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Abstract

Objective: Provide an updated analysis of the underlying dimensionality of the standardized version of Adaptive Health
Behavior Inventory (AHBI). Methodology: A cross-sectional analysis AHBI response data from an online sample of n =
4,743 adults was used to provide evidence demonstrating that the AHBI is a multidimensional assessment measuring a
broad number of distinct contextually grounded adaptive health-related constructs. Analysis: Exploratory factor analysis
using principal components analysis (PCA) with varimax rotation and eigenvalues < .08 was the primary analysis. Results:
Correlation analysis showed that the majority of AHBI items were weakly or moderately correlated (= .20 to » = .57) sup-
porting the absence of multicollinearity. PCA identified ten underlying factors accounting for 69% of the variance. Six of
the ten factors were associated with multiple AHBI items; the remaining factors were associated with just one. Based on
factor loading sizes twelve of the AHBI items were excellent measures of ten factors; two were very good measures, four
were good measures; two were fair measures (loadings > .45). Discussion & Conclusions: The results support the AHBI as
a multidimensional inventory assessing a broad number of health-related constructs underlying contextually-grounded in-

trinsically motivated adaptive health behavior.

The Adaptive Health Behavior Inventory (AHBI)
(Navarro, 2006) is a language-based assessment of
intrinsically motivated (Deci & Ryan, 2010) adult
behavioral response to a number of different health-
related contexts. Grounded in embodiment theory
(Ansorge, Kiefer, Khalid, Grassl, & Konig, 2010;
Kiefer & Trumpp, 2012) and the relationship be-
tween language processing, motor functions, and
action meaning (Cardona, Kargieman, Sinay, Ger-
shanik, Gelormini, Amoruso et al., 2014; Cervetto,
Abrevaya, Martorell Caro, Kozono, Mufioz, Ferrari
et al., 2018; Esopenko, Gould, Cummine, Sarty,
Kuhlmann, & Borowsky, 2012), response patterns to
AHBI items are interpreted as driven by differences
in intrinsic motivation arising from an adult’s prefer-
ences, dislikes, and their perceptions of their own
physical and mental capabilities as they interact with
everyday health-related social contexts. From this
perspective the AHBI it is not an assessment of
health-related behavior, but an assessment of beliefs,
actions, and habits paired with social-environmental
contexts perceived as health-related.

The AHBI is not a scale that measures one con-
struct, such as “activation” (Hibbard, Stockard, Ma-
honey, & Tusler, 2004) or self-efficacy
(Luszczynska, Scholz, & Schwarzer, 2005). It is an
inventory designed to capture behavioral tendencies
across multiple distinct health-related contexts, and
then determine to what degree these tendencies con-

form to existing macro patterns underlying popula-
tion health behavior.

The purpose of this paper is to provide evidence
demonstrating that the AHBI assesses a broad num-
ber of distinct health-related constructs underlying
the contextually grounded adaptive health response
patterns. Constructs are higher order hypothetical
(i.e., unobserved) concepts or principles derived
from a synthesis or combination of simpler ideas or
direct observed measures. For example, “fear” is a
construct derived from observable facial expressions
(i.e., startled expression, bulged eyes), physical un-
ease (i.e., chills up the back, physical shaking), and
avoidance behavior (i.e., running away). In this case,
the construct of “fear” is taken to represent the un-
derlying cause or construct shaping the observable
behavior.

Historical Overview

The precursor to the AHBI was developed in the
late 1980s (Navarro, 1990). Prior to development, a
broad literature review was conducted to identify the
most pertinent themes and contexts (i.e., constructs)
that defined health-related behavior. These included:

e Health emphasis and involvement (physical fit-
ness vs. nutritional fitness)

o Propensity to experiment with health care alter-
natives
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e Involvement in decision-making, choosing health
care services

Propensity to avoid health care

Attitudes toward medical professionals
Involvement in family health

Health care information seeking

Receptivity to health care advertising

Propensity to be health reactive or proactive
Quality consciousness

Price concern.

Following the literature review, 41 questionnaire
items were designed to measure adult response
across these contexts and dimensions of health-
related behavior, beliefs, attitudes, and goal-directed
actions. The relationship of these 41 questionnaire
items and the targeted themes were supported by
principal components analysis. PCA of the original
41 questionnaire items from two different samples of
adults surveyed in the mid-1980s identified fifteen
and fourteen factors accounting for 68 percent of the
variance explained (Navarro, 1990). This confirmed
the questionnaire items measured a broad array of
distinct and independent aspects of behavioral re-
sponse meaning to health-related contexts ostensibly
related to higher order motivational themes or con-
structs represented in the literature.

This Study

The purpose of this study was to explore the un-
derlying dimensionality of the standardized version
of the AHBI using an updated modern sample of
adults and identify the health-related constructs that
explain the associations between individual AHBI
measures.

Methods

A cross-sectional analysis of data collected from
online interviews with adults was used for this re-
search. The AHBI response data was compiled from
five different online surveys conducted in 2017 and
2018 with adults residing in the Baltimore—
Washington; Atlanta, Georgia; Cincinnati, Ohio, and
Irvine, Kentucky metropolitan areas. The interviews
were conducted by an online research firm and spon-
sored by three major health care system serving the
geographic regions.

Participants

The five studies created a total sample of 5,981
participants. Interviewed participants were between
the ages of 18 and 90 years old. The percentage of
females and males were 66 percent and 34 percent,

respectively.

Adaptive Health Behavior Inventory (AHBI)

The AHBI consists of twenty statements de-
scribing goal-directed actions, attitudes, intrinsically
motivated behavior, and beliefs in relation to differ-
ent health-related situations. It is an inventory of an
adult’s interpretation of his or her behavioral re-
sponse to health-related contexts outside of any spe-
cific health condition or disease, and outside of any
specific health care setting such as a hospital or doc-
tor’s office. The content of the AHBI is shown in
Figure 1.

A five-point Likert scale (1 = strongly disagree,
2 = somewhat disagree, 3 = neutral or neither agree
nor disagree, 4 = somewhat agree, 5 = strongly
agree) is used to assess the degree to which each
AHBI statement reflects an adult’s motivated ac-
tion, behavior, attitude, or belief in relation to the
described context or situation. For example, agree-
ment with AHBI-1 “I look for health information so
that I can choose from different healthcare treat-
ments” describes the intrinsically motivated behav-
ior of seeking health information to support the goal
of learning about healthcare treatments. Disagree-
ment with AHBI-8 “I only seek help from doctors
or therapists when I am really sick because it is too
expensive” describes the tendency of seeking health
care with minimal concern about financial barriers.
Disagreement with AHBI-7 “I like being the one to
decide where we get our family health care” repre-
sents an autonomously motivated affective attitude
associated with involvement in family health care
decisions. Agreement with AHBI-17 “Doctors often
try new drugs on their patients without knowing all
the side effects” represents an autonomously moti-
vated disbelief relative to physician-prescribed
treatments. Responses to AHBI items are treated as
reflecting the meaning and motivation of an adult’s
adaptive health behavior preferences or biases in the
contexts described.

Procedures

Prior to analysis, the AHBI response data was
used to identify each participant’s dominant health
pattern as identified by the Pattern of Adapting to
Health (PATH) model. A high rate of adults within
the Adaptive Ambiguity state was expected con-
sistent with prior results associated with online in-
terviewing (Navarro, 2018)

Prior research has suggested that adults domi-
nated by one of the nine validated health patterns
display more defined and clear adaptive health pref-
erences or habits compared to those adults identified
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Figure 1

Adaptive Health Behavior Inventory (AHBI)

AHBI Items Abbreviated Content

AHBI1 I look for health information so that I can choose...

AHBI2 If doctors and hospitals advertised their prices, I would...price
AHBI3 When it comes to my health, I rarely plan ahead...

AHBI4 I have tried to save money...

AHBI5 I often play in active...

AHBI6 Someone else close to me makes health care decisions. ..
AHBI7 I like being the one to decide...family health care

AHBIS I only seek help from doctors or therapists...too expensive.
AHBI9 Members of my family...

AHBI10 If I had to be hospitalized, I would compare...before deciding where to go
AHBI11 I am always on the look-out for information...nutrition
AHBI12 I do not seek help from doctors...

AHBI13 Most doctors and nurses are not as good...

AHBI14  When I get sick, I count on others...

AHBI15 If my family has average health...satisfied

AHBI16  [try...top physical shape

AHBI17 Doctors often try new drugs on their patients...

AHBI1S If doctors in my area charged different fees, I would never...
AHBI19  When I get sick, I do what my parents...

AHBI20 I make my own health care decisions

in the Adaptive Ambiguity state (Navarro, 2017).
To maximize the descriptive integrity of the AHBI
response data, participants identified as occupying
the Adaptive Ambiguity state were excluded from
the analysis.

Exploratory Factor Analysis

Principal components analysis (PCA) is the sta-
tistical method used for conducting exploratory fac-
tor analysis. It is applied to a set of variables to
identify subsets of these variables that are correlated
with one another and independent of other subsets
(Tabachnick & Fidell, 2007). For example, respond-
ents rate their level of agreement with twenty differ-
ent statements on a questionnaire. A correlation
analysis of the ratings show that some statement
ratings are highly correlated while others are not.
The assumption is that one or more unseen common
themes or factors in the minds of respondents are
responsible for the correlations.

The primary outputs of PCA are the number of
factors, variance explained for each factor, and fac-
tor loadings (Lorenzo-Seva, 2013). The number of
factors generally equals the number of variables
used. The variance explained associated with each

factor indicates to what degree the questionnaire rat-
ings are measuring the same theme or factor, or a
number of different themes or factors.

The objective of PCA 1is to identify the fewest
number of factors accounting for most of the vari-
ance explained. The factor loadings are the correla-
tions between each of the underlying factor scores
and the questionnaire item ratings. The questionnaire
items with the largest factor loadings provide insight
into what the factor scores represent. Positive factor
loadings indicate that the factor is associated with
increasing questionnaire rating scores; negative fac-
tor loading indicate the opposite.

For the exploratory factor analysis, the eigenval-
ue < 1.0 was used to determine the reporting of fac-
tor scores. Varimax orthogonal rotation was used to
optimize the factor loadings. All analyses were con-
ducted using NCSS 12 Statistical Software (2018) at
p <.05.

Results
Descriptive Statistics

The dominant health pattern of respondents is
shown in Table 1. A high rate of no pattern was
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Table 1

Health Pattern Results

The Health Patterns Study 1 Study2 Study3 Study4 Total %

Critically Discerning 21 36 50 9 116 2%

Health Contented 174 219 282 82 757  13%

Wisely Frugal 253 386 381 92 1112 19%

Traditionalist 29 50 53 15 147 2%

Family Centered 150 200 220 69 639 11%

Family Driven 117 177 158 50 502 8%

Healthcare Driven 158 246 235 77 716 12%

Independently Healthy 71 112 91 30 304 5%

Naturalist 105 165 138 42 450 8%

Adaptive Ambiguity 271 409 424 134 1,238 21%

Total 1,349 2,000 2,032 600 5,981 100%
found consistent with expectations. Removing re- response data across all four samples after removing
spondents with no pattern yielded a final sample of n ~ no pattern respondents is shown in Table 2. While
=4,743. the mean ratings were close to identical across all

The means and standard deviations of the AHBI four samples, ANOVA identified six, AHBIS,
Table 2
AHBI Descriptive Statistics Across Study Samples

Study 1 Study 2 Study 3 Study 4 Total Sample
Variable M SO M SO M SD M SD M SD  p
AHBI1 36 108 36 106 35 1.07 3.6 1.12 3.6 1.07
AHBI2 34 127 33 125 33 124 33 128 33 1.26
AHBI3 28 132 28 128 29 133 29 138 28 1.32
AHBI4 29 128 29 129 28 128 28 131 29 1.29
AHBIS 1.8 112 19 117 18 114 18 1.16 1.8 .15 *
AHBI6 1.5 08 16 092 15 084 15 092 15 0.88  *
AHBI7 39 104 39 1.03 39 104 39 106 39 1.04
AHBIS 3.1 141 3.1 137 32 142 3.0 143 3.1 1.40
AHBI9 33 128 33 127 33 126 33 134 33 1.28
AHBIIO 33 135 33 133 32 134 32 136 32 1.34
AHBI11 35 115 36 111 34 114 34 117 35 1.14 ***
AHBI12 34 136 33 135 34 137 34 143 34 1.37
AHBII3 25 112 24 110 26 1.12 25 119 25 .12 *
AHBI14 19 104 20 106 19 1.04 19 1.04 19 1.05
AHBIIS 29 122 30 115 30 117 30 118 3.0 1.17
AHBI16 35 1.09 35 105 34 106 34 1.11 35 1.07  ***
AHBI17 32 123 31 121 32 121 31 123 32 1.22
AHBIIS 28 1.11 28 1.09 28 1.09 28 1.09 28 1.09
AHBI1I9 3.1 123 31 1.16 3.1 1.19 31 121 3.1 1.19
AHBI20 47 071 47 066 46 074 46 072 46 0.70  *
n 1,078 1,591 1,608 466 4,743
*p <.05, ¥*p <.01, ¥***p <.001
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Table 3
PCA and Percent Variance Explained
Variance Explained

Factors  Figenvalue Individual Cumulative
1 2.5496 12.8 12.8
2 2.3040 11.5 243
3 1.7070 8.5 32.8
4 1.4184 7.1 39.9
5 1.4001 7.0 46.9
6 0.9909 5.0 51.9
7 0.9682 4.8 56.7
8 0.8716 4.4 61.1
9 0.8313 4.2 65.2
10 0.8170 4.1 69.3
11 0.7756 3.9 73.2
12 0.7124 3.6 76.7
13 0.7073 3.5 80.3
14 0.6407 32 83.5
15 0.6382 32 86.7
16 0.5991 3.0 89.7
17 0.5837 29 92.6
18 0.5697 29 95.4
19 0.5173 2.6 98.0

20 0.3980 2.0 100.0

Eigenvalue < 1.0

AHBI6, AHBI11, AHBI13, and AHBI16, associat-
ed with statistically significant differences; howev-
er, these differences did not exceed two-tenths of a
mean rating point, suggesting that the statistically
significant differences were not interpretationally or
indicative of any pertinent differences in relevant.
Given the marked similarity in the AHBI response
data across samples, there was no clear evidence
against combining AHBI response score across all
four samples for the remainder of the analysis.

Correlations were calculated between all AHBI
items. The majority of AHBI items shared only
weak or moderate correlations ranging from » = .20
to » = .40, with the highest correlation of » = .57
between AHBI8 and AHBI12. No correlations were
at a level indicating the presence of multicollineari-
ty (Tabachnick & Fidell, 2007).

Exploratory Factor Analysis

The number of factors and percent variance ex-
plained is reported in Table 3. Using the eigenvalue
< 1.0 cutoff criteria, five factors cumulatively ex-
plained 46.9 percent of the variance. This left the

majority of the AHBI variance unexplained. In order
to approximate the obtained cumulative explained
variance approximating 70 percent as in the original
research, the eigenvalue cutoff was adjusted to ei-
genvalue < .80 to reach 69.3 percent of cumulative
variance and ten rotated factors.

Reducing the eigenvalue cutoff to .80 produced
explained variance and cumulative variance out-
comes shown in Table 4. As expected, small changes
in the eigenvalues and percent variance explained
associated with each factor occurred (Tabachnick &
Fidell, 2007). There was a slight reduction in the
percent variance explained by the first two factors.
The percent variance explained for the remaining
factors increased by one to two percentage points.

Factor Loadings. A matrix of factor loadings
showing the associations of the AHBI items and the
ten factors is presented in Table 5. Using an absolute
value factor loading cutoff of less than .40
(Tabachnick & Fidell, 2007), six of the ten factors
were associated with multiple AHBI items; namely,
factors 1, 2, 3, 4, 7, and 10. The remaining factors

Table 4
PCA and Percent Variance Explained
Variance Explained
Factors Figenvalue Individual Cumulative

1 2.1217 10.6 10.6
2 1.7808 8.9 19.5
3 1.7239 8.6 28.1
4 1.3819 6.9 35.0
5 1.0809 54 40.5
6 1.0571 53 45.7
7 1.5637 7.8 53.6
8 1.0172 5.1 58.6
9 1.0343 52 63.8
10 1.0966 5.5 69.3
11 0.7756 3.9 73.2
12 0.7124 3.6 76.7
13 0.7073 3.5 80.3
14 0.6407 3.2 83.5
15 0.6382 3.2 86.7
16 0.5991 3.0 89.7
17 0.5837 2.9 92.6
18 0.5697 2.9 95.4
19 0.5173 2.6 98.0
20 0.3980 2.0 100.0

Eigenvalue < 0.80
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Table 5
Factor Loading Matrix After Varimax Rotation
Factors
Variables 1 2 3 4 5 6 7 g 9 10
AHBI1 I look for health information so that I can choose. .. 018 073 011 012 002 004 011 003 012 -011
AHBI2  If doctors and hospitals advertised their prices, I would.. price -043 060 005 -004 003 -006 -007 -006 -002 -0.10
AHBI3  When it comes to my health, I rarely plan ahead. .. -0.58 .015 -008 009 030 -001 -023 013 010 -0.11
AHBI4 I have tried to save money. . -021 069 010 -001 000 -002 011 006 -010 -016
AHBI5 I often play in active. .. -0.17 -003 -029 010 007 009 066 009 006 -0.32
AHBI6 Someone else close to me makes health care decisions. .. -0.07 005 071 007 011 -011 011 008 010 -0.12
AHBI7 I like being the one to decide. .. family health care 008 010 036 007 024 019 014 008 011 -047
AHBIB I only seek help from doctors or therapists.. too expensive. 079 021 -004 015 005 -002 000 -003 009 001
AHBIS Members of my family. . -003 o000 001 002 006 -094 004 003 001 -003
AHBI10  If I had tobe hospitalized, I would compare.. before deciding where to go 000 028 -005 012 -011 -009 007 -003 005 -0.76
AHBI11l Tamalvays on the look-out for mformation. . nutrition 023 046 010 015 000 005 035 001 019 016
AHBI12 I donot seek help from doctors... 079 002 001 017 003 -002 006 -004 014 005
AHBI13  Most doctors and nurses are not as good. .. -024 000 -016 074 004 -001 005 004 -005 -0.14
AHBI14 WhenT get sick, I count on others. . 010 012 0.55 011 025 -004 004 006 031 -024
AHBI15  If my family has average health _satisfied -0.17 003 -008 004 091 -007 -005 -001 002 006
AHBI16 1 try._top physical shape 0.08 009 006 002 -007 -011 083 002 000 -0.01
AHBI17 Doctors often try new drugs on their patients. .. -0.10 009 005 0.83 002 -001 -004 004 0086 000
AHBI18 If doctors in my area charged different fees, I would never. .. 001 004 -005 007 000 -003 006 098 004 001
AHBI19 WhenI get sick, I do what my parents. .. -0.25 002 -007 000 002 -002 001 004 089 -005
AHBI20 I make my own health care decisions -0.07 007 066 001 004 -029 005 002 011 -012
Method: Principal Components Analysis
Eigenvalue < 80
Rofation: Varimax
Variance Explhined: 69.3%
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Figure 2

Factor Score Interpretations based on AHBI Factor Loadings

1 Proactive Care Seeking

e Seek care from doctors for minor health issues

e Seek care from doctors without concern for the
cost

o When it comes to my health, | plan ahead
o Not consider cost when selecting provider

2 Health information seeking/cost concern

e | look for health info about treatments

e Consider cost when selecting providers
e Tried to save money on health care

e | look for nutrition health info

3 | control health decisions

e Someone else doesn’'t make my health care deci-
sions

o | like to decide family health issues
e | don't count on other when sick to direct me
e | make health care decisions

4 Provider distrust

e Most care givers over-rated
e Doctors don't know all side effects

5 Satisfied with average family health

e | am satisfied with average family health

6 Family health responsibility

e Members of my family don't take care of own
health

7 Fitness and nutritional fitness
e Play in active sports
e Focus on top physical fitness

e Looking for nutrition info

8 Focus on quality

¢ Never go to lowest priced doctor

9 Parental pattern of care seeking

o | follow self-care learned from parents

10 Not compare providers/dislike family healthcare
decisions

¢ | would not compare hospitals
e | don't like making family health decisions

maining factors accounted for less than five percent
(Sanchez-Lopez & Dresch, 2008). Likewise, a
principal components analysis of the new general
self-efficacy scale identified only one factor ac-
counting for over 50 percent of the variance (Chen,
Gully, & Eden, 2001). The fact that the first factor
of the AHBI only explained 10 percent of the vari-
ance suggests it does not mainly capture one over-
arching construct.

An interpretation of each construct based on
the nature of the AHBI factor loadings (i.e., posi-
tive or negative associations) is shown in Figure 2.
The AHBI items were re-phrased to be consistent
with the negative or positive associations with the
factor loadings.

Several changes in the construct framework
were identified. One construct showed little change

from the original research. The construct of “quality
consciousness” was intact and re-described as
“focus on quality”. However, the single construct of
“involvement in family health” was actually repre-
sented by several distinct and independent con-
structs: ‘“‘acceptance of average family health”,
“others responsible for family health”, and “internal
health decision control”. The construct of ‘“health
emphasis and involvement (physical vs. nutritional
fitness) showed a greater emphasis on “physical fit-
ness” and only weak association with attention to
nutrition.

Many of the other constructs from the original
research were supported with minor modifications.
The construct of attitudes towards medical profes-
sionals was more clearly indicative of “distrust in
providers”. The construct of “propensity to avoid
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healthcare” was more clearly interpreted as
“proactive care seeking” and associated with “low
cost concern”. The construct of “health information
seeking” was linked to “high cost concern”. The
construct of “price concern” was not supported as
an independent factor. The construct indicating pos-
itive attitudes towards family health was linked to
“involvement in health care decision-making for
self and family”. The construct of propensity to ex-
periment was more clearly related to a construct
defined as “developmental influence on self-care”.

Conclusions
This study updates the underlying constructs

assessed by the AHBI. It supports the conceptual-
ization of the AHBI as a multidimensional invento-

ry capturing adult response to a broad number of

health-related contexts.
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