bestwick, J. P. (2015).
One-way versus two-way text messaging
on improving medication adherence: Meta-
analysis of randomized trials. The American
Journal of Medicine, 128(10), 1139.e1-eb.
https:/doi.org/10.1016/j.amjmed.2015.05.035

Wang, Z., Zhu, Y., Cui, L., & Qu, B. (2019).
Electronic health interventions to improve
adherence to antiretroviral therapy in people
living with hiv: Systematic review and meta-
analysis. JMIR mHealth and uHealth, 7(10),
e14404. https://doi.org/10.2196/14404
Webb, T. L., Joseph, J., Yardley, L., & Michie, S.
(2010). Using the internet to promote health
behavior change: A systematic review and
meta-analysis of the impact of theoretical
basis, use of behavior change techniques,
and mode of delivery on efficacy. Journal of
Medical Internet Research, 12(1), e4. https:/
doi.org/10.2196/jmir.1376

Webb, T. L., & Sheeran, P. (2006). Does
changing behavioral intentions engender
behavior change? A meta-analysis of

the experimental evidence. Psychological
Bulletin, 132(2), 249-268. https:/doi.
0rg/10.1037/0033-2909.132.2.249

281.

282.

283.

284.

28b.

286.

287.

Werbrouck, A., Swinnen, E., Kerckhofs, E.,
Buyl, R., Beckwée, D., & De Wit, L. (2018).
How to empower patients? A systematic
review and meta-analysis. Translational
Behavioral Medicine, 8(5), 660-674. https./
doi.org/10.1093/tbm/iby064

Wiecek, E., Tonin, F. S,, Torres-Robles, A.,
Benrimoj, S. I, Fernandez-Llimos, F., & Garcia-
Cardenas, V. (2019). Temporal effectiveness
of interventions to improve medication
adherence: A network meta-analysis.

PloS One, 14(3), e0213432. https:/doi.
org/10.1371/journal.pone.0213432
Willoughby, F. W., & Edens, J. F. (1996).
Construct validity and predictive utility of the
stages of change scale for alcoholics. Journal
of Substance Abuse, 8(3), 275-291. https:/
doi.org/10.1016/s0899-3289(96)90152-2
Wolever, R. Q., Abrams, D. I, Kligler, B., Dusek,
J. A., Roberts, R, Frye, J., Edman, J. S., Amoils,
S., Pradhan, E., Spar, M., Gaudet, T., Guarneri,
E., Homel, P., Amoils, S., Lee, R. A, Berman,
B., Monti, D. A., & Dolor, R. (2012). Patients
seek integrative medicine for preventive
approach to optimize health. Explore,

8(6), 348-352. https://doi.org/10.1016/j.
explore.2012.08.005

Wolever, R. Q., Caldwell, K. L., McKernan,

L. C., &Hillinger, M. G. (2017). Integrative
medicine strategies for changing health
behaviors: support for primary care.

Primary Care, 44(2), 229-245. https:/doi.
0rg/10.1016/j.pop.2017.02.007

Xie, L. F,, ltzkovitz, A., Roy-Fleming, A.,

Da Costa, D., & Brazeau, A.-S. (2020).
Understanding self-guided web-based
educational interventions for patients with
chronic health conditions: Systematic review
of intervention features and adherence.
Journal of Medical Internet Research, 22(8),
e18355. https://doi.org/10.2196/18355

Xu, H., & Long, H. (2020). The effect of
smartphone app-based interventions for
patients with hypertension: Systematic
review and meta-analysis. JIMIR mHealth
and uHealth, 8(10), e21759. https:/doi.

0rg/10.2196/21759


https://doi.org/10.1111/obr.12903
https://doi.org/10.1111/obr.12903
https://doi.org/10.7326/0003-4819-157-11-201212040-00538
https://doi.org/10.7326/0003-4819-157-11-201212040-00538
https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-americans-use-a-smart-watch-or-fitness-tracker/
https://doi.org/10.1016/j.amjmed.2015.05.035
https://doi.org/10.2196/14404
https://doi.org/10.2196/jmir.1376
https://doi.org/10.2196/jmir.1376
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.1037/0033-2909.132.2.249
https://doi.org/10.1093/tbm/iby064
https://doi.org/10.1093/tbm/iby064
https://doi.org/10.1371/journal.pone.0213432
https://doi.org/10.1371/journal.pone.0213432
https://doi.org/10.1016/s0899-3289(96)90152-2
https://doi.org/10.1016/s0899-3289(96)90152-2
https://doi.org/10.1016/j.explore.2012.08.005
https://doi.org/10.1016/j.explore.2012.08.005
https://doi.org/10.1016/j.pop.2017.02.007
https://doi.org/10.1016/j.pop.2017.02.007
https://doi.org/10.2196/18355
https://doi.org/10.2196/21759
https://doi.org/10.2196/21759

288.

289.

290.

291

292.

Yardley, L., Spring, B. J., Riper, H., Morrison,
L. G, Crane, D. H,, Curtis, K., Merchant, G.
C., Naughton, F., & Blandford, A. (2016).
Understanding and promoting effective
engagement with digital behavior change
interventions. American Journal of Preventive
Medicine, 51(5), 833-842. https:/doi.
0rg/10.1016/j.amepre.2016.06.015

Yen, H.-Y.,, & Huang, H.-Y. (2021).
Comparisons of physical activity and
sedentary behavior between owners and

non-owners of commercial wearable devices.

Perspectives in Public Health, 141(2), 89-96.
https://doi.org/10.1177/1757913921989389
Zaugg, V., Korb-Savoldelli, V., Durieux, P.,

& Sabatier, B. (2018). Providing physicians
with feedback on medication adherence for
people with chronic diseases taking long-
term medication. Cochrane Database of
Systematic Reviews, 1, CD012042. https://
doi.org/10.1002/14651858.CD012042.pub2
Zhang, Y, Dennis, J. A., Leach, M. J., Bishop,
F. L., Cramer, H., Chung, V. C. H,, Moore, C.,
Lauche, R., Cook, R., Sibbritt, D., & Adams,

J. (2017). Complementary and alternative
medicine use among US adults with
headache or migraine: Results from the 2012
National Health Interview Survey. Headache,
57(8), 1228-1242. https://doi.org/10.1111/
head.13148

Zivin, K., Ratliff, S., Heisler, M. M., Langa, K.
M., & Piette, J. D. (2010). Factors influencing
cost-related nonadherence to medication in

293.

294.

295.

older adults: A conceptually based approach.
The Journal of the International Society

for Pharmacoeconomics and Outcomes
Research, 13(4), 338-345. https:/doi.
0rg/10.1111/1.1524-4733.2009.00679.x
Zoltick, D., Scribani, M. B., Krupa, N.,

Kern, M., Vaccaro, E., & Jenkins, P. (2021).
Healthy lifestyle counseling by healthcare
practitioners: A time to event analysis.
Journal of Primary Care & Community Health,
12,21501327211024427. https:/doi.
0rg/10.1177/21501327211024427

Zomahoun, H. T. V., de Bruin, M., Guillaumie,
L., Moisan, J., Grégoire, J.-P., Pérez, N., Vézina-
Im, L-A., & Guénette, L. (2015). Effectiveness
and content analysis of interventions to
enhance oral antidiabetic drug adherence

in adults with type 2 diabetes: Systematic
review and meta-analysis. The Journal of the
International Society for Pharmacoeconomics
and Outcomes Research, 18(4), 530-540.
https:/doi.org/10.1016/j.jval.2015.02.017
Zomahoun, H. T. V., Guénette, L., Grégoire,
J-P., Lauzier, S., Lawani, A. M., Ferdynus, C.,
Huiart, L., & Moisan, J. (2017). Effectiveness
of motivational interviewing interventions

on medication adherence in adults with
chronic diseases: A systematic review and
meta-analysis. International Journal of
Epidemiology, 46(2), 589-602. https:/doi.
0rg/10.1093/ije/dyw273

b,
ol

N
ARRLT YT ¥ 2 A

M -
aigess



https://doi.org/10.1016/j.amepre.2016.06.015
https://doi.org/10.1016/j.amepre.2016.06.015
https://doi.org/10.1177/1757913921989389
https://doi.org/10.1002/14651858.CD012042.pub2
https://doi.org/10.1002/14651858.CD012042.pub2
https://doi.org/10.1111/head.13148
https://doi.org/10.1111/head.13148
https://doi.org/10.1111/j.1524-4733.2009.00679.x
https://doi.org/10.1111/j.1524-4733.2009.00679.x
https://doi.org/10.1177/21501327211024427
https://doi.org/10.1177/21501327211024427
https://doi.org/10.1016/j.jval.2015.02.017
https://doi.org/10.1093/ije/dyw273
https://doi.org/10.1093/ije/dyw273

@ Fullscript

support@fullscript.com

1866 807 3828

Monday to Thursday 9am - 9pm EST
Friday & Saturday 9am - 5pm EST

QOG0 0

Should you have any questions about the
information contained within this guide,
or would like additional resources, please
contact medical@fullscript.com

For more educational articles and content:
fullscript.com/learn

These statements have not been evaluated by the Food and

stration. for ot infended to


https://sport.wetestyoutrust.com/
https://www.nsfsport.com/certified-products/
https://www.wada-ama.org/en
https://www.bscg.org/
https://www.bscg.org/certified-drug-free-database/

