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Abstract

Background: Researchers are finding limitations of currently available disease-focused questionnaire tools for outcome
studies in complementary and alternative medicine/integrative medicine (CAM/IM).

Methods: Three substudies investigated the new one-item visual analogue Arizona Integrative Outcomes Scale (AIOS),
which assesses self-rated global sense of spiritual, social, mental, emotional, and physical well-being over the past 24 hours
and the past month. The first study tested the scale's ability to discriminate unhealthy individuals (n = 50) from healthy
individuals (n = 50) in a rehabilitation outpatient clinic sample. The second study examined the concurrent validity of the
AIOS by comparing ratings of global well-being to degree of psychological distress as measured by the Brief Symptom
Inventory (BSI) in undergraduate college students (N = 458). The third study evaluated the relationships between the
AIOS and positively- and negatively-valenced tools (Positive and Negative Affect Scale and the Positive States of Mind
Scale) in a different sample of undergraduate students (N = 62).

Results: Substudy (i) Rehabilitation patients scored significantly lower than the healthy controls on both forms of the
AIOS and a current global health rating. The AIOS 24-hours correlated moderately and significantly with global health
(patients r = 0.50; controls r = 0.45). AIOS |-month correlations with global health were stronger within the controls
(patients r = 0.36; controls r = 0.50). Controls (r = 0.64) had a higher correlation between the AIOS 24-hour and |-
month forms than did the patients (r = 0.33), which is consistent with the presumptive improvement in the patients'
condition over the previous 30 days in rehabilitation. Substudy (ii) In undergraduate students, AIOS scores were inversely
related to distress ratings, as measured by the global severity index on the BSI (rso0504n = -0-42, rAl0SImonth = -0-40).
Substudy (i) AIOS scores were significantly correlated with positive affect (r 5 0504n = 0.56, o105 month = 0-57) and positive
states of mind (ra;0524n = 042, o105 1 monch = 0-45), and inversely correlated with negative affect (ra0504n = =041, rA108 1 month
=-0.59).
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Conclusions: The AIOS is able to distinguish relatively sicker from relatively healthier individuals; and correlates in
expected directions with a measure of distress and indicators of positive and negative affect and positive states of mind.
The AIOS offers a tool for CAM/IM research that extends beyond a disease emphasis.

Background

The field of complementary and alternative medicine
(CAM)/integrative medicine (IM) (CAM/IM) has grown
substantially in recent years [1,2]. Consumer utilization
rates in the U.S. have reached over 40% [1]. Together with
the extensive use of CAM by the general population,
research activity, clinical services, and medical education
programs in this area are also on the rise. Clinical claims
of many CAM providers from different disciplines con-
verge on their concern with individually-salient quality of
life outcomes as primary, and conventional medical dis-
ease endpoints as secondary, in assessing benefit: risk
ratios [3-6]. Issues that matter to one person may have lit-
tle relevance to another. Moreover, many CAM modalities
address the full scope of a person's life, including spirit-
ual, mental, emotional, and physical outcomes, rather
than limiting themselves to "health-related" quality of life
or physical disease [7].

Investigators have initially attempted to adapt tools from
conventional quality of life research, e.g., the SF-36 [8],
but these standardized measures limit their scope to pre-
selected functional aspects of physical and emotional
health. Furthermore, the SF-36 may be better at differenti-
ating sick from healthy people than in assessing degrees of
illness or levels of wellness [9]. The domain of CAM out-
comes includes not only disease and absence of disease as
in conventional medical research, but also levels of well-
ness [6]. This philosophical orientation overlaps with the
World Health Organization's (WHQO) definition of health
as: "Health is not only the absence of infirmity and dis-
ease, but also a state of physical, mental, and social well-
being" http://www.who.int/aboutwho/en/defini
tion.html. Ideally, outcome measures for any type of
health care, CAM/IM or conventional, should capture the
full scope and integration of global well-being status.

Measures such as the Functional Assessment of Chronic
IlIness Therapies (FACIT) offer some advantage over the
SF-36 in that the FACIT includes a module on spirituality
[10,11]. Even the FACIT, however, highlights coping with
chronic disease rather than optimizing well-being. Many
persons report their use of CAM as a preventive rather
than treatment strategy [12]; thus, evaluating their out-
comes requires determination of change not only in neg-
ative, but also positive, areas of life. Positive subscales
from the Positive and Negative Affect Scale [13] and the
Positive States of Mind Scale [14,15] may address some of
these mental and emotional outcomes.

In addition to these multi-item measures, researchers and
clinicians in CAM/IM and conventional medicine need
global rating scales for providers and patients that are bet-
ter tailored to the full picture of purported clinical out-
comes. A brief subjective scale, amenable to multiple
ratings over extended periods of time, permits minimally-
burdensome tracking of day-to-day or month-to-month
change in overall well-being. The Arizona Integrative Out-
comes Scale (AIOS) was developed as a first step in a pro-
gram of developing and validating a set of outcome
measures for research on CAM/IM care [6]. This simple
scale also offers the possibility of clinical applications in
tracking treatment progress.

Methods

The Arizona Integrative Outcomes Scale (AIOS) is a one-
item, visual analogue self-rating scale (VAS) with two
alternate forms (one for daily ratings, AIOS-24h; and one
for monthly ratings, AIOS-1m)(see Additional file: 1). The
instructions are: "Please reflect on your sense of well-
being, taking into account your physical, mental, emo-
tional, social, and spiritual condition over the past 24
hours [over the past month]. Use an X on the line to mark
your answer to the question. Mark the line below with an
X at the point that summarizes your overall sense of well-
being for the past 24 hours [for the entire month]." The
horizontally-displayed VAS is 100 mm in length, with the
low anchor being, "Worst you have ever been" and the
high anchor being, "Best you have ever been." We evalu-
ated the AIOS against various other measures in three sub-
studies, all of which were reviewed and approved by the
University of Arizona Institutional Review Board.

SUBSTUDY I: CLINICAL SAMPLE: AIOS,

Global Health, and Clinical Status Measures

The goal of this substudy was to evaluate the concurrent
validity of the AIOS. Trochim [16] defines concurrent
validity as an instrument's ability to distinguish between
groups that it should theoretically be able to distinguish.
Hence, this study focused on patients in an outpatient
rehabilitation clinic and their caregivers, visitors, and
staff. A secondary rationale for using a rehabilitation
patient population was the likelihood that they would
have been in process of change over the previous month,
thereby permitting some comparison of the 24-hour and
1-month forms (concomitantly completed) as a cross-sec-
tional indicator of sensitivity to change. We determined
the relationship of the AIOS well-being ratings to partici-
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pants' current medical status and prescription medication
use, as well as ratings of global physical health.

Subjects and Procedures

Data were collected on 100 subjects using a convenience
sampling methodology. Since one of the aims of this
study was to determine whether the AIOS could distin-
guish between relatively unhealthy people and relatively
healthy people, the sample was purposefully split into
two groups, unhealthy subjects (registered patients, both
inpatient or outpatient) (n = 50) and relatively healthy
subjects (caregiver controls, who were either clinic staff or
those visiting or accompanying the registered patients) (n
=50).

The present research was conducted in a rehabilitation
hospital located in a large southwestern city (Tucson, AZ).
Permission was granted from the clinic coordinator to
approach registered patients, visitors and clinic staff for
the current study. During the ten-month period from
August 2000, to May 2001, a member of the study team
made weekly visits to the clinic to elicit participation from
potential subjects. Participants were required to be Eng-
lish-speaking, cognitively-intact persons who were at least
18 years of age. Individuals who gave consent to partici-
pate were asked to fill out a short questionnaire that
focused on their global well-being and health status.
Before proceeding, researchers ensured that subjects
understood the instructions. Total in-person time with the
subjects was approximately 10 minutes. After completing
the questionnaire, research staff thanked subjects for their
participation and answered any questions they had about
the nature of the research.

Measures

Clinical information

In addition to completing the two forms of the AIOS, all
subjects reported their age, gender, any medical diag-
noses, co-morbidities [17] and current prescription medi-
cations. Registered patients' medical diagnoses, number
of co-morbidities, and current prescription medications
self-reported information were checked for accuracy
against their medical records with their permission.

Overall physical health status

Single-item global health ratings have demonstrated con-
sistently to be meaningful indicators of mortality and
have better predictive validity for mortality and physical
disease outcomes than physician ratings [18-23]. Using a
Likert-type five-point scale where 1 is 'poor' and 5 is 'excel-
lent', respondents were asked to rate their overall physical
health 'right now.'

http://www.biomedcentral.com/1472-6882/4/1

Statistical analysis

Analysis of covariance, controlling for age, was conducted
in order to detect differences between rehabilitation
patients and healthy caregivers on the AIOS, the global
health rating, number of co-morbidities, and current pre-
scription medications. Chi-square analyses were used to
examine differences between groups for gender. Paired t-
tests were used to compare scores within each group for
the two different time frames of the AIOS. Concurrent
validity of the AIOS was examined by means of calculat-
ing Pearson correlation coefficients between the AIOS and
the global physical health rating within each group and
across all subjects. The global health rating served as a cri-
terion variable (e.g., poorer ratings of overall physical
health should correlate negatively with higher ratings of
global well-being on the AIOS).

Results

Sample characteristics

Both groups were similar in gender (62 % (31/50)
patients were women; and 52% (26/50) caregivers were
women). However, there were significant differences
between the two groups with respect to age (mean age of
patients = 65.0, SD 14.7; mean age of caregivers = 49.8, SD
17.3:t1(97) =-4.7, p < 0.001). Consequently, age was con-
trolled for in all between-group analyses. The majority of
patients had no other illnesses (n = 23; 46%), 14 others
reported at least one other co-morbidity, and 13 others
had more than one, but no more than four health condi-
tions. Fifty-four percent of the caregivers reported no co-
morbidities (n = 32), 14 reported at least one other health
condition, and four reported more than one, but no more
than four. A chi-square test of independence was per-
formed to examine the relationship between number of
co-morbidities and group membership. Results indicate a
non-significant relationship between these variables, X2
(8, N=100) = 11.97, p = 0.15. Although patients overall
had more co-morbid conditions, they were no more likely
to have substantially more conditions than their healthy
counterparts. The majority of patients were in rehabilita-
tion for musculoskeletal reasons (76%), followed by
stroke rehabilitation (12%) and other miscellaneous con-
ditions (16%) (e.g., post-myocardial infarction, pneumo-
nia). One-way analysis of variance revealed significant
between-group differences in the average number of cur-
rent prescription medications (mean for patient group =
4.2 SD 3.1; mean for caregivers = 1.0 SD 1.6: F1.97 =42.1,
p < 0.001). Within the caregiver group, those who were
visitors did not differ on the outcome variables from those
who were facility staff members.

Scale validity

Table 1 displays mean scores for the scales. An analysis of
variance controlling for age revealed that patients
reported significantly lower global well-being and overall
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Table I: Mean Scores for AIOS and Global Health Scale.
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Patients (n = 50)

Caregivers (n = 50)

Global Well-Being

AIOS-24h* (0-100 mm) 50.30 (23.17) 65.20 (19.50)
AIOS-Im* (0-100 mm) 32.53 (23.77) 60.58 (20.36)
Current Global Health* (1-5) 2.96 (1.12) 3.80 (0.81)

* between group significantly different at p < 0.007.

Table 2: Pearson Correlation Coefficients between AlOS Ratings, Global Health Rating, and Clinical Variables.

Patients (n = 50)

Caregivers (n = 50) Total Sample (n = 100)

Measures AlOS24h AlOSIm AlOS24h AlOSIm AlOS24h AlOSIm
AlOS-24h

AlOS-Im 0.33* 0.64% 0.52*
Global Current Health 049 0.36* 0.45%* 0.50%* 0.53* 0.53*

# co-morbidities -0.05 -0.25 -0.01 -0.04 011 -0.29%

# medications 0.05 -0.40%* 0.0l 0.04 0.13 -0.48*

* p < 0,02, **p < 0.001

physical health status than did caregivers (F, 5= 5.0, p <
0.01). Paired t-tests revealed that scores on the AIOS-24h
were significantly different from those on the AIOS-1m
within the patient group (t(48) = 4.8, p = 0.001) but not
within the caregiver group.

Table 2 summarizes the correlation coefficients for the
primary variables by group and across all participants. For
patients, the AIOS-24h and AIOS-1m correlated signifi-
cantly with each other, and with ratings of current physi-
cal health, but neither correlated with the number of
comorbid conditions. AIOS-1m, but not AIOS-24h, corre-
lated significantly with the number of prescription medi-
cations in the patient group. The caregivers also
demonstrated significant correlations between their
AIOS-24h and AIOS-1m scores and the global health rat-
ing. Neither of the two AIOS scales revealed significant
associations with number of comorbidities or with
number of prescription medications in the caregiver

group.

Finally, correlations of AIOS-24h and AIOS-1m were sig-
nificantly different between the two groups (patients r =
0.33; caregivers r = 0.64; t = -2.01, p = 0.02). The latter
observation suggests that caregivers' perceived their well-
being more similarly for both time frames than did the
rehabilitation patients.

SUBSTUDY 2: UNIVERSITY STUDENT
SAMPLE: AIOS, Global Health and Distress
Ratings

The purpose of this substudy was to examine the conver-
gent validity of the AIOS by comparing it with self-report
measures of global physical health status and self-
reported psychological distress in young, healthy persons.
We hypothesized that better global well-being, as indi-
cated by higher AIOS scores, would be associated with less
psychological distress, as indicated by lower scores on the
Brief Symptom Inventory (BSI)[24].

Subjects and Procedures

A total of 458 undergraduate college students enrolled in
an introductory level psychology course at the University
of Arizona completed a set of questionnaires detailed
below as part of a larger mass survey. As such, students
were assumed to understand instructions associated with
our questionnaires. The sample included 188 males with
a mean age of 18.9 SD 1.8 and 270 females with a mean
age of 19.2 SD 3.6.

Measures

Global Well-being and Global Physical Health

As in Substudy 1, subjects completed the AIOS and the
Global Current Health Rating Scale.

Psychological Distress
Psychological distress was measured by the well-validated
Brief Symptom Inventory [24]. Respondents are asked to
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Table 3: Means Scores (S.D.) for AlOS, Global Health Ratings, and BSI GSI for Psychologically Distressed and Non-Distressed Students.

T GSI > 63 (n =58) T GSI < 63 (n = 400)

Scale Total Sample
Mean (S.D.)

Global Well-being

AlOS-24h 64.3 (18.1)

AlOS-Im 65.8 (19.7)
Global Current Health 3.8 (0.9)
BSI Psychological Distress

GSI 56.2 (6.6)

Mean (S.D.) Mean (S.D.)
522 (19.9) 66.1 (17.2)
51.2 (21.6) 67.9 (18.5)
35 (1.1 3.8(0.9)
70.6 (5.4) 542 (3.4)

*Note that the Global Severity Index is reported as a T-score.

rate 53 items about how distressed s/he felt on a variety of
symptoms "over the past week, including today" using a
five-point scale (0-4) anchored at one end by not at all
(0) to extremely (4) at the other end. The BSI yields nine
primary symptom dimensions and three global indices of
distress. One of these global indices, the global severity
index (GSI), is considered to be the single best predictor
of a respondent's level of psychological distress and was
therefore the only subscale used for analysis in this study.
Test-retest reliability for the GSI of 0.90 has shown the
instrument to be stable [25].

CAM use

The following single-item yes/no question was included:
"Do you currently use, or have you ever used, alternative
forms of medicine (i.e., herbs, massage, acupuncture,
etc.)?"

Statistical analysis
Data analyses used were independent sample t-tests, chi-
square analyses and linear regression analysis.

Results

Means and standard deviations for each of the scales are
presented in Table 3. Cronbach's alpha for the BSI in this
sample was 0.97. Scores on the BSI in this sample were
comparable to previously established college student
norms [25].

According to Derogatis [26], psychological distress is indi-
cated by T-scores 63 or above on the GSI. Thirteen percent
of the 458 participants (n = 58) scored greater than 63 for
their T-score of their GSI, slightly higher than the 10%
observed in population controls. Psychologically dis-
tressed students reported significantly lower scores than
non-distressed students on the AIOS-24h (t(456) = 5.6, p
< 0.001); AIOS-1m (t(456) = 6.3, p < 0.001); and self-
rated current health (t(456) = -2.5, p < 0.01). Psychologi-
cally distressed participants were no different in their use

of CAM from non-distressed individuals (X2(1,N = 456) =
0.47, p = 0.49).

Table 4 shows correlation coefficients between the AIOS
and each the study variables. Each version of the AIOS
(past 24 hours and 1 month) correlated positively with
the global health rating. Convergent validity was sup-
ported by the significant relationship between higher lev-
els of global well-being and lower scores of psychological
distress on the BSI global severity index. Spearman corre-
lation coefficients revealed a negligible association
between CAM use and global well-being ATIOS ratings.

Although CAM use was weakly associated with ratings of
poorer overall physical current health, it was not corre-
lated with lower ratings of global well-being as measured
by the AIOS. Poorer overall physical health status also cor-
related negatively with BSI global severity index. Con-
versely, better physical health status was associated with
higher ratings of global well-being for both the past 24
hours and the past 30 days.

A simultaneous regression analysis was conducted using
BSI T-GSI and current self-rated global health as inde-
pendent variables to explain variance in AIOS ratings.
Although the overall model was significant (E, 455 = 75.89,
p < 0.001), the amount of variance that was explained in
the AIOS-24h ratings was fair (R?,p; = 25%). AIOS-24h
scores were negatively related to psychological distress (B
= -0.09) and positively related to current global health
status (B = 5.7). Both variables were significantly different
from zero (BSI T-GSI: t(455) = -8.0, p < 0.001; current
health status; t(455) = 7.0, p < 0.001).

The same model was run for AIOS-1m scores. The overall
model was significant (E,,s55 = 65.8, p < 0.001) and
explained slightly less variance than for the AIOS-24h rat-
ings (R?,p; = 22%). AIOS-1m scores were negatively
related to psychological distress (B = -1.0) and positively
related to current health status (B = 5.5). Both variables
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Table 4: Correlations between AlOS and Other Measures in University Students (N = 458).

AlIOS-24h AIOS-Im Global Current Health BSI GSI CAM Use
AlOS-24h 0.71* 0.38* -0.41* -0.07
AIOS-Im -—- 0.34* -0.40%* -0.07
*p <0.0l

were significantly different from zero (T-GSI: t(455) = -
8.0, p < 0.001; current health status: t(455) = 6.0, p <
0.001).

SUBSTUDY 3: UNIVERSITY STUDENT SAMPLE: AIOS,
Positive and Negative Mood, Positive States of Mind
Ratings

Based on the results from the previous substudies, this
substudy was conducted to explore the extent of addi-
tional variance in AIOS scores that positive dimensions
could explain in a healthy population. Previous research
has focused on variables measuring negative dimensions
and has concluded that lack of negative experiences or
reported symptoms are associated with better states of
overall well-being. In order for the AIOS to be considered
a useful and unique addition to outcome tools currently
available, it must provide a more complete picture of fac-
tors that contribute to global well-being. Thus, we hypoth-
esized that the AIOS not only would be inversely
correlated with measures of negative affect and psycholog-
ical distress, but also positively correlated with measures
of positive affect and states of mind dimensions.

Subjects and Procedures

Sixty-two undergraduate college students enrolled in an
international studies course at the University of Arizona
completed the AIOS and other instruments, with an
instructor available to help answer any questions.

Measures

Positive and Negative Affect Scales (PANAS)

The PANAS is a 20-item questionnaire designed to meas-
ure positive and negative affect with little overlap [13].
Subjects are instructed to rate each item on a 5-point scale
reflecting the extent to which they experienced the emo-
tion during the past 24 hours. The scale for each item
ranges from O (very slightly or not at all) to 4 (extremely).
The two subscales have been demonstrated to have sound
psychometric properties. Higher positive affect scores cor-
relate with better perceived CAM effectiveness in patients
with chronic pain or cancer [27].

Positive States of Mind Scale (PSOMS)
The PSOMS was included based on findings that positive
states of mind have been shown associated with better

general perceptions of health [15]. This measure is
designed to detect subtle changes in the ability to achieve
and appreciate positive experiences. It provides a discrete
measure of seven specific states (including focused atten-
tion, productivity, sharing, responsible caretaking, restful
repose, sensuous nonsexual and sexual pleasure) as a
summation of the individual's ability to achieve each of
these positive states of mind within the last 7 days. The
response categories used to rate each state range from 0 to
3 where 0 represents an inability to achieve the state and
3 represents full attainment. Cronbach's alpha has been
reported at 0.65 in a university sample [15].

Results

Descriptive statistics for this sample are provided in Table
5. Overall AIOS and global current health were somewhat
lower in this sample, while psychological distress was
greater in this sample as compared with students from
Substudy 2.

Correlations between the AIOS and the global current
health rating, BSI GSI, PANAS, and PSOMS are presented
in Table 6. The data support our hypothesis that the AIOS
scale would be positively related with both the PSOMS
and the positive subscale of the PANAS. We also found
evidence to support our other prediction that higher AIOS
scores signifying greater overall well-being would be
inversely related with negative affect and greater psycho-
logical distress. Only the AIOS-24h version was signifi-
cantly associated with ratings of current overall global
physical health status.

Variables were selected as candidates for a simultaneous
regression analysis based on the level of significance of the
bivariate association with the dependent variable. The
total amount of variance explained in AIOS-24h scores
was approximately 37% (adjusted R?2) (F555= 7.8, p <
0.001). For this sample, the positive pole of the PANAS
was a significant predictor (B = 1.04, p <0 .007). Psycho-
logical distress on the BSI global severity index was mar-
ginally significant (B = -10.7, p < 0.06). Analyzing the
AIOS-1m ratings yielded slightly different result, but was
still an overall significant model explaining 57% of the
variance (F; 43 = 12.6, p < 0.001). Both the positive and
negative poles of the PANAS were the only significant pre-
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Table 5: Mean (S.D.) and Range for All Scales (N = 62).
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Mean (S.D.) Range

Global Well-Being

AlOS-24h 57.61(22.07) 13-98

AlIOS-Im 53.82 (23.81) 0-98
Global Current Health 3.23 (1.02) 1-5
BSI Psychological Distress

GSlI 58.7 (6.7) 50.2-80.0
PANAS

Positive dimension 3.62 (7.91) 16-50

Negative dimension 2.66 (6.85) 1042
PSOMS 14.77 (4.25) 3-21

Note: GSI (Global Severity Index) are reported as T-scores, PANAS = Positive and Negative Affect Scale, PSOMS = Positive States of Mind Scale.

Table 6: Correlations between the AIOS and Measures of Global Health Ratings, Psychological Distress, Positive Affect, Negative

Affect, and Positive States of Mind (N = 62).

AlOS-24h AlOS-Im GCH
AlOS-24h - 0.65%* 0.26*
AlOS-Im - 0.22

BSI GSI PANAS — PA PANAS — NA PSOMS
-0.58%* 0.56™* -0.4 1% 0.42%*
-0.62*+* 0.57** -0.59%* 0.45%*

Note: GCH is Global Current Health; BSI GSI is Brief Symptom Inventory Global Severity Index; PANAS — PA is Positive Affect subscale of PANAS,
PANAS — NA is Negative Affect subscale of PANAS; PSOMS is Positive States of Mind Scale. * p <.005, **p < 0.01

dictors (B = 1.06, p < 0.007, B = -1.46, p <0 .003,
respectively).

Discussion

The AIOS is a simple visual analogue scale useful for
assessing global well-being in both research and clinical
samples. The scale is quick to administer in both clini-
cally-ill and non-clinical healthy populations. Future
studies need to examine the acceptability and feasibility of
using the AIOS, given the possibility that some popula-
tions may experience difficulty comprehending the
instructions for completing a visual analogue scale for-
mat. Taken together, the present findings indicate that the
AIOS captures not only less self-perceived disease and
negative mood, but also greater physical health and posi-
tive dimensions of mental and emotional states. As a sin-
gle item, the AIOS could lend itself to repeated measure or
time-series analyses for examining patterns over time for
documenting natural history and CAM/IM treatment
responses within a wide range of conditions [28,29].
Establishing temporal stability of the AIOS via test-retest
reliability would be useful when constructs such as well-
being are hypothesized to remain relatively stable across
time. However, shifts in levels of well-being that can be
attributed to treatment effects would yield weak test-retest
reliability estimates. Therefore, depending on the

intended use of the AIOS, either high or low test-retest
reliability would be expected.

In Substudy 1, the AIOS distinguished rehabilitation out-
patients with mixed diagnoses from caregiver controls at
the same facility. The cross-sectional data also reveal con-
vergent findings that suggest using the two different time-
frame forms of the AIOS may detect fluctuations or shifts
in condition. That is, the correlation coefficient for the 24-
hour and 1-month forms was significantly greater among
caregivers than patients. Moreover, only the AIOS-1m
score for patients correlated with the number of prescrip-
tion medications. Such findings would be consistent with
the expected change toward improved health and well-
being in the patients in rehabilitation treatment, but not
the controls, over the course of the previous month.
Patients may have begun the month more ill and needing
more medications, but their current sense of their overall
well-being was greater than it was one month ago. Pro-
spective research is needed to confirm these types of
changes over time in rehabilitation patients and other
clinical and non-clinical populations.

Previous research has shown that spouse caregivers of seri-
ously ill persons suffer from subclinical to clinical depres-
sion at increased rates [30]. The caregiver sample in this
study was not chosen to reflect idealized mental, emo-
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tional, or physical health; they simply were not patients at
the facility. For discriminant validity, it was important to
demonstrate that the AIOS could differentiate varying
degrees, rather than only extremes, of health status. The
data available in this study do not permit detailed com-
prehensive evaluation of the component domains of the
well-being item, i.e., spiritual, social, mental, emotional,
and physical. Additional health outcomes research should
focus on developing systematic approaches to identifying
these types of individualized needs and preferences and
implementing the most appropriate, complementary
interventions, which together may improve overall well-
being and facilitate achieving very high scores on the
AIOS.

A number of prospective studies suggest that self-rated
global health status is a better predictor of not only mor-
tality, but also health care utilization, than are more
"objective" clinical laboratory data, physician examina-
tions, or professional assessments [18,19,31,32]. Thus,
while Substudy 1 limitations include a lack of laboratory
data correlations, the availability of the global health rat-
ings and chart lists of co-morbidities and medications
enrich interpretation of the meaning of the AIOS self-rat-
ings.

The AIOS scores for the relatively healthy caregiver con-
trols from Substudy 1 and the college students from Sub-
studies 2 and 3 demonstrate that these individuals were
far from optimal in well-being (mean scores around 60
out of a possible 100 mm). The lack of ceiling effects for
non-patients in the present study is encouraging for using
the AIOS in CAM/IM outcome and prevention studies
outside clinical settings. That is, the scale allows the
potential for a major degree of improvement in self-rated
well-being above and beyond the relative lack of diag-
nosed health problems.

As intended, data from Substudies 2 and 3 indicate that
the AIOS captures domains other than just global physical
health. The correlations between both AIOS forms and the
global current health rating were only moderate, not high,
in patients, caregivers, and college students. In addition to
physical health, lower levels of psychological distress as
well as higher levels of positive mood were especially
associated with better AIOS self-ratings in young adult
college students. The small differences on well-being,
health, and distress ratings between the Substudy 2 and 3
college students may relate, in part, to sampling from dif-
ferent members of the overall university population (e.g.,
issues stemming from university plans to phase out the
program in which those in Substudy 3 were enrolled).

It will be important to extend this research to specific
patient groups, including those with major psychiatric

http://www.biomedcentral.com/1472-6882/4/1

problems or with various homogeneous chronic disease
diagnoses, studied over periods of months. The possible
correlations between the AIOS variable of global well-
being and standardized measures of quality of life and of
health care satisfaction merit investigation. It may be
instructive to examine the relative amounts of variance in
AIOS self-ratings for which scores on standardized instru-
ments covering each of the separate spiritual, social, men-
tal, emotional and physical domains account [10,11,33].

Conclusions

The purpose of these studies was to validate a visual ana-
logue rating scale for global well-being, to use in out-
comes research on diverse patient and non-patient
populations. This type of scale avoids the pitfall of pre-
suming how each individual may weight the importance
of specific items or functions for him/herself on a quality
of life scale. Moreover, during CAM/IM treatment, even
some persons with terminal medical conditions and
severe physical disability nonetheless report achieving a
high level of life satisfaction and general sense of well-
being. Physically-disabled patients report CAM/IM use at
higher rates than do the general population [34]. The
AIOS provides a means for simple, quick assessment of
well-being for daily or monthly use. The next step will be
to evaluate the sensitivity of the AIOS to change in pro-
spective studies.

List of Abbreviations
CAM/IM or CAIM complementary and alternative medi-

cine/integrative medicine

AIOS Arizona Integrative Outcomes Scale (24 h = 24-hour
form; 1 m = 1-month form)

BSI Brief Symptom Inventory

GSI Global Severity Index of the Brief Symptom Inventory
PANAS Positive and Negative Affect Schedule

PSOMS Positive States of Mind Scale

SE-36 Short Form (36 item) of the Medical Outcomes
Scale

FACIT Functional Assessment of Chronic Illness Treat-
ment Scale

SD Standard Deviation
VAS Visual Analogue Scale

B Standardized beta weights
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