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INTRODUCTION

Research on whole systems of complementary and alternative medicine (WSCAM) [1-3] raises
methodological questions concerning not only the use of individualized treatments with
multiple components, but also the evaluation of patient-centered, whole person outcomes such
as changes in a patient’s global status, and sense of wellness or well-being [4-7]. A key
challenge is to design scientifically sound studies that have both internal and external validity
from a WSCAM clinical perspective, including the assessment of positive outcomes, in
addition to negative illness manifestations that are local and disease specific[8,9].

WSCAM practices, such as traditional Chinese medicine, Ayurveda, homeopathy, and
naturopathy (insert refs 10,11), focus on the whole person indicators of health, including
patients’ experienced global well-being [4,10]. WSCAM clinicians assess the workings of
multiple physiological subsystems concurrently and in relation to each other and rarely rely
upon a single outcome (e.g., a single laboratory test biomarker) as evidence of “health” status.
In contrast, most research designs emphasize evaluating static local outcomes for
improvements in negatively-valenced symptoms and signs. Clinical studies that parse the
person into separate local subsystems and investigate only disease- or lesion-specific outcomes
and/or disease-related quality of life measures fail to capture evidence of actual clinical
assessment practices of global outcomes and positive valences within a WSCAM framework.

Investigators have proposed using scientific concepts drawn from complex nonlinear
dynamical systems theory towards improving the external validity of the clinical evidence base
on WSCAM studies [8,11,12]. Several medical specialties are using methods of complex
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systems science to evaluate the functioning of body systems in an effort to increase diagnostic
capability and assess patterns of disease [13-19]. Study designs such as these are well suited
to non-reductive WSCAM studies that evaluate whole-person outcomes, because they attempt
to quantify complex variables. In complexity theory the person is an indivisible complex
adaptive system of interacting and interdependent parts, nested within and responsive/reactive
to a complex environment. Synthesis of WSCAM with complexity theory suggests the need
for characterizing WSCAM outcomes in terms of both (a) global and local outcomes and (b)
positively and negatively valenced systemic behaviors (i.e., symptoms, signs) [8].

Psychologists have also utilized methods of complex systems science to investigate the concept
of psychological flourishing. Flourishing is a “syndrome of positive feelings and positive
functioning in life”[20], characterized by “goodness, generativity, growth, and
resilience”[21], and is measured as self-reported well-being ratings. In a series of studies [21,
22], Losada, Heaphy, and Fredrickson have translated flourishing to a critical ratio of positive-
to-negative affect (P:N), increasing accessibility of this concept as an objective marker of
psychological health. Their body of work established the Losada line (P:N > 2.9) as the key
ratio where the nonlinear dynamics of human systems bifurcate into qualitatively opposite
functional categories of optimal complexity (flourishing) versus less complexity (languishing).

How likely is it that an individual patient can change or increase their state of well-being?
Patients commonly report “nonspecific effects” of treatment that are distinct from those
relevant to their chief complaint, such as an increase in self-assessed positive affect and well-
being following treatment by WSCAM [2,10,23-29]. Similarly, some patients report seeking
WSCAM therapies in part to increase their sense of well-being [30]. Keyes [31] has shown
important public health benefits of flourishing, extending his research to findings in the medical
realm. Flourishing individuals have lower rates of cardiovascular and chronic disease, and
decreased health care utilization, among other benefits, thus it is a worthwhile construct to
explore.

Studies on non-clinical populations may provide estimates of the rates of optimal well-being
to which clinical populations might aspire. An implicit assumption of a high level of global
well-being is that the individual can not only overcome adversity, but also flourish in his or
her life course [32]. Human beings commonly experience stress and environmental changes
throughout their life cycle. Studies on the impact of adverse childhood experiences show that
the number of such adverse experiences correlates with poorer mental, emotional, and physical
health in adulthood [33-35]. Thus, an individual’s capacity to rebound from the impact of
adverse events has major implications for long-term multidimensional well-being.

Resilience is the ability to bounce back or recover from stress [36,37] and to show flexibility
and adaptability to adverse life experiences [38,39]. Previous research has demonstrated that
resilient individuals use positive emation to alleviate stress effects and show physiological
differences in their ability to adapt to stress [32,38]. Psychobiology research reveals that
functional resilience differences among individuals stem from adaptive changes in neural
circuitry in response to stress [39-41]. The more trait-like quality of resilience raises the
question as to how much more of the variance in well-being it could explain. These studies
suggest that there may be a global benefit to flourishing that merits evaluation as a marker of
whole person health.

The purpose of this paper is to present a large sample study on a non-clinical young adult
population that investigates the interrelationships between some previously-validated
measures of whole person outcomes. First, we examine the relationships and relative
contributions of global physical health, positive and negative mood separately and as the P:N,
and resilience to integrative well-being ratings on a previously-validated scale, the Arizona
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Integrative Outcomes Scale (AIOS)[42]. This will determine whether the ratio of positive to
negatively valenced mood has a unique relationship to overall well-being different from its
individual components.

Secondly, we divide the sample into flourishers versus languishers using the P:N, to examine
differences between flourisher and languisher groups on trait resilience. Fredrickson and
Losada [43] have postulated that flourishers exhibit relatively higher levels of systemic
resilience across biopsychosocial levels of organization in the face of stressors and other
environmental changes. The paper concludes with a discussion of how these types of measures
may benefit future WSCAM outcome studies.

Sample & Design

Measures

We used data collected during one semester of the University of Arizona’s introductory
psychology course. College students voluntarily participate in this research project screening
exercise at the beginning of the semester. Because multiple investigators participate in this
exercise, each investigator is limited to a set number of items, thus only limited demographic
information is collected and available for analysis. Approximately 1200 students completed
questionnaires, but 856 provided complete data for this analysis. All study methods and
questionnaires were reviewed and approved by the University of Arizona Human Subjects
Protection Program.

» Arizona Integrative Outcomes Scale (AlOS, a global well-being scale)[44]: a one-
item, 100-mm visual analogue scale (range 0-100, with higher scores indicating
greater sense of well-being). Subjects self-rate their combined physical, mental,
emotional, social, and spiritual sense of well-being in the present moment. AIOS was
specifically developed for use in complexity theory-driven research in WSCAM, and
has demonstrated to distinguish healthy from unhealthy populations as measured by
physical health, and is inversely related to psychological distress.

»  Global Physical Health [45,46] (GPH, the single item from the widely-used SF-36
medical outcomes scale [47]): a one-item, five-point Likert scale (range 1-5; higher
scores indicate better perceived physical health) in which subjects rate their perceived
level of physical health at the present time, ranging from “poor” to “excellent.”
Prospective studies have shown that poorer global physical health ratings predict
subsequent increases in mortality rates and health services utilization in elderly
populations [46]. Self-rated global health is a better predictor of clinical outcomes
than clinician assessments [48].

»  Positive and Negative Affect Schedule (PANAS)[49]: a 20-item, 5-point Likert rating
of 10 positive and 10 negative state emotions, ranging from “very slightly” to
“extremely” (score range, for both positive and negative valenced scales 10 to 50).
The scale asks subjects to rate their feelings at the moment of survey completion. In
this study, positive to negative affect ratio (P:N) is our main measure of flourishing
[21].

e Marlowe-Crowne Social Desirability Scale Short Form (MCSD-SF) [50]: a 13-item,
true/false trait questionnaire for repressive defensiveness, i.e. the tendency to deny
negative information about oneself (range 0-13, where 13=extremely defensive).

e The Connor-Davidson Resilience Scale [51] is a validated 25-item scale (possible
range 0-100) wherein subjects rate their degree of agreement with statements such
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as “I am able to adapt when changes occur” and “I believe | can achieve my goals,
even if there are obstacles” referencing their feelings over the past month. Responses
are graded on a 5-point scale ranging from “not true at all” to “true nearly all the time.”

In addition to descriptive statistics, we ran Pearson correlations and performed a stepwise
multiple linear regression analysis of the data. The stepwise regression analysis used the AIOS
score as the dependent variable and, in order, entered the following variables as independent
variables: demographics (age, sex), MCSD-SF, negative affect, positive affect, GPH, and
resilience. Then, we examined the regression analysis using positive/negative ratio (P:N)
instead of the separate positive and negative PANAS scores in the list of independent variables.

To further evaluate the categorical division of participants into flourishers versus languishers
by the 2.9 Losada line bifurcation point, we divided the sample into two groups on the basis
of their P:N score (10). That is, individuals with a P:N > 2.9 were designated as “flourishers,”
and persons with scores <2.9 were designated as “languishers.” We then used general linear
model statistics controlling for age, sex, and MCSD-SF to compare the two groups on the AIOS
and resilience measures.

Mean scores for all measures are represented in Table 1 (N=856). The average age of 19 years
fell into the young adult range, and the sex distribution was 64% female. AIOS correlated
significantly with MCSD-SF (r=0.22, p<0.001), positive PANAS score (r=0.37, p<0.001),
negative PANAS score (r=—0.30, p<0.001), GPH (r=0.37, p<0.001), and resilience (r=0.49,
p<0.001), as well as with the P:N (r=0.49, p<0.001). Resilience itself also correlated
significantly with MCSD-SF (r=0.23, p<0.001), negative PANAS (r=—0.24, p<0.001),
positive PANAS (r=0.38, p<0.001), GPH (r=0.29, p<0.001), and the P:N score (r=0.45,
p<0.001).

In the stepwise regression analysis the respective contributions of each independent variable
to the variance of the AIOS value were: age 0%, sex 0.8%, MCSD-SF 5%, negative PANAS
score 8.2%, positive PANAS score 12.9%, GPH 6.1%, and resilience 2.3%. In the regression
analysis using P:N rather than the separate positive and negative mood scores, the respective
contributions of each independent variable to the variance of the AIOS value were: 0% for age,
0.8% for sex, 5% for MCSD-SF, 18.9% for P:N, 6.3% for GPH, and 2.8% for resilience. Table
2 shows the standardized regression coefficients and their respective R? values.

Flourishers defined as above by a P:N >2.9 represented 14.5% of the sample. There were
significant differences between flourishers and languishers for P:N and defensiveness
(MCSD). The mean P:N was 3.39 (SD 0.45) for flourishers versus 1.69 (SD 0.59) for the
languishers, and the mean MCSD score was 7.7 (SD 2.6) for flourishers versus 5.9 (SD 2.6)
for the languishers. After controlling for age, sex, and MCSD, the flourishers were still
significantly higher than the languishers for AIOS, GPH, and resilience. Figure 1 shows the
adjusted mean values for AIOS, GPH and resilience scores.

DISCUSSION

The present study examined the relative contributions of psychological (trait and state) and
physical health to an integrative measure of overall or global well-being in a sample of young
adults early in their college careers. Previous studies have used well-being and methods of
complex dynamical systems to establish the concept of psychological flourishing, which has
been linked to better health outcomes. Because whole systems of complementary and
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alternative medicine include the assessment of symptom patterns and the dynamics of symptom
and illness changes, complex systems methods may be applied to evaluate treatment outcomes.

We found that P:N had the strongest correlation with and accounted for the greatest amount of
variance in global well-being ratings. The contribution of P:N was greater than that of positive
and negative mood separately, and a physical health measure. Dividing the sample by the
Losada line into flourishers and languishers showed that flourishers were significantly higher
than languishers on well-being, global physical health, and resilience ratings. These
observations are consistent with the characteristics of flourishers predicted by Fredrickson and
Losada’s model [43]. They proposed four features of flourishing individuals, including
goodness (happiness, satisfaction, superior functioning); generativity (behavioral flexibility
and creativity); growth (gains in personal and social resources); and resilience (survival and
growth after adversity).

In this study, 14.5% of the young adults fell into the flourisher category. This is lower than we
might expect in a young, presumably healthy population. Young adult students at the beginning
of their college career may experience significant stress levels, in part due to the psychosocial
adjustments of being away from home and entering a new phase in life [52]. However, the high
proportion of languishers in this sample of young adult college students brings into question
the status of the general public outside of the clinical context.

Interestingly, the percentage of individuals who fit P:N criteria for flourishing in our study was
lower than the 17.2% percentage found in a previous epidemiological study by Keyes of over
3000 adults in midlife (ages 25-74) [20]. Results of this study by age cohort suggest that
individuals exhibit higher levels of flourishing later in life, with highest percentages occurring
in the 45-65 age range (20.8-21.4%) and lowest percentages from ages 25-44 (14.7%) [20].
In this study, age 25 represents the youngest age included in the sample and therefore no direct
comparison with our data can be made. Nonetheless, the evidence indicates that flourishing
itself may have a curvilinear relationship with age.

Most patients seen by WSCAM providers are already older than the college students in this
sample, with 50-60 years olds representing the highest percentage of adults seen[53], and many
begin treatment with a substantial illness burden. As Lipsitz and Goldberger [54] have
observed, aging itself leads to a loss of dynamical complexity, and multiple investigators have
shown a loss of systemic complexity with a wide variety of mental, emotional, and physical
disorders.

Prior research indicates that a P:N around 2.5 represents “normal” functioning in a system,
whereas optimal functioning requires values over 4.0 [55,56]. In the present studies, people
who are flourishers appear to exhibit a somewhat higher but not extreme level of denial of
negativity (higher MCSD-SF), a finding that suggests that some degree of denial of negativity
may benefit people, allowing them to perceive themselves as doing better in their lives.
Nonetheless, the “languishers™ in the present study fell considerably below 2.5 in their P:N,
with mean values of 1.69. A P:N of 1.8 leads to poor resilience under stress in Losada’s original
research.

We raise the question of how these measures may be used to evaluate health care outcomes in
future studies, viewing the patient as a dynamical system undergoing change. P:N and
integrative well-being ratings may be important variables to include in prospective studies that
track clinical progress and development of illness or recovery from illness with treatment.
Including these variables in evaluation may be especially enlightening in outcomes studies of
treatments that aim to treat individuals on physical and psychological levels, and address
systems concurrently.
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Limitations inherent to the study population are that the individuals sampled represent a
predominantly young (mean age 19) presumably healthy population, the results of which may
not generalize to the greater adult population.

Additionally, the data presented in this study is cross-sectional, represents one time point,
measuring subjects’ experience at the time of survey completion. It therefore does not represent
normal fluctuations in mood and sense of well-being that occur over time and vary situationally.
Data collected over a span of time at multiple time points would be more reflective of overall,
as opposed to momentary, health and well-being status and may yield more dramatic results.
The study uses brief, versus more comprehensive measures to assess self-assessed health and
well-being status. Whether these brief surveys are the most accurate proxy measures of
psychological and health status remains the subject of further research. However, the aims in
this study were exploratory, and it is encouraging that group differences emerged, even within
this limitation.

The current correlational data offer no evidence of causality. Owens et al’s findings from their
earlier cross-sectional clinical study showing that higher positive PANAS mood scale scores
correlated with higher CAM effectiveness ratings are also intriguing, but provide no indication
of causality [57]. Further prospective studies should address whether higher P:N at the
beginning of treatment is necessary for truly optimal recovery, whether P:N changes with
treatment and clinical outcomes, and whether P:N has any causal relationship to WSCAM
effects.

Another limitation is the reliance on brief self-ratings rather than comprehensive questionnaires
and complete clinical evaluations. Previous evidence that self-rated global health is a better
predictor of subsequent outcomes than are clinician evaluations strengthens the case for the
present global measures[58,59], given their relatively low subject burden. However, additional
assessments such as measures of stress, energy (e.g., vigor, fatigue from the Profile of Mood
States Scale), positive states of mind [60], specific local symptom patterns, and biomarkers at
rest and under controlled stressors would provide a more complete picture of individual status
at baseline and over time. Additionally, further research on clinically meaningful differences
on scores over time would help interpret these findings and apply in practice.

Further studies are needed to determine the utility of these measures in clinical settings, across
broad populations of different demographics. Additionally, studies assessing mean P:N and
AIQS scores by age cohort will aid the interpretation of ratings in clinical situations.

Future studies could also improve understanding of the possible interactions between baseline
individual differences in P:N and the individualized treatment package in generating the
heterogeneous outcomes seen in clinical care. The four measures used in this study correlated
positively, with the strongest associations being between P:N with AIOS and resilience, and
between AIOS and resilience. It is possible that AIOS (state measure) and resilience measure
(trait measure) similar individual characteristics, and that the constructs of well-being and
resilience show some overlap. Further studies with other populations that show greater score
variation will be instructive.

The Fredrickson and Losada model implies that the P:N may be predictive of outcomes in a
complex system such as a human being. They note that the P:N relates mathematically to the
control parameter for the nonlinear attractor dynamics of a system. Knowing the P:N thus helps
predict whether the system (e.g., person, dyad, or social group) will develop, under adversity,
the complex dynamics of flourishing or the more rigid dynamics of languishing.

This line of reasoning suggests that the ratio of positive to negative mood or positive to negative
behaviors under external stressors or demands could determine whether or not a system can
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ultimately undergo optimal outcomes and express full well-being. Thus, applying complex
systems theory and science to additional studies of the non-clinical population across various
age groups could improve our understanding of the general nature of well-being and human
flourishing. Can interventions targeting P:N and flourishing improve well-being? Complex
systems theory-driven studies in patients on the process of whole person healing could open
an important new direction for patient-centered research on individual differences in WSCAM
outcomes. The present studies provide an initial step toward this goal.
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Figure 1.
Comparison of Flourishers to Languishers on GPH, AlOS and Resiliency.
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Table 1

Means and Standard Deviations for Study Variables (n=856)

Mean + SD
Age 18.9+1.3
Sex (% Female) 64%
MCSD 6.2+2.7
AIOS 64.02 +18.3
GPH 3.57+0.91
PANAS Negative Affect 17.03+6.4
PANAS Positive Affect 29.56+8.83
P:N 1.93+0.82
Resilience 72.86+13.5

Page 11

AIOS= Arizona Integrative Outcomes Scale; MCSD = Marlowe Crowne Social Desirability; GPH= Global Physical Health; P:N = Positive to Negative

Affect ratio.
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Table 2
Regression Findings Predicting AlOS ratings
B | Std. Error t| R?
Model with separate affect
Constant | 31.92 8.694
Age | —41 42 -.96 | .000
Sex 1.62 1.16 1.40 | .008
MCSD .396 .22 1.85 | .050
PANAS Negative Affect | —.78 09 | _gg3** | 082
PANAS Positive Affect [ .51 07 | 790% | 129
GPH | 482 65 | 745 | 061
Resilience 24 05 | gog* | .023
Model with affect ratio
Constant | 21.24 8.61
Age —.54 43 —-1.27 | .000
Sex 1.32 1.17 1.13 | .008
MCSD .36 .22 1.63 | .050
PN | 7.14 79 | g10™ | 189
GPH 4.79 .65 7.36* | 063
Resilience 27 05| g73** | 028
*P<0.05,
**P<0.001.

AIlOS= Arizona Integrative Outcomes Scale; MCSD = Marlowe Crowne Social Desirability; GPH= Global Physical Health; P:N = Positive to Negative
Affect ratio.
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