www.thehealthpatterns.com

G\ The Health Patterns and

N 7 Health Promoting Activities

By

Frederick H. Navarro, PhD
Copyright© 2023

Abstract

Background: Multiple health behavioral risk factors linked to noncommunicable disease are assumed to
be modifiable to form a healthier lifestyle. This healthy lifestyle is characterized by high levels of physical
activity, healthy diet, and proactive health focus. Emergent patterns of multiple health behaviors in popu-
lations, behaving as attractors within complex adaptive systems, show only one health pattern out of sev-
eral as conforming to such a healthy lifestyle. Objective: Determine if patterns of multiple health behav-
iors underlie levels of engagement in health promoting activities with special focus on high intensity ex-
ercise and sports, healthy diet, and health proactive orientation. Method: An historical cross sectional
data set of 2,007 adult interviews was used to examine reported use of thirteen different health promot-
ing activities and self-reported health status. The Health Patterns Report modeled attractor effects on
multiple health behaviors including one emulating a healthy lifestyle. Multivariate methods were used to
evaluate the construct validity of the thirteen health promoting activities, examine their effects on self-
reported health status, examine the health pattern effects on self-reported health status, and engagement
in health promoting activities analyzed via logistic regression. Correlations between health pattern at-
tractors and health promotion activities were visualized with nonmetric multidimensional scaling. Re-
sults: Construct validity of health promoting activity measures identified five factors explaining 48.3% of
variance. Health promoting activities had significant effects on health status, F(17, 1986) = 25.73, p
<.0001, R2=0.18. Only high intensity exercise, 3 = .20, sports, § =.14, and healthy diet, § =.14, were asso-
ciated with positive effects; prescription medications were linked to negative effects, § = -0.25. An adult's
health patten had significant effects on health status, F(11, 1765) = 17.57, p <.0001, R2 = .10. However,
only the high physical activity pattern had positive health status effects, § = 0.16. An adult’s health pattern
had significant effects on the number of health promoting activities engaged in, x? (11, N = 2,007) =
2186.91, p < .0001, R? = .22, and specific activities engaged in. Only one health pattern had significant
odds of engaging in high intensity exercise, OR = 6.34, and sports, OR = 5.95. Conclusions: Engagement in
various health promoting activities were significantly influenced by an adult’s health pattern. Treated as
attractors, the health patterns confirmed attractor effects on type of health promoting activities engaged
in and health status. Implications for the modifiability of behavioral risk factors, multiple health behavior
change, and government efforts to increase physical activity are discussed.

According to the National Center for Chronic Dis- activity, poor diet, overweight, substance abuse,
ease Prevention and Health Promotion lack of preventive screening and so on (Stein &
(NCCDPHP), chronic noncommunicable diseases Colditz, 2004; Yusuf, Hawken, Ounpuu, Dans,
including diabetes Type 2, cancer, and heart- Avezum, Lanas et al, 20_04; Sha.mma_ls, 2007;
related disease are responsible for premature Baumgart, Snyder, Carrillo, Fazio, Kim, & Johns,

deaths, infirmity, and over $3 trillion in health 3015)_' _ Theie behaviors are assumed to be
care costs per year (ODPHP, 2021). Many of the modifiable (Adam_s, Grandprg, Katz, & S_henson,
risk factors for noncommunicable diseases are 2017; 2019; Zhao, Li, Okoro, Li, Wen, White etal,,

behavioral, including smoking, lack of physical 2013). For example, Islami, Goding Sauer, Miller,
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Siegel, Fedewa et al (2018) estimated that:

“the proportion and number of invasive can-
cer cases and deaths, overall (excluding non-
melanoma skin cancers) and for 26 cancer
types..were attributable to major, potentially
modifiable exposures” (i.e., behaviors) includ-
ing “..cigarette smoking; secondhand smoke;
excess body weight; alcohol intake; consump-
tion of red and processed meat; low consump-
tion of fruits/vegetables, dietary fiber, and die-
tary calcium; physical inactivity; ultraviolet
radiation” [Abstract, italics added].

This belief in the modifiability of multiple
health-related behaviors has motivated the fur-
therance of population engagement in health pro-
moting behaviors seen as critical to combatting
and reducing the prevalence and costs of noncom-
municable diseases. A review of the literature ex-
ploring adult engagement in health promotion has
consistently shown low participation (Kraft &
Goodell, 1993; Li, Pan, Wang, Liu, Dhana, Franco
et al,, 2018; Liu, Cao, Keeley, Tam, Wu, Strate et
al, 2017; Lv, Yu, Guo, Bian, Yang, Chen et al,
2017). This has motivated the development of
government initiatives such as HealthyPeople.
Health-related behavior objectives targeted by
HealthyPeople 2030 include physical activity, nu-
trition and healthy dieting, preventive care, re-
duced tobacco use, health communication, and
reduced alcohol/substance abuse (HHS-ODPHP,
n.d.).

Unfortunately, efforts at changing multiple
health behaviors into more healthy forms has not
yielded dramatic results based on randomized
controlled trials (Lynch, Courneya, Sethi, Patrao,
& Hawkes, 2014; Hawkes, Pakenham, Chambers,
Patrao, & Courneya, 2014). For example, Hawkes
et al. (2014) reported no changes in physical ac-
tivity, weight management, diet, alcohol, and
smoking at 6- and 12-months post intervention.
Also, multiple health behavior changes achieved
during an intervention tend not be sustained in
the long-term (Toobert, Strycker, Barrera, & Glas-
gow, 2010), a necessary condition for the benefits
of multiple health behaviors to take effect.

A healthy lifestyle is emulated by adults
who have greater motivation and self-efficacy to

practice such behaviors (Rosenberg, 1990). Pos-
sessing a proactive health orientation appears to
be a necessary condition (Steger, Fitch-Martin,
Donnelly, & Rickard, 2015). The presence of this
proactive health motivation appears to be gov-
erned by complex intrinsic factors at the individ-
ual level. This explains why success at past be-
havior, a key ingredient to developing self-
efficacy (Ashford, Edmunds, & French, 2010), is
the best predictor of future behavior (Hagger,
Polet, & Lintunen, 2018; Ouellette & Wood, 1998;
Wood, 1998). Past behavior is an objective indi-
cator of motivations.

A Healthy Lifestyles Attractor: A Complex Sys-
tems Perspective

Several studies examining the natural config-
uration of health-related behaviors among adults
have identified multiple emergent health pat-
terns. Among these patterns, only one is charac-
terized by health-promoting behaviors con-
sistent with a “healthy lifestyle.” Two studies
identified three patterns of physical activity with
only one in each study described by high levels of
leisure time physical activity (Rovniak, Sallis,
Saelens, Frank, Marshall, Norman et al., 2010;
Friederichs, Bolman, Oenema, & Lechner, 2015).
The second study (Friederichs, et al.) specifically
linked this physical activity to autonomous self-
motivation (i.e., proactive health motivation).
Other studies examining natural configurations
of physical activity along with other health pro-
moting behaviors like healthy dieting have
shown that only one out of three (de Vries, Spigt,
Metsemakers, Vermunt, & Kremers, 2008; Hobbs,
Duncan, Collins, Mckenna, Schoeppe, Rebar et al.,
2019), one out of five (Schneider, Huy, Schuess-
ler, Diehi, & Schwarz, 2009; Verger, Lions, & Ven-
telou, 2009), one out of six (Conry, Morgan, Cur-
ry, McGee, Harrington, Ward et al.,, 2011) and one
out of seven (Patterson, Haines, & Popkin, 1994;
Saint Onge, & Krueger, 2017) are characterized
by multiple health promoting behaviors. In effect,
the health behavior of only a small portion of
adults naturally conform to what is described as
a healthy lifestyle.

Why?

Along with others (Fishman, Loparo, & Dick,
2007, Mandara, 2003), I have previously argued
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Figure 1
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that this phenomenon is consistent with complex
systems theory and the behavior of multiple at-

tractors within complex adaptive systems
(Navarro, 2014). Attractors are locations or val-
ues that a dynamic complex system is drawn to
in its normal and natural behavior (Phase Plane
Analysis - Attractors, Spirals, and Limit cycles.,
2021). Attractor basins reflect the sphere of in-
fluence of specific attractors. These attractor ba-
sins are like planetary gravity wells that change
the trajectory of objects passing through them
(Figure 1). Attractors shape the behavior and
evolution of complex systems at all levels
(Kuhmonen, 2017; Watson, Buckley, & Mills,
2011; Sturmberg, O'Halloran, & Martin, 2012)
including the behavior of individuals (Fidler,
Lunkenheimer, & Hahn, 2011; Ohanian, Gol-
payegni, & Rostami, 2020). Attractors constrain
the expression of adaptive behavior as individu-
als (i.e., agents) interact with the environment
(Kong, & Mettler, 2013). Mandara (2003) specifi-
cally linked groups of people defined by different
patterns of behavior identified through cluster
analysis to attractors.

From this perspective, system change across
multiple behaviors is limited to the attractors in
the system (Kuhmonen, 2017). In other words,
apart from minor changes in health behavior,
changing the expression of individual health be-
havior must involve moving or transitioning the

individual to an attractor basin associated with
better health outcomes. This is critical to under-
stand. If, the natural emergence of only one pat-
tern of multiple health behaviors consistent with
a health promoting lifestyle is due to the influ-
ence of one attractor out of several, the modifia-
bility of multiple health behaviors controlled by
non-health promoting attractors may be limited,
improbable, and unsustainable.

Questions

This paper addresses several questions: Does
adult engagement in health promoting activities
reflect the influence of health behavioral attrac-
tors? Do these attractors influence the types of
health promoting activities and the intensity of
such engagement? Consistent with the research
cited above, is a “healthy lifestyle” characterized
by high levels of physical activity, healthy dieting,
and high self-assessed health status linked to one
health behavioral attractor?

To answer these questions, the relationships
between engagement in a broad number of health
promoting activities and a model mimicking the
effects of health behavioral attractors was used.

Engagement in Health Promoting Activities
Exercise and Healthy Dieting. The National

Center for Chronic Disease Prevention and Health

Promotion (NCCDPHP) supports increasing ac-
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cess to healthy foods, physical activity, lifestyle
change, and health care services (ODPHP, 2021).
Individuals who engage in regular physical activi-
ty enjoy many health benefits relative to those
who don’t (Fletcher, Landolfo, Niebauer, Ozemek,
Arena, & Lavie, 2018). Unfortunately, according
to the CDC, only 23% of adults nationally met rec-
ommended levels of aerobic activity and strength
training in 2018 (CDC, 2021).

Vigorous Exercise. High intensity exercise
delivers more positive health benefits relative to
moderate exercise (Pavey, Peeters, Bauman, &
Brown, 2013). Vigorous exercise has been associ-
ated with improved cardiovascular fitness and
lower body fat percentage relative to moderate
exercise (Gutin, Yin, Humphries, & Barbeau,
2005). Unfortunately, high intensity exercise is
not for everyone (Biddle & Batterham, 2015).

Sports. Participation in sports related exer-
cise including walking, weight-training, running,
and using cardiovascular exercise equipment are
among the most popular (US Bureau of Labor Sta-
tistics, 2017). Sports and sports supporting ven-
ues are increasingly seen as health promotion
vehicles (Kokko, Green, & Kannas, 2014; Laskow-
ski & Lexell, 2012; Robertson, Eime, & Wester-
beek, 2019) for good reason. Recent research has
demonstrated reductions in all-cause mortality
among adults who participate in sports at moderate
to vigorous level compared to adults who do not
(Turi-Lynch, Monteiro, Fernandes, Sui, Lemes, &
Codogno, 2019). In 2018 the percentage of adults
who did not was 80 percent (Gough, 2020).

Digital Trackers-Wearables. The use of mo-
bile apps and digital health tracking devices for
tracking diet and calories has also grown in popu-
larity. This includes both wearable (Fritz, Huang,
Murphy, & Zimmermann, 2014) and nonwearable
smart phone tracking apps (Jones, Seki, & Mostul,
2017; Lee, Lee, Kim, Kim, Cho, Jang et al., 2018). |
myself use Jefit (https://www.jefit.com/) to track
my resistance training and Loselt (https://
www.loseit.com/) to track my dietary macros
and calories. I am part of the one-third of US
adults who have at least used one (McCarthy,
2019).

Health Information. Health information
seeking has been shown to contribute to health
promoting behaviors (Moon, Park, & Kim, 2015;
Dastani & Atarodi, 2020). However, not all adults

engage in health information seeking and key dif-
ferences have been identified between those who
do versus those who don’t (Cotten & Gupta, 2004;
Dutta-Bergman, 2004).

Complementary Alternative Medicine.
Complimentary alternative medicine (CAM) for
health promotion included chiropractic or osteo-
pathic manipulation, massage, acupuncture, and
naturopathy (Hawk, Ndetan, & Evans Jr, 2012).
The use of CAM in a primary care context has
been associated with reduced use of prescription
medications and increased health promoting be-
haviors (Dalmolin & Heidemann, 2020). In a re-
cent study, positive attitudes and beliefs about
CAM were only held by about half of adults
(Islahudin, Shahdan, & Mohamad-Samuri, 2017).

Meditation-Prayer. Meditation and prayer,
also treated as a form of CAM (Burke, Lam, Stuss-
man, & Yang, 2017), in combination with other
health promoting behaviors have been associated
with clear health (Arias, Steinberg, Banga, &
Trestman, 2006; Itharat, Takahashi, Singh, Singh,
Krisentu, Lobenberg et al, 2017; Asadzandi,
2018; Ndubuisi-Obi, & Allen, 2018) and mental
health benefits (Bartkowski, Acevedo, & Van Log-
gerenberg, 2017; Larrivee & Echarte, 2018). Indi-
vidual prayer activity has also been associated
with increased cancer survival (Paiva, Paiva, Yen-
nurajalingam, & Hui, 2014) supporting its use in
health promotion. Relative to meditation, only a
small fraction of adults, under three percent, en-
gage in meditation (Burke, Lam, Stussman, &
Yang, 2017).

Preventive Screening. The ODPHP encour-
ages the use of preventive screenings for health
promotion for conditions like cancer, osteopetro-
sis, post-partum depression, and vision (ODPHP,
n.d.c). Healthy lifestyles have been associated
with increased use of preventive screenings (Qi,
Phillips & Hopman, 2006). The U.S. Preventive
Services Task Force (https://
uspreventiveservicestaskforce.org/uspstf/) sup-
ports the expansion of preventive screenings. In a
2017 study, the use of cancer screening was be-
low targeted goals for different cancer screening
tests with the exception of colorectal cancer
screening, and no improvements in test use were
observed for breast and cervical cancer screening
(White, Thompson, White, Sabatino, de Moor,
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Doria-Rose et al. 2017) showing that not all
adults are motivated to get preventive screen-
ings.

Prescription Medications. In a 2015 study
of adults 20 and older, about sixty percent of
adults reported using at least one prescription
medication while fifteen percent reported using
five or more prescription medications (Kantor,
Rehm, Haas, Chan, & Giovannucci, 2015). In a
study of adults 57 to 85 the percentage of adults
reporting use of at least one prescription medi-
cation increased to eighty-one percent (Qato, Al-
exander, Conti, Johnson, Schumm, & Lindau,
2008). In spite of increased use of prescription
medications among older adults, “individual pa-
tients hold different beliefs about medications to
which they persist vs nonpersist or nonfulfill.
Patients exhibit different medication-taking be-
haviors for different medications because they
weigh the perceived risks and benefits for each
medication separately.” (McHorney & Gadkari,
2010 [Abstract]).

Attractors of Multiple Health Behavior: The
Patterns of Adapting to Health (PATH)

Attractors of adaptive health behavior were
modeled by the Patterns of Adapting to Health
(PATH) model. The PATH Model is covered in
the Appendix.

The shape of these attractors and in what
ways they influence adaptive health behavior
were identified in the md-1980s (Navarro, 1990)
using techniques like cluster analysis (Busch et
al,, 2013; Dodd et al,, 2010; Omorou et al., 2016).
The health and behavioral impacts of these
PATH attractors on health, disease risk, and
medical expenditures have been quantified and
demonstrated (Navarro, 2014, 2015, 2017).

The attractors occupying the Adaptive Pat-
terns Stage can be grouped into three levels of
health proactivity: low, moderate, and high.
These levels and the nature of the health behav-
ioral attractors forming each health pattern
within each level can be used to propose specific
hypotheses after addressing the general ques-
tions.

General Hypotheses
H1. Engagement in health promoting activi-

ties reflect the influence of health behavioral attrac-
tors

H2. The health behavioral attractors influence
the types of health promoting activities engaged in,
if any.

H3. A “healthy lifestyle” characterized by high
levels of physical activity, healthy dieting, and high
self-assessed health status is linked to one health
behavioral attractor.

Specific Hypotheses

H4. Adults dominated by the low health involve-
ment attractors are expected to show low or weak
engagement in health promoting behaviors.

H5. Adults dominated by the moderate health
involvement attractors are expected to show mod-
erate levels of engagement.

H6. Finally, adults dominated by the high health
involvement attractors are expected to show the
strongest engagement in health promoting behav-
iors consistent with their dominant attractor.

H6a. Adults dominated by the Healthcare Driv-
en attractors will show greater engagement in
medically based activities, and healthy dieting.

H6b. Adults dominated by the Naturalist attrac-
tor will show greater engagement in alternative
medicine-related activities, and healthy dieting.

Hé6c. Adults dominated by the Independently
Healthy attractor will be the only one with the
greatest engagement in health promoting activities
emulating a healthy lifestyle, namely, vigorous
physical activity, sports, healthy dieting, and nu-
merous other activities.

Methods

This study applied a cross-sectional nonexperi-
mental correlational and multivariate methodology
on an historical data set to explore the linear effects
of adult conformity to the PATH on engagement in
health promotion activities. The data set was from
a larger research study conducted by Klein & Part-
ners, Inc. (www.kleinandpartners.com) and com-
missioned by Stanford Health System. The question
addressing engagement in health promoting activi-
ties was developed by Rob Klein.

Data
The data is from an online survey was conduct-
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ed using an online consumer panel.

The interviews were conducted in the San Fran-
cisco Bay Are between April 19 and May 29,
2019. A total sample of 1,807 completed inter-
views were conducted with respondents
screened for being heads of household, 18 or
older, and the primary healthcare decision-
maker for the household. Kaiser members were
limited to no more than 10% of the sample. In
addition, residents covered by the Covered Cali-
fornia Exchange, Medicare Parts A/B, Medi-Cal
members, and uninsured were excluded from
the sample. The data were weighted by age, edu-
cation, and income. The total sample size of
1,807 yields a sample error of +/-1.9% at the
90% Confidence Level (CI).

Measures

Health Promotion Activities. Single measures
were used to identify each participant’s use or not
use of different health promoting activities, with
participants capable of selecting as many as apply,
as follows: 1-high intensity exercise (spin class,
weightlifting, boot camp, etc.), 2-low intensity ex-
ercise (yoga, walking, etc.), 3-sports (e.g., skiing,
tennis, basketball, soccer, etc.), 4- meditation/
prayer, 5-healthy eating, 6-vitamins, supplements, 7
-read information on how to stay healthy, 8-
alternative medicine (e.g., acupuncture, acupres-
sure, chiropractic, etc.), 9-annual physical
(including blood work), 10-screenings (e.g., mam-
mography, colonoscopy, stress test, etc.), 11-
monitor vitals (e.g., blood pressure, weight, blood
sugar, etc.), 12-take prescription medications, 13-
use a health tracking device such as a Fitbit or Ap-
ple Watch, 14-use a health-related app without a
tracking device (e.g., weight loss, smoking cessa-
tion, menstrual cycle tracking, etc.), 15-attend clas-
ses or events on health topics, or 98-nothing in par-
ticular. All health promoting activities explored ap-
pear in Figure 2. Participant selected responses
were dummy coded into 16 new variables coded as
I-engaged in activity and 0 not engaged in activity.
The dummy coded health promotion activities were
summed to create a new variable: health promotion
activity count.

Sex and Age. Sex was captured by a single
categorical variable were 1 = female and 2 =
male. Although the measure referred to biologi-
cal sex categories, this analysis treated the varia-
ble as representing societally influenced gender

behavioral differences. For multivariate analyses,
a dummy coded variable was created where 1 =
female and 0 = male. Participant’s age in years
was self-reported and recorded as two-digit num-
ber.

Self-Reported Health Status. Self-reported
health status was measured using a single scale
with five responses: 5-excellent, 4-very good, 3-
good, 2-fair, or 1-poor. This measure has been
widely used to assess general population health
status (Grant, Piotrowski, & Chappell, 1995; Kan-
dula, Lauderdale, & Baker, 2007; ODPHP, 2021)’
It is a good discriminator between health-related
and non-health-related causes of death
(Benjamins, Hummer, Eberstein, & Nam, 2004),
physician care utilization (Miilunpalo, Vuori, Oja,
Pasanen, & Urponen, 1997), and has been posi-
tively associated with increasing levels of physi-
cal activity among middle-aged adults (Chatton &
Kayser, 2013).

Adaptive Health Behavior Inventory
(AHBI). Adaptive Health Behavior Inventory
(AHBI) (Navarro, 2006) was used to capture behav-
ioral response to different health-related contextual
constructs (Navarro, 2018), where agreement with
measures are assessed using a standard Likert format
(1 - strongly disagree, 2 - somewhat disagree, 3 -
neutral or neither agree nor disagree, 4 - somewhat
agree, 5 - strongly agree). AHBI response data was
used to identify each participant’s dominant health
pattern. Specific measures from the AHBI (Navarro,
2019) assess adaptive health behavior themes asso-
ciated with health promotion: physical and nutrition-
al fitness, proactive health care seeking, and health
information seeking. The AHBI item theme summar-
ies appear in Figure 3.

Health Patterns. A participant’s health pattern
attractor basin was previously identified and cap-
tured in a single variable with scores ranging from 1
to 10, where 1 = Critically Discerning, 2 = Health
Contented, 3 = Wisely Frugal, 4 = Traditionalist, 5 =
Family Centered, 6 = Family Driven, 7 = Healthcare
Driven, 8 = Independently Healthy, 9 = Naturalist,
and 10 = Adaptive Ambiguity state.

Health Pattern Posterior Probabilities. Pos-
terior probabilities were used as a measure of
participant conformity or position relative to the
attractors at the center of each health pattern at-
tractor basin. Posterior probabilities theoretical-
ly range from 0 to 100.

Analytic Approach
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Figure 2: Health Promoting Activities

Summary Theme

High intensity exercise
Low intensity exercise

High intensity exercise (spin class, weight lifting, boot camp, etc.)
Low intensity exercise (yoga, walking, etc.)

Sports Sports (e.g., skiing, tennis, basketball, soccer, etc.)
Meditation/Prayer Meditation/Prayer

Healthy eating Healthy eating

Vitamins, supplements Vitamins, supplements

Read stay healthy info Read information on how to stay healthy

Alternative medicine
Annual physical
Screenings

Monitor vitals
Prescription medication

Health tracking device
Health-related app/no tracking

Alternative medicine (e.g., Acupuncture, Acupressure, Chiropractic, etc.)
Annual physical (including blood work)

Screenings (e.g.,, mammography, colonoscopy, stress test, etc.)

Monitor vitals (e.g., blood pressure, weight, blood sugar, etc.)

Take prescription medication

Use a health tracking device such as a Fitbit or Apple Watch

Use a health-related app without a tracking device (e.g., weight loss,

smoking cessation, menstrual cycle tracking, etc.)

Health topic classes/events
Nothing

Attend classes or events on health topics
Nothing in particular

Coded as 1 =yes,and 0 = no

Univariate Analysis. A correlation analysis
was conducted to evaluate the association of self-
assessed health status and engagement in active
or competitive sports as measured by AHBI-5 to
determine if their association was consistent
with prior research (Chatton et al,, 2013).

Multivariate Analysis. A principal compo-
nents analysis was used to assess the construct
validity of the health promotion activity
measures using criterion of eigenvalue less than
one cutoff with Varimax rotation. Multiple regres-
sion was used to evaluate the effects of health
promotion activities on self-assessed health sta-
tus. Poisson regression was used to assess the ef-
fects of participant’s health pattern attractor ba-
sin on the reported number of health promoting
behaviors engaged in after controlling for sex and
age, and relative to participants in the Adaptive
Ambiguity State. This addressed the question: Do
the health behavioral attractors identified by the
health pattern effect the number of health pro-
moting activities engaged in. This was followed
by a series of logistic regression analyses used to
regress sex, age, and the health pattern attractors
on each type of health promoting activity. This
addressed the question: Do the health behavioral
attractors identified by the health patterns have

differential effects on the health promoting activi-
ties engaged in after controlling for sex, age, and
relative to participants in the Adaptive Ambiguity
State? Finally, a non-metric multidimensional scal-
ing was used to develop a two-dimensional map
relating participants affinity with each health pat-
tern attractor to the health promotion activities en-
gaged in.

All analyses were conducted using the NCSS
2021 Statistical Software (2021) at p < 0.001 to
minimize family wise error.

Results

Descriptive Statistics

Sample descriptive statistics for both un-
weighted and weighted results are shown in Table
1.

The unweighted and weighted frequency
counts of participants against their health pattern
attractor basin are shown in Table 2. The applica-
tion of the demographic weighting suppressed the
representation of health pattern attractors with
high health proactivity (i.e., Healthcare Driven, In-
dependently Healthy, Naturalist) while amplifying
the representation of the health pattern attractors
associated with low health proactivity (i.e., Critical-
ly Discerning, Health Contented, Wisely Frugal,
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Figure 3: Health Behavior Measures

Measure Theme Description

hproactive Proactive focus Plans ahead and engage in behavior to support future health
nutrition Nutritional focus Focus on nutrition and healthy dieting

vigorous Vigorous exercise Engages in regular vigorous exercise

fitness Fitness aspiration The level of aspiration to be physically fit

infoseek Health information seeking Level of health information seeking for health treatments
hdecisions Health decision-making control Control of health decision-making for self and family
distrust Medical distrust Distrust in the competence of health professionals

proactivecare Proactive care seeking
savemoney  Saving money on health
quality Health quality costs more
familyhealth Optimize family health

Health care treatment is sought at the first sign of illness or injury
Motivation to save health care dollars

Belief that more expensive treatments are of higher quality

Level of motivation to push family health to optimum levels

familyresp Family health responsibility: Degree of perceived responsibility for family health
familyatt Family health attitude: Enjoyment of the role of family health decision-maker
Traditionalist). Health Status and Active or Competitive

Descriptive statistics for the health pattern
posterior probability scores is shown in Table 3.
On average, the degree of participant affinity to
the health pattern behavioral attractors was
strong. For all but participants dominated by the
Family Driven attractor, affinity to the remaining
PATH exceeded 70 percent with affinity to four
of the PATH attractors exceeding 75 percent.
Only one PATH attractor, the Independently
Healthy, exceeded 80 percent affinity on aver-
age. Participants classified in the Adaptive Ambi-
guity state had the greatest average affinity to
the centroid of that group.

Frequency Counts of Health Promoting Activ-
ities.

The unweighted and weighted frequency
counts for health promoting activities are shown
in Table 4. The use of vitamins and supplements,
healthy eating, and getting an annual physical
were the most frequently reported health pro-
motional activities engaged in. Just over half of
participants reported engaging in low intensity
exercise; just under forty-four percent reported
using prescription medications and screenings.
Fewer than twenty percent reported engaging in
high intensity exercise or practicing meditation
and/or prayer. The least reported health pro-
moting activity was attending classes or events
associated with a health topic.

Correlation Analysis:

Sports

The association of self-assessed health sta-
tus and AHBI-5 was statistically significant, t
(2002) = 9.79, p < .0001, r = 0.21 and in the
expected direction.

Principal Components Analysis

The results of the principal components
analysis of the health promotion activity
measures is shown in Table 5. The analysis
supported their construct validity. Similar
health promoting activities loaded on the
same components. The analysis identified five
components accounting for 48.3 percent of
the variance in the measures. The five con-
structs were: medical activities (e.g., annual
physicals, diagnostic screening, monitoring
vitals, prescription medications), high intensi-
ty exercise and sports, non-active activities
(e.g., meditation, reading health information,
health classes), digital tools (e.g., health track-
ing device, health-related apps), and low in-
tensity exercise plus healthy diet (e.g., healthy
eating, vitamins/supplements, in contrast to
not engaging in any health promotion activi-
ties (i.e., nothing).

Multiple Regression: Health Promoting Ac-
tivity Effects on Self-Assessed Health Status

As shown in Table 6, the regression of self-
assessed health status on sex, age, and the fif-
teen health promoting activities on was statis-
tically significant, F(17, 1986) = 25.73, p
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Table 1

Sample Demographic and Socioeconomic Characteristics

Unweighted Weighted

Sex Count Percent Count Percent
Male 589 29.32 558 31.48
Female 1406 70.05 1211 68.29

Prefer not to say

12 0.62 5 0.28

Unweighted Weighted

M SD M SD

Age

Children 18 or younger

5497 15.86 51.70 16.70

Count Percent Count Percent

Yes
No
Not sure

Highest level of education

422 21.0 378 213
1584 78.9 1397 78.7
1 0.1

Count Percent Count Percent

Less than high school

High school graduate

Some college/Technical/Vocational school
4 Year degree/College graduate
Post-graduate degree (e.g., Master's de-
gree)

Doctoral degree (e.g., Ph.D., MD, DDS, etc.)
Prefer not to share

Household income

1 0.0 1 0.0
216 10.8 195 11.0
950 473 841 474
500 249 445 25.1

254 12.7 226 12.7
76 3.8 63 3.6
11 0.6 4 0.2

Count Percent Count Percent

Up to $14,999

$15,000 but less than $25,000
$25,000 but less than $35,000
$35,000 but less than $45,000
$45,000 but less than $55,000
$55,000 but less than $65,000
$65,000 but less than $80,000
$80,000 but less than $100,000
$100,000 but less than $150,000
$150,000 but less than $200,000
$200,000 or more

Prefer not to share

n=

33 1.7 33 1.9

90 4.5 90 5.1

96 4.8 96 5.4
101 5.0 101 5.7
163 8.1 163 9.2
185 9.2 185 10.4
241 12.0 241 13.6
230 11.5 230 13.0
324 16.2 324 18.3
154 7.7 154 8.7
158 7.9 158 8.9
232 11.6

2007 100.0 1775 100.0

< .000, R? = 0.18. Relative to not engaging in healthy diet. Taking prescription medications

health promoting activities, four of the fifteen had a negative effect on health status.

activities had statistically significant effects on

self-reported health status: positive effects on Poisson Regression: Health Pattern Effects on
health status were associated with engaging in Number of Health Promoting Activities

high intensity exercise, sports, and eating a
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Table 2
Frequency Counts: Health Pattern Attractor Basins

ralist attractors. Likewise, adults dominated
by the Critically Discerning, Wisely Frugal,

Unweighted

Weighted

Traditionalist, or Family Centered attractors

Patterns of Adapting to Health Count Percent Count Percent had slightly lower odds that were not signifi-

6.4 cantly different from one another.

11.0 Logistic Regressions: Health Pattern Ef-
11.4 fects on Engaging in Health Promoting Ac-
tivities
After demonstrating that the PATH attrac-
tors had significant effects on the odds of en-
gaging in multiple health promoting activi-
g5 ties, a series of fifteen logistic regressions
were conducted to examine the effects of the
'3 PATH attractors on the odds of engaging in

Critically Discerning 79 44 114
Health Contented 139 7.8 198 11.2
Wisely Frugal 175 9.8 194
Traditionalist 147 8.3 201
Adaptive Family Centered 141 7.9 160
Patterns  Family Driven 177 9.9 179 .
Healthcare Driven 276 15,5 219 12.3
Independently 216 12.1 168
Naturalist 141 7.9 158
Adaptive Ambiguity 289 16.2 183
Weighted n 1780 100.0 1774 100.1

— specific

As shown in Table 7, regressing the count of
health promoting activities on sex, age, and the
dominant PATH behavioral attractors had statis-
tically significant effects on the count of health
promoting activities reported, 2 (11, N = 2,007)
=2186.91, p <.0001, R? = 0.22. After controlling

Table 3
PATH Posterior Probabilities Descriptive Statistics
Weighted
Patterns of Adapting to Health n M SD
Critically Discerning 79 77.38 18.02
Health Contented 139 76.55 21.05
Wisely Frugal 175 72.16 24.75
Traditionalist 147 76.06 22.87
Family Centered 141 71.02 21.27
Family Driven 177 68.64 22.35
Healthcare Driven 276 72.07 21.12
Independently Healthy 216 81.35 20.23
141 73.36 21.51
289 83.55 19.94
for being female and age, and relative to partici-
pants in the Adaptive Ambiguity state, all but
one health behavioral attractor, Health Content-
ed, were positively related to the count of health
promoting activities. Adults dominated by the
Independently Healthy attractor had the highest
odds of engaging in multiple health promoting
activities, but those odds were not statistically
significantly different from adults dominated by
the Family Driven, Healthcare Driven, or Natu-

Adaptive
Patterns

Naturalist
Adaptive Ambiguity

health promoting activities after controlling
for sex, age, and relative to adults in the Adap-
tive Ambiguity. The results of these logistic
regressions are shown in Table 8. All logistic
regressions were statistically significant a p <
0.0001.

Critically Discerning. Looking at specific
heath promoting activities in relation to the
PATH, participants dominated by the Critically
Discerning attractor had lower odds of engag-
ing in sports (odds = 0.25) and higher odds of
engaging in healthy eating (odds = 2.16) and
diagnostic screenings (odds = 2.77).

Health Contented. Participants dominat-
ed by the Health Contented attractor had low-
er odds of engaging in sports (odds = 0.24),
lower odds of reading health information
(odds = 0.40) and using alternative medicine
(odds = 0.20).

Wisely Frugal. Participants dominated by
the Wisely Frugal attractor had higher odds of
engaging in lower intensity exercise (odds =
2.24), using vitamins and supplements (odds
= 1.97), annual physicals (odds = 2.17),
screenings (odds = 2.02), and health tracking
devices (odds = 3.32).

Traditionalist. Participants dominated by
the Traditionalist attractors had higher odds
of engaging low intensity exercise (odds =
1.93), lower odds of engaging in sports (odds
= 0.13), higher odds of annual physicals (odds
= 2.16) and using health tracking devices
(odds = 2.86).

10
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Table 4

Frequencies of Health Promoting Activities

Summary Unweighted Weighted Percent*
Vitamins, supplements 1132 1140 64.3
Healthy eating 1198 1109 62.5
Annual physical 1161 1084 61.1
Low intensity exercise 1084 996 56.1
Prescription medication 841 794 44.8
Screenings 863 788 44 .4
Read stay healthy info 653 555 31.3
Monitor vitals 580 475 26.8
Health tracking device 457 423 23.8
High intensity exercise 368 337 19.0
Meditation/Prayer 309 335 18.9
Health app/no tracking 261 280 15.8
Sports 288 230 13.0
Alternative medicine 225 199 11.2
Health classes/events 97 71 4.0
Nothing 38 46 2.6
n= 1780 1774

*percentage of mentions among participants

Family Centered. Participants dominated by
the Family Centered attractor reported signifi-
cantly higher odds of engaging in low intensity
exercise (odds = 2.89), healthy eating (odds =
1.99), screenings (odds = 3.09), using a health

tracking device (odds = 3.52) and a using heath
apps (2.45).

Family Driven. Participants dominated by
the Family Driven attractor reported statistically
significant higher odds of engaging in low inten-
sity exercise (odds = 3.51), healthy eating (odds
= 3.25), taking vitamins and supplements (odds =
2.80), reading health information (odds = 2.23),
using alternative medicine (odds = 3.06), getting
annual physicals (odds = 4.87), screenings (odds
= 4.04). monitoring vitals (odds = 3.94), using
prescription medications (odds = 2.50), and us-
ing health tracking devices (odds = 3.72).

Healthcare Driven. Participants dominated
by the Healthcare Driven attractor reported sig-
nificantly higher odds of engaging in low intensi-
ty exercise (odds = 2.81), meditation/prayer
(odds = healthy eating (odds = 3.59), using vita-
mins/supplements (odds = 2.61), reading health
information (odds = 2.58), getting an annual
physical (odds = 6.18), screenings (odds = 4.97),
monitoring vitals (odds = 3.23), using prescrip-
tion medications (odds = 2.44), and using health
tracking devices (odds = 4.05).

Independently Healthy. Participants domi-
nated by the Independently Healthy attractor re-
ported statistically significant higher odds of en-

Table 5
Principal Components Analysis of Health Promotion Activity Measures
Components

Variables Medical High Intensity Non-Active Digital Moderate+Diet
High intensity exercise 0.02 -0.66 -0.01 0.16 0.06
Low intensity exercise 0.15 0.05 -0.16 0.17 0.56
Sports -0.06 -0.72 0.04 -0.07 0.05
Meditation/Prayer 0.01 0.07 -0.65 0.01 0.15
Healthy eating 0.00 -0.29 -0.21 0.02 0.59
Vitamins, supplements 0.25 0.10 -0.21 0.05 0.46
Read stay healty info 0.18 -0.21 -0.41 0.24 0.29
Alternative medicine 0.03 0.13 -0.62 0.00 0.15
Annual physical 0.72 -0.08 0.01 0.02 0.23
Screenings 0.68 -0.01 -0.16 0.06 0.20
Monitor vitals 0.64 -0.08 -0.12 0.16 -0.01
Prescription medication 0.70 0.24 0.02 -0.11 0.08
Health tracking device 0.06 -0.04 0.01 0.77 0.09
Health-related app/no tracking 0.03 -0.03 -0.08 0.76 0.05
Health topic classes/events 0.17 -0.27 -0.54 0.02 -0.20
Nothing -0.13 0.08 -0.14 0.02 -0.69

48.3 percent of variance, Varimax rotation, correlation matrix

11
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Table 6 gaging in high intensity exercise (odds = 6.34),
Multiple Regression: low intensity exercise (odds = 2.44), sports
Health Promotion Effects on Health Status (odds = 5.95), meditation and prayer (odds =
DV = Self-Reported Health Status 2.87), healthy eating (odds = 6.23), taking vita-
IV b SE, B p mins and supplements (odds = 2.46), reading
Intercept 248 0.09 0.00 0.000 health information (odds = 3.54), getting annual
Female 0.00 0.04 0.00 0.995 physicals (odds = 2.24), screenings (odds =
Age 0.01 0.00 0.23 0.000 3.61), monitoring vitals (odds = 3.06), using
High intensity exercise ~ 0.46  0.05 0.20 0.000 health tracking devices (odds = 5.54), and using
Low intensity exercise ~ 0.06  0.04 0.03 0.157 health apps (odds = 3.58).
Sports 036 005 0.14 0.000 Naturalist. Finally, participants dominated
Meditation/Prayer 0.01 005 000 0902 by the Naturalist attractor reported engaging in
Healthy eating 029 004 0.14 0.000 higher odds of low intensity exercise (odds =
Vitamins, supplements  -0.07 0.04 -0.04 0.103 3.24), healthy eating (odds = 2.85), using vita-
Read stay healthy info 0.07 0.04 0.04 0.106 mins and supplements (odds = 2.54), reading
Alternative medicine 014 006 -005 0.021 health information (odds = 3.66), using alterna-
Annual physical 007 0.05 0.04 0140 tive .medicine (odds = 2.75), g(_etting annual
Screenings 007 005 004 0148 physicals (odds = 2.24), screenings (odds =
Monitor vitals 013 005 -0.07 0.004 2.55), monitoring vitals (odds = 3.66), using

health tracking devices (odds = 3.50), and

P ipti dicati -0.46 0.05 -0.25 0.000
rescription mecication health apps (odds = 2.95).

Health tracking device -0.03 0.05 -0.01 0.518
Health app/no tracking -0.10 0.06 -0.04 0.071

Health classes/events 0.04 0.09 0.01 0.660 Multiple Regression: PATH Effects on Self-

Assessed Health Status

R’ 0.18 As shown in Table 9, the regression of self-
F(17, 1986) = 25.73 reported health status on sex, age, and an
p 0.000 adult's dominant PATH was statistically signifi-

Table 7

Poisson Regression: The PATH and Odds of Multiple Health Promoting Activities

DV = count of health promoting activities 95%Cl

b SE, p Odds LL UL

v 0.82 0.05 0.000 2.27 2.06 2.52

female 0.16 0.02 0.000 1.17 1.12 1.22

age 0.01 0.00 0.000 1.01 1.00 1.01

Critically Discerning 0.18 0.06 0.002 1.20 1.07 1.35

Health Contented -0.05 0.06 0.416 0.96 0.86 1.07

Wisely Frugal 0.34 0.05 0.000 1.41 1.27 1.56

Traditionalist 0.27 0.05 0.000 1.31 1.18 1.45

Family Centered 0.36 0.05 0.000 1.43 1.29 1.59

Family Driven 0.58 0.05 0.000 1.79 1.62 1.98

Healthcare Driven 0.56 0.05 0.000 1.75 1.59 1.93

Independently Healthy 0.68 0.05 0.000 1.97 1.79 2.17

Naturalist 0.50 0.05 0.000 1.64 1.48 1.82

R’ 0.22

)(2 (11, N=2,007) = 2186.91

p 0.000
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Table 8
Logistic Regressions: Patterns of Adapting to Health (PATH) Effects on Health Promoting Activities
Exercise
DV High intensity Low intensity Sports Meditation/Prayer Healthy eating
v Odds p Odds p Odds p Odds p Odds p
female 0.72 0.012 1.44 0.000 0.38 0.000 1.53 0.002 1.16 0.169
age 0.97 0.000 1.00 0.124 0.97 0.000 1.01 0.007 1.00 0.682
Critically Discerning 1.25 0.4381 1.29 0.277 0.25 0.004 1.35 0.367 2.16 0.001
Health Contented 0.94 0.843 1.33 0.170 0.24 0.000 0.89 0.702 0.56 0.006
Wisely Frugal 2.02 0.007 2.24 0.000 0.55 0.048 2.10 0.008 1.37 0.114
Traditionalist 1.80 0.043 1.93 0.002 0.13  0.000 0.89 0.708 1.79 0.006
Family Centered 1.50 0.171 2.89 0.000 0.77 0.415 1.47 0.208 1.99 0.002
Family Driven 1.85 0.027 3.51 0.000 1.23 0.465 1.56 0.132 3.25 0.000
Healthcare Driven 1.86 0.028 2.81 0.000 0.74 0.338 2.39 0.002 3.59 0.000
Independently Healthy 6.34 0.000 2.44 0.000 5.95 0.000 2.87 0.000 6.23 0.000
Naturalist 1.62 0.094 3.24 0.000 0.40 0.015 1.56 0.138 2.85 0.000
R’ 0.08 0.06 0.21 0.03 0.11
)(2 (11, N=2,007) = 165.03499 98.74 328.49 65.42 191.37
p 0.000 0.000 0.000 0.000 0.000
Vitamins Read Alternative

DV supplements Healthy Info. medicine Annual physical Screenings
v Odds p Odds p Odds p Odds p Odds p
female 1.43 0.001 1.48 0.001 2.86 0.000 1.81 0.000 3.15 0.000
age 1.02 0.000 1.00 0.319 1.00 0.424 1.05 0.000 1.05 0.000
Critically Discerning 1.18 0.467 0.89 0.675 0.65 0.331 1.71 0.036 2.77 0.000
Health Contented 1.06 0.786 0.40 0.001 0.20 0.004 1.35 0.185 0.98 0.928
Wisely Frugal 1.97 0.001 1.56 0.054 0.87 0.701 2.17 0.001 2.02 0.005
Traditionalist 1.47 0.072 0.64 0.088 1.03 0.935 2.16 0.001 1.63 0.055
Family Centered 131 0.218 1.25 0.368 0.97 0.947 1.54 0.070 3.09 0.000
Family Driven 2.80 0.000 2.23 0.001 3.06 0.001 4.87 0.000 4.04 0.000
Healthcare Driven 2.61 0.000 2.58 0.000 1.44 0.294 6.18 0.000 4.97 0.000
Independently Healthy 2.46 0.000 3.54 0.000 191 0.058 3.14 0.000 3.61 0.000
Naturalist 2.54 0.000 3.66 0.000 2.75 0.002 2.24 0.001 2.55 0.000

2 0.07 0.12 0.08 0.23 0.25
)(2 (11, N=2,007) = 121.28 201.78 118.91 460.63 474.62
p 0.000 0.000 0.000 0.000 0.000

Health Health classes/

DV Monitor vitals Prescriptions tracking device Apps/no tracking events
v Odds p Odds p Odds p Odds p Odds p
female 0.89 0.312 0.84 0.126 1.71  0.000 2.52 0.000 2.55 0.905
age 1.02 0.000 1.07 0.000 0.98  0.000 0.97 0.000 1.01 1.000
Critically Discerning 0.97 0.938 1.56 0.108 1.07 0.842 1.19 0.617 0.48 0.625
Health Contented 1.63 0.085 0.88 0.623 2.01 0.017 0.92 0.798 0.00 0.000
Wisely Frugal 1.85 0.027 1.18 0.509 3.32 0.000 1.69 0.074 1.06 0.982
Traditionalist 1.78 0.039 1.89 0.010 2.86 0.000 0.93 0.833 1.28 0.939
Family Centered 1.91 0.025 1.36 0.238 3.52 0.000 2.45 0.004 1.45 0.898
Family Driven 3.94 0.000 2.50 0.000 3.72 0.000 2.27 0.006 1.44 0.905
Healthcare Driven 3.23 0.000 2.44 0.000 4.05 0.000 212 0.014 1.42 0.920
Independently Healthy 3.06 0.000 1.23 0.408 5.54 0.000 3.58 0.000 2.83 0.794
Naturalist 3.66 0.000 1.09 0.740 3.50 0.000 2.95 0.000 0.41 0.606
R? 0.07 0.28 0.06 0.09 0.07
x> (11, N = 2,007) = 136.89 544.28 120.04 155.8825 46.28
p 0.000 0.000 0.000 0.000 0.000
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Table 9

Multiple Regression:

Health Pattern Effects on Health Status
DV = Self-Reported Health Status

v b SE, 6 p
Intercept 3.16 0.10 0.00 0.000
Female -0.05 0.05 -0.02 0.332
Age 0.00 0.00 0.07 0.004
Critically Discerning -0.09 0.11 -0.02 0.405
Health Contented -0.72 0.10 -0.23 0.000
Wisely Frugal -0.13 0.10 -0.04 0.180
Traditionalist -0.22 0.10 -0.07 0.026
Family Centered 0.00 0.10 0.00 0.984
Family Driven -0.12 0.10 -0.04 0.242
Healthcare Driven -0.09 0.10 -0.03 0.383
Independently Healthy  0.55 0.10 0.16 0.000
Naturalist -0.19 0.10 -0.06 0.062
R’ 0.10

F(11, 1765) = 17.57

p 0.000

cant, F(11,1765) =17.57, p <.0001, R2 = .10. Rel-
ative to adults in the Adaptive Ambiguity stage
and after controlling for sex and age, the domi-
nance of two PATH had statistically significant
effects on self-reported health status: adults
dominated by the Health Contented attractor
were associated with lower health status, while
adults dominated by the Independently Healthy
PATH were associated with higher health status.

Multidimensional Scaling: Visualization of
PATH Engagement in Health Promoting Ac-
tivities

Multidimensional scaling (MDS) was used to
create a visualization of the relationships be-
tween participant’s affinity to each PATH attrac-
tor measured by posterior probabilities and
their reported engagement in health promoting
activities. Thus, the analysis results can be inter-
preted to say as adult affinity (i.e., proximity to)
to any given PATH attractor increases the config-
uration of health promoting activities engaged in
is influenced. For the analysis, a correlation ma-
trix of all the variables was created and a metric
analysis was applied. The resulting map is
shown in Figure 4.

A careful review of the MDS map reveals two

dimensions: A “health promoting” dimension
that goes from “low” at the top left quadrant
where “doing nothing” dominates to “high” in
the bottom right quadrant where all health pro-
moting activities sit, and an “activity focus” di-
mension that goes from “extreme fitness” domi-
nated by high intensity exercise and sports at
the bottom left quadrant to “medical care” dom-
inated by prescription medications, screenings,
and annual physicals in the top right quadrant.
Also, the five components of the principal com-
ponents analysis shown in Table 5 are also ap-
parent in how the health promotion activities
are located relative to one another, as follows:
Zone A = low engagement in health promoting
activities; Zone B = health classes or events, al-
ternative medicine; Zone C = medical care activ-
ities; Zone D = high intensity exercise, sports
activities; and Zone E = moderate exercise,
healthy diet activities, which is directly opposite
from “doing nothing.”

Consistent with the results of the logistic re-
gression analyses, the Independently Healthy
attractor is the only one in Zone D, the “high in-
tensity, sports” zone, and the deepest on the
“high” health promotion dimension. The
Healthcare Driven attractor dominates Zone C,
“medical care activities,” and is the furthest
from Zone D. Both the Independently Healthy
and Healthcare Driven attractors are proximate
to Zone E, low to moderate intensity exercise
and healthy dieting activities. The Health Con-
tented and Critically Discerning attractors, and
participants in the Adaptive Ambiguity state
were the lowest on the health promoting di-
mension dominating Zone A, no health promot-
ing activities, and the farthest from Zone C,
medical care activities. However, both adults in
the Adaptive Ambiguity state, and the Wisely
Frugal attractor showed minor proximity to the
Zone D. The Traditionalist attractor was more
proximate to the low end of the health promot-
ing dimension and more proximate to Zones C
favoring medical care related health promotion
activities. The remaining PATH attractors:
namely, Family Driven, Family Centered, and
Naturalist were closest to the mid-points of
both dimensions and the most proximate to
Zone B, alternative medicine, meditation.
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Figure 4: Multidimensional Scaling: The PATH and Health Promotion Activities
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Figure 4. Two dimensions are apparent: A “health promoting” dimension that goes from
“low” in the top left quadrant to “high” in the bottom right quadrant, and an “activity
focus” dimension that goes from “extreme fitness” in the bottom left quadrant to
“medical care” in the top right quadrant. Also, five thematic zones aligned with the
principal components analysis are identifiable: Zone A = low engagement in health
promoting activities, Zone B = health classes or events, alternative medicine, Zone C =
medical care, health care, Zone D = high intensity exercise, sports, and Zone E = moderate
exercise, healthy diet directly opposite from Zone A.

Discussion

The results confirm that the first general hypothe-
sis could not be rejected. Engagement in health pro-
moting activities reflects the influence of health be-
havioral attractors. Adult conformity to different
health behavioral attractors had effects on the number
of health promoting activities reported. Adults domi-
nated by the Independently Healthy attractor had sig-
nificantly higher odds of engaging in thirteen differ-
ent health promotion activities. Adults conforming to
the Family Centered attractor had significantly higher
odds of engaging in less than half that. Adults emu-
lating the Health Contended attractor had statistically

significantly lower odds of engaging in three specific
health promoting activities, meaning they avoided
them, and were associated with lack of significant
odds for engaging in any others.

The second general hypothesis could not be re-
jected as well. Health behavioral attractors influenced
the types of health promoting activities engaged in.
Adults conforming to the Critically Discerning attrac-
tor had lower odds of engaging in sports but higher
odds of following a healthy diet. Adults emulating the
Family Centered attractor did not have significant
odds of using prescription medications or screenings,
but adults dominated by the Family Driven and
Healthcare Driven attractors did. Adults dominated by
the Independently Healthy attractor were the only
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ones with higher odds of engaging in high intensity
exercise and sports.

The final general hypothesis could not be re-
jected. A “healthy lifestyle” characterized by high
levels of physical activity, healthy dieting, and high
self-assessed health status was linked to only one
health behavioral attractor, the Independently
Healthy attractor. This finding is extremely relevant
to government efforts to increase compliance and
adherence to specific levels of aerobic exercise and
strength training. Just as supported by this study,
self-assessed health status and its associated posi-
tive health outcomes is higher among adults who
regularly engage in high levels of physical activity,
especially vigorous exercise. However, adult com-
pliance with the Centers for Disease Control and
Prevention physical activity guidelines for aerobic
physical activity and muscle strength training have
yet to break twenty-five percent and only increased
slightly since established in 2008 with no improve-
ments from 2017 to 2018 (CDC, 2021). As noted
by Biddle et al. (2015), “high-intensity interval
training cannot be a viable public health strategy...it
will not be adopted or maintained by many people.”
This is due to “...perceptions of competence, the
psychologically aversive nature of high-intensity
exercise, the affective component of attitudes, the
less conscious elements of motivated behaviour that
reflect...likes and dislikes™ (Italics added). Biddle’s
conclusions are supported by the CDC data, which
also supports the hypothesis that attractor dynamics
constrain behavior. This is especially likely when
we consider that attractor effects shape health be-
havior without the knowledge of individuals. At-
tractor effects on behavior are nonconscious.

The modifiability of physical activity to date
shows little sustained modifiability at all. The re-
sults reported here support the hypothesis that this
is due to the constraining nature of health behavior-
al attractors acting on population health behavior.
The only multiple health behavior configurations
that are possible within a population are those
shaped by attractors. This study affirmed that adults
dominated by only one attractor, the Independently
Healthy, was linked to high levels of physical activ-
ity consistent with Schneider et al. (2009), Verger
et al. (2009), Conry et al. (2011) and Patterson et al.
(2017).

In this study, the Independently Healthy attrac-
tor was dominate over about ten percent of partici-
pants. This is right in line with the current national
estimate. This percentage accounts for about 42
percent of the 24 percent of adults who currently
meet the 2008 physical activity guidelines (CDC,

2021), assuming the reported results for physical
activity are not influenced by response bias. Unfor-
tunately, this is a probability (Colley, Butler, Gar-
riguet, Prince, & Roberts, 2018; Dyrstad, Hansen,
Holme, & Anderssen, 2014). Both Colley et al.
(2018) and Dyrstad et al. (2014) reported that
adults underreported their physical activity levels
by 38 percent and 46 percent, respectively, based
on comparisons with accelerometer data actually
tracking their physical activity. Splitting the differ-
ence between these two studies, the actual percent-
age of adults meeting aerobic and strength-training
guidelines is around 42 percent lower than report-
ed by the CDC, which lands the estimated percent-
age exactly on the percentage of adults dominated
by the Independently Healthy attractor - ten per-
cent.

Addressing the specific hypotheses focused on
the attractors themselves, the first stating that
adults dominated by the low health involve-
ment attractors would show low or weak en-
gagement in health promoting behaviors could
not be completely rejected. Adults in the Adap-
tive Ambiguity stage, as well as those dominat-
ed by the Critically Discerning, Health Content-
ed, and Traditionalist attractors, all identified as
having low proactive health levels in the PATH
Model (Figure 1), were in Zone A, low engage-
ment in health promoting activities. The only
questionable attractor was the Wisely Frugal.
Adults dominated by this attractor were closer
to the mid-point of health promoting activity
engagement similar to adults dominated by the
Family Centered attractor.

The second specific hypothesis, stating that
adults dominated by the moderate health in-
volvement attractors would show moderate lev-
els of health promoting activity engagement
could not be completely rejected. While both
the Family Centered and Family Driven, both
identified as moderate on health proactivity,
engaged in multiple health promoting activities,
the Family Driven engaged in more compared to
the Family Centered.

The final specific hypothesis stating that
adults dominated by the high health proactive
attractors would show the strongest engage-
ment in health promoting behaviors consistent
with their dominant attractor could not be re-
jected. The three health proactive attractors,
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namely, Healthcare Driven, Independently
Healthy, and Naturalist, had positive odds of en-
gaging in the most health promoting activities.

The specific sub-hypothesis stating that
adults dominated by the Healthcare Driven at-
tractors would show greater engagement in
medically based activities, and healthy dieting
could not be rejected. Adults dominated by the
Healthcare Driven attractor were the most well-
established in Zone C, medical care. These adults
were also about equal distant from “healthy di-
et” as adults dominated by the Naturalist and
Independently Healthy attractors.

The specific sub-hypothesis stating that
adults dominated by the Naturalist attractor
would show greater engagement in alternative
medicine-related activities, and healthy dieting
could not be rejected. Adults dominated by the
Naturalist attractor dominated Zone B, alterna-
tive medicine, meditation, health classes.

The final specific sub-hypothesis hypothesiz-
ing that adults dominated by the Independently
Healthy attractor will be the only one with the
greatest engagement in health promoting activi-
ties emulating a healthy lifestyle, namely, vigor-
ous physical activity, sports, healthy dieting, and
numerous other activities could not be rejected.

Conclusions

The results of this analysis provide evidence
that the assumption and belief in the modifiability
of behavioral risk factors needs reexamination. The
modifiability of health behaviors, particularly a lack
of physical activity contributing to the growth of
noncommunicable diseases such as diabetes Type
2, cancer, and heart disease, have proven to be re-
sistant to change. While higher levels of physical
activity generate the most health benefits (Pickover,
2016), there has been little meaningful change to
adult physical activity levels in recent years (CDC,
2021).

It is the argument of this paper that part of this
resistance to change is due to the presence of multi-
ple attractors, detectable at the population level,
constraining individual adaptive health behavior to
a limited number of allowable forms, consistent
with predictions of complex adaptive systems theo-
ry. Prior research has supported the presence of
such attractors, even if not referred to as such. The
attractors of adaptive health behaviors identified by

the PATH model represent such a system. Con-
sistent with other studies, the PATH model identi-
fies only one attractor associated with high levels of
vigorous physical activity.

Based on this model, vigorous levels of physical
activity can only occur in about ten percent of the
US adult population. Further, substantially increas-
ing levels of physical activity would entail increas-
ing the reach of the Independently Healthy attractor
basin. This would require the movement of multiple
health behaviors from one attractor basin to another
attractor basin (i.e., phase transition); namely, the
Independently Healthy one. To accomplish this at
least four things would have to occur: 1) convincing
adults their health behavior is currently controlled
by non-Independently Healthy attractors, 2) educat-
ing them how to change their current health behav-
ioral pattern, 3) educating them about required envi-
ronmental changes necessary including moving ex-
penditures to cover new unused resources, and 4)
increasing their motivation to initiate the change and
maintain the newly learned behavioral pattern. The
last point is the most critical. This is because the
sustainability of new behavioral routines is influ-
enced by the degree to which new learned behaviors
are cooperative or competitive with prior existing
intrinsic motivations shaping adaptive tendencies,
habits, and nonconscious behaviors (Zanone & Kel-
so, 1992).

The current one-size-fits-all approach to multiple
behavior change would not be sufficient to promote
this change. Potentially nine different multiple
health behavioral interventions would be needed:
one addressing change from the Critically Discern-
ing attractor to the Independently Healthy one; a
second one addressing change from the Health Con-
tented attractor to the Independently Healthy one,
and so on. Future research may in fact demonstrate
that the limited success of multiple health behavior
change interventions to date has been due to this
failure to acknowledge and address the diversity of
multiple health behavioral attractors.

Each health pattern attractor emerges from the
interaction of the individual with the social environ-
ment via adaptive behavior. A person’s adaptive
health behaviors cannot be separated from the con-
text in which they occur. Micro social determinants
of health impact the individual at the immediate lo-
cal level. Social determinants of individual health
must be addressed at the micro level. Unfortunately,
this is not the current focus addressing social deter-
minants of health (Donkin, Goldblatt, Allen, Na-
thanson, & Marmot, 2018). The inability to modify
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these behavioral risk factors due to the limitations
imposed by complex system dynamics, specifically
health behavioral attractors, is a major obstacle to
the goals of multiple health behavior change and
the reduction of noncommunicable diseases.

Appendix:
The Patterns of Adapting to Health (PATH)

Figure A

Adaptive Patterns

Adaptive Ambiguity state

Aging

The Patterns of Adapting to Health (PATH) Mod-
el draws on two theoretical frameworks: devel-
opmental stage theory and complex adaptive
systems theory. Developmentally, the PATH rec-
ognizes two states and four stages of adapting to
health. The two states are the Adaptive Ambigui-

Figure B

ty state and the Adaptive Patterns state (Figure
A).

The Adaptive Ambiguity State is defined as a
condition where adult behavioral response to
health-related contexts or situations is charac-
terized by a lack of clear health-related prefer-
ences, a lack of strong motivations, indecisive-
ness, and lack of control over health decision-
making. In a sample of over 9,000 adults, the
Adaptive Ambiguity State was strongly nega-
tively associated with an individual’s control of
health decision-making at r = -0.63. A lack of
control over health decisions is a key trait of
adults in the Adaptive Ambiguity State. It is also
linked to the absence of firmly held health-
related preferences, lack of experience with dif-
ferent health-related situations, or poor cogni-
tive faculties. Adaptive ambiguity is represented
by “neither agree nor disagree” responses to
statements expressing clear health preferences
or motivations in the Adaptive Health Behavior
Inventory (AHBI) (Figure B).

The Adaptive Patterns state is defined as a
condition where adult behavioral response to
different health-related contexts or situations
conforms to one of a number of clear patterns
(i.e., attractors) characterized by definite health
-related preferences, strong motivations, and
control of health-related decisions. The emer-
gence of clear adaptive preferences is associat-
ed with increasing control over health-related
decisions. The Adaptive Patterns state is where

Adaptive Patterns vs. Adaptive Ambiguity

The Health Patterns
Patterns of Adapting to Health (PATH)

Adaptive Health Behavior Inventory (AHBI)

—o= Adaptive Pattern 1

--® .- Adaptive Pattern 7

—e— Adaptive Ambiguity
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Figure C

Patterns of Adapting to Health (PATH) Theoretical Developmental Model

Ambiguity

Pre-Adaptive

Somewhat male
dominant

Adaptive Patterns

Aging

Somewhat female
dominant

anndepy-1sod

!
18 to 29

complex system dynamics emerge. This state is
represented by many “strongly or somewhat
agree or disagree” responses to statements in
the AHBI in specific combinations shaped by a
system of attractors

The two states of the PATH Model further
identifies four developmental stages: Pre-
Adaptive Ambiguity, Adaptive Patterns, Perpetu-
al Adaptive Ambiguity, and Post-Adaptive Ambi-
guity (Figure C).

Psychosocially, the Pre-Adaptive, Perpetual,
and Post-Adaptive Stages are remarkably simi-
lar. They are characterized by an external locus
of health decision-making control (i.e., health
decision-making in the hands of others) and
adaptive ambiguity (i.e., unclear or weak prefer-
ences) across multiple health-related contexts
such as medical care seeking, diet, exercise, fam-
ily, and costs. Biopsychosocially, the Pre-
Adaptive, Perpetual, and Post-Adaptive Stages
are shaped by different cognitive developmental
dynamics. The Pre-Adaptive Ambiguity Stage is
dominated by adults between the ages of 18 to
29 with a higher percentage of males versus fe-
males. Pre-Adaptive adults are characterized by
a lack of control over health-related decision-
making, inexperience with managing health and

T

30to74

Y
75 and older

health care, and different experiences and expo-
sures to health driven by sex as well as decreas-
ing societal buffering of health-related decision-
making as adults reach their late twenties. The
Post-Adaptive Stage is dominated by adults over
the age of 75, again with a slight dominance of
males to females. Post-Adaptive adults are char-
acterized by increasing frailty, cognitive decline,
and an increase in societal buffering as decision-
making ability wanes.

Perpetual Adaptive Ambiguity is a stage
found among adults between the ages of 30 and
74. Unlike adults who occupy the Adaptive Pat-
terns stage, adults with perpetual adaptive ambi-
guity are characterized by continued indecisive-
ness around health-related decision making
(Figure C). This indecisiveness is associated with
the development of very few strong or highly mo-
tivated adaptive preferences. It is unclear why
these adults fail to take firm control of health-
related decision-making as they mature.

The final Adaptive Patterns Stage is shaped by
complex adaptive systems dynamics. Psycho-
socially, at the individual (agent) level, the Adap-
tive Patterns Stage is characterized by a strong
internal locus of health decision-making control.
This internal locus motivates the emergence of
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learned adaptive preferences, self-determined
goals when coping with the limitations of a vari-
ety of health-related contexts. The Adaptive Pat-
terns stage is a higher affective adaptive energy
stage driven by coping stress. The need to main-
tain homeostasis and minimize biopsychological
energy expenditures while maximizing affective
preferences across health-related contexts
drives coping into habitual behavior. This is
adaptive behavior dominated by contextual
priming and nonconscious processes. This re-
sults in the emergence of a stable adaptive re-
sponse pattern that is not just determined by
affective personality traits but by their interac-
tion with diverse health-related contexts and the
meaning applied to those contexts symbolically
in language.

At the population level, the Adaptive Patterns
Stage shows the emergence of a system of nine
attractors and attractor basins of different sizes
and different characteristics. An attractor is a
multidimensional state within a larger multidi-
mensional space towards which a constantly
moving dynamic system evolves. An attractor
can be described by a set of values which the dy-
namic system approaches as it settles into its
normal behavior.

Sociologically, these attractors limit the ex-
pression of individual (agent) adaptive response
patterns as population density in urban and sub-
urban areas increases. As adults come to express
adaptive response patterns to their local envi-
ronment, their patterns are drawn into proximi-
ty to one or more of these attractor basins that
best reflect the individual’s adaptive prefer-
ences. As proximity to a given attractor increas-
es, so does proportional conformity of the indi-
vidual’s adaptive response pattern to that attrac-
tor. The shape of these attractors and in what
ways they influence adaptive health behavior
were identified in the md-1980s (Navarro, 1990)
using techniques like cluster analysis (Busch et
al,, 2013; Dodd et al,, 2010; Omorou et al., 2016).
The health and behavioral impacts of these at-
tractors on health, disease risk, and medical ex-
penditures have been quantified and shown to
be significant (Navarro, 2014, 2015, 2017).
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