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Abstract

Background The present study evaluated the distributional
and structural characteristics and explanatory power of the
23-item Brief Appraisal Inventory (BAI), a more practical
appraisal measure for use in clinical research and practice.
Methods A heterogeneous, online cohort of chronic dis-
ease patients and caregivers completed the BAI, along with
demographics, comorbidities, PROMIS-10, and the Brief
NEO Personality Inventory. Principal components, bivariate,
and linear and logistic regression analyses addressed BAI
item distributions, structure, and construct validity.

Results The study sample (n=592) had a mean age of 43.8
(SD=18.5), and was 79% female. The BAI items exhibited
good distributions, and principal component analysis yielded
five composite scores: (1) Health Worries; (2) Interpersonal
and Independence concerns; (3) Accomplishing Goals and
Problem-Solving; (4) Calm, Peaceful, and Active; (5) Spirit-
ual Growth and Altruism. The construct validity of appraisal
factors is supported by their zero-order correlations with
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demographic, health, personality, and health-related QOL
measures. Comparisons of appraisal-correlates among
comorbidity-burden subgroups shed light on the mediating
role that appraisal may play in adapting to chronic illness.
Appraisal moderated the influence of comorbidities on emo-
tional but not physical functioning. The performance of the
BAI in explaining unique variance in physical and emotional
functioning is comparable to results obtained with earlier
measures.

Conclusions The BAI provides a practical, short tool for
evaluating appraisal in a wide range of assessment situa-
tions. Future research might utilize the BAI in longitudinal
research aimed at detecting response-shift effects over time,
and in clinical settings to improve patient-provider commu-
nication about concerns related to health, health care, or
QOL.

Keywords Appraisal - Cognitive processes - Quality of
life - Patient-reported outcomes - Response shift - Rare
disease - Chronic disease

Introduction

Many patient-reported outcomes (PROs) ask patients to
rate aspects of their health and well-being in evaluative
terms. Interpretation of these measures is problematic
because they are subject to individual differences and
intra-individual changes in the interpretation of items, the
salience of relevant experiences, and standards of com-
parison [1, 2]. In order to account for these differences,
Rapkin and Schwartz [3, 4] proposed a model of quality
of life (QOL) appraisal, which views the QOL score at
any given time as a function of four sets of parameters:
the individuals’ frame of reference, recall and sampling
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of experiences, evaluative comparators, and algorithm for
reconciling discrepant experiences. Over a series of stud-
ies, Rapkin et al. have shown that measures of appraisal
mediate and moderate the impact of illness and treatment
on PROs [5-13]. In other words, the influence of stressors
like injury, comorbidity burden, or financial difficulties
on evaluative ratings of pain or financial distress depends
on the ways that people understand and think about their
QOL.

Detecting and accounting for such inter- and intra-indi-
vidual differences in appraisal can be important for under-
standing the impact of health state change. In cross-sectional
studies, characterizing appraisal can highlight underlying
differences in how people think about QOL that impact or
obfuscate score differences between groups [8]. In longi-
tudinal studies, characterizing appraisal changes over time
allows one to examine and quantify response-shift effects,
reflecting adaptation to changing health [3]. Appraisal
assessment can help to portray individual differences in
terms that not only depict how thinking influences experi-
ence, but also may be more amenable to clinical intervention
than standard PRO scores [8, 14, 15]. Person factors, such
as personality [16-18], perseverance [19, 20], and social
support [21-23] may also be relevant to appraisal patterns
as well as to resilience to health challenges. We expect that
the ways in which appraisal is influenced by person factors
will be affected by health status. For people with greater
burden of chronic illness, appraisal may be dominated by
health concerns or reflect accommodations that individuals
have had to make in light of functional decline. Conversely,
those with fewer chronic conditions may be comparatively
less focused on health concerns and more focused on avoid-
ing compromises in other life domains. Of course, the inter-
play of health and illness, demographics, and person factors
will combine to influence how individuals experience and
appraise their health-related quality of life.

As a complex, multi-faceted domain, assessment of
appraisal has relied on in-depth, descriptive measures that
are not feasible for use in most PRO studies. Research
spanning over a decade has utilized the QOL Appraisal
Profile (QOLAP), a comprehensive self-report measure
that includes both qualitative and quantitative measures
of the four appraisal parameters [3]. Data generated by the
QOLAP have been critical to demonstrating the relevance
of appraisal to QOL research [5, 10, 24]. This assessment
procedure requires, however, elicitation and coding of quali-
tative responses based on a standardized coding protocol to
generate data for subsequent quantitative analysis. Multiple
coders are required for establishing inter-rater reliability
prior to hypothesis-testing data analysis. In addition, the
QOLAP uses several formats and response sets for quanti-
tative items and requires complex procedures for assessing
change in appraisal over time. There was thus a clear need
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to develop a more practical appraisal measure that could
facilitate appraisal assessment in a wider range of situations.

We thus developed the Brief Appraisal Inventory (BAI),
a brief and close-ended tool that was easier to administer
and score than the original QOLAP. Items for the BAI were
developed over a series of analyses using QOLAP data from
four large samples (bladder cancer [6], HIV/AIDS [5], multi-
ple sclerosis [11], spinal surgery [25]). These analyses were
used to characterize the essential themes reflected in the
qualitative data [24, 26], and supported writing new items
to replace the qualitative questions and hone existing close-
ended items. Items were reviewed for comprehensiveness
and clarity with a panel of Stakeholders including clinicians,
policy makers, patient advocates, and QOL researchers.
The interim result was the QOLAP-version 2 (QOLAP-v2),
which comprised a pool of 83 items summarizing themes
of appraisal identified in the original QOLAP [18]. The
QOLAP-v2 item pool was included in an online survey of
over 4000 patients with a wide variety of chronic conditions,
the access to whom was provided by Rare Patient Voice
LLC. First- and second-order principal components analysis
of these items yielded 13 composite scores reflecting pat-
terns of appraisal. Rather than simply selecting a subset of
original items for the BAI, new items were written to capture
overarching patterns of appraisal, each encompassing differ-
ent combinations of appraisal parameters based on second-
order components results. For example, the item, “preparing
family for the ups and downs of health concerns” involves
health-related frame of reference, variability of recent expe-
riences, and salience of the impact of one’s health on the
family. After reviewing and refining these new composite
statements with Stakeholders, the decision was made to
capture more complex second-order components with two
separate items, for the sake of clarity. The end result was
the 23-item BAI.

The purpose of the present work was to (1) evaluate the
item distributions and structure of the BAI; (2) examine the
explanatory power of appraisal as compared to personality
in predicting health-related QOL by comorbidity-burden
group; and (3) investigate how demographic, person factors,
and personality relate to appraisal patterns in a heterogene-
ous sample of people with chronic illness.

Hypotheses We hypothesize that the inclusion of the BAI
will explain more independent variance in physical and emo-
tional functioning among people with chronic illness than
demographic, person factors, and personality. We expect
to find differential associations among demographic, per-
son, and personality factors and QOL appraisal in people
with low, medium, and high comorbidity disease burden.
Consistent with the QOL Appraisal model, we expect that
the impact of exogenous influences on QOL will be both
mediated and moderated by processes of appraisal. We
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hypothesize that appraisal mediates the influences of demo-
graphic, personality, cognitive, and social support measures
on QOL.

Methods
Sample and design

This cross-sectional study recruited people from the par-
ticipant panels of Rare Patient Voice, LLC, and WhatNext,
recruiting people affected with rare diseases and cancer,
respectively. Respondents self-identified as patients, caregiv-
ers, or both. Caregivers were included because they also
have health challenges in addition to providing caregiving
support (see Supplementary Text for more background on
Rare Patient Voice, LLC). Eligible participants were age 18
or older, and able to complete an online questionnaire.

Procedure

The study protocol was reviewed and approved by the New
England Institutional Review Board (NEIRB #15-254).
Cognitive interviews were implemented with stakeholders
to ensure the clarity of the BAI items. The honed BAI items
were then included in a web-based study, which was admin-
istered using the HIPAA-compliant, secure SurveyGizmo
engine (http://www.surveygizmo.com). We followed study
procedures described by Dillman’s Tailored Design Method
[27] to maximize response. Respondents were not paid for
participation in the study.

Measures

Appraisal was measured using the BAI, a 23-item Likert-
scaled measure that asks respondents how often they thought
about the specified appraisal approach when completing the
online QOL survey (1 =never, 2=rarely, 3 =sometimes,
4 =often, 5 =always). Health-related QOL was measured
using the PROMIS-10, a brief measure of general physi-
cal and emotional functioning [28]. Comorbidities were
assessed using the Self-Administered Comorbidity Question-
naire [29]. Demographic characteristics collected included
year of birth, gender, cohabitation/marital status, with whom
the person lives, employment status, annual income catego-
ries, and whether the respondent endorsed having difficulty
paying bills [30]. Person factors that may be relevant to
appraisal were measured by subscales from the DeltaQuest
Reserve-Building Measure [31]: the Perseverance subscale
assess one’s tendency not to give up despite challenges; and
the Past and Current Social Support subscales query how
much the respondent’s past or current social networks pro-
vided substantive support and help in dealing with problems.

Personality was measured by the Big Five Inventory-10, a
10-item measure of the NEO-Five Factor Model of Person-
ality [32].

Statistical analysis

We began by examining frequency distributions of BAI
items, as well as missing data patterns. We then examined
the inter-correlation structure of the BAI using principal
components analysis. This approach followed a successful
data reduction strategy from earlier appraisal studies as a
way of minimizing the number of statistical comparisons and
Type I error rate [5]. Although this analytic approach does
lose some information, it keeps the strongest signal. Recall
that BAI items were based on orthogonal second-order com-
ponents analysis of our original item pool, and so would not
necessarily share common variance. We did not want to omit
potentially important items because they were not correlated
with other items, as would occur if we used factor analysis.
On the basis of principal components analyses, composite
scores were created. Descriptive statistics of all measures
used were then computed, as well as Pearson inter-correla-
tions among all measures. We report results using Cohen’s
criteria for delineating small (0.10 < r< 0.30), medium
(0.30< r< 0.80), and large (r > 0.80) effect sizes, hereafter
referred to as small, medium, and large correlations [33].

To examine these potential differences in person factors
influencing appraisal, we created three comorbidity-burden
groups: those with no comorbidities other than the index
condition leading to their involvement in the Rare Patient
Voice or WhatNext panel (no comorbidity burden); those
with 1-3 comorbidities (moderate comorbidity burden); and
those with four or more comorbidities (high comorbidity
burden). Regression models were then computed separately
for each stratum, considering demographic, person factor,
and personality predictors of appraisal-domain scores.

We then implemented two sets of hierarchical regression
models with forward stepwise selection to examine predic-
tors of QOL. In the first set, predictor domains included (a)
demographic variables (age, sex, education); (b) comorbid-
ity variables, and (c) BAI appraisal-domain scores. Inter-
actions of the appraisal measures with demographic and
comorbidity variables were added after testing main effects.
This hierarchical approach allowed us to examine the inde-
pendent and incremental explanatory power of the BAI. For
comparative purposes, the second set of models used stand-
ard person variables instead of appraisal measures on step
(c). We also examined the incremental predictive contribu-
tion of appraisal variables as step (d), after demographic,
comorbidity, and person factors were entered. These two
sets of predictive models were evaluated for two different
dependent measures, physical and emotional functioning.
Finally, in a separate set of hierarchical regression models,
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we sought to understand predictors of appraisal. These mod-
els considered (a) demographic, (b) comorbidity burden, and
(c) person factors as predictors of each appraisal measure.
Statistical analyses were implemented using SPSS 24 [34]
and Stata 14 [35].

Results
Sample

The study sample comprised 592 people, of whom 446 were
patients, 103 were caregivers, and 43 were both patients and
caregivers (Table 1). The sample had a mean age of 43.8
(SD=18.5), and was 79% female. The majority of the sam-
ple was married, and most lived with their spouse/partner
and/or other relative. The median income was in the range of
$50,000-$100,000, and 70% percent of the sample indicated
that they had somewhat to extreme difficulty paying bills.
The most prevalent comorbidities were back pain, depres-
sion, and insomnia. The sample contained 60 people with no
comorbidity burden (37 patients, 23 caregivers); 301 peo-
ple with moderate (1-3) comorbidity burden (245 patients,
56 caregivers); and 231 with high (44) comorbidity burden
(207 patients, 24 caregivers).

Distributional and structural properties of the BAI

BAI items were piloted with five volunteers utilizing “think
aloud” cognitive interview techniques [36—38] to ensure that
the items convey the intended meaning to different patients
(see Supplementary Text for more background on cognitive
interview results).

Frequency distributions

A missing-item analysis revealed 95.1% of respondents com-
pleted 19 or more items of the 23-item BAI. The remaining
4.9% of respondents that completed 18 or fewer items were
omitted from the analysis. The sporadic missing items were
generally not applicable and were thus treated as something
that they never thought about on the response scale (i.e.,
lowest score). The final sample included 563 respondents
who responded to 19 or more items. Participants dropped
from the analysis due to missing BAI data tended to be
patients and males, and there was trend that they were living
with a spouse or partner (X2= 13.43, 7.48, 3.23; p=0.001,
0.006, 0.07, respectively). Frequency analysis revealed that
respondents used the full range of the response scale on
every item. 52% of items had a negative skew towards the
“always” response item compared to 48% of items that had a
positive skew towards the “never” response item. The mean
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response for individual items ranged from 2.0 to 3.7, with
an overall mean of 2.9 for all items (Supplemental Table 1).

Component sStructure

The 23 items demonstrated small to medium inter-item cor-
relations (Supplemental Table 2). The principal components
analysis with varimax rotation yielded five components that
explained 59.7% of the total variance (Table 2). Item com-
munalities ranged from 46 to 76%. The five components
were characterized as follows: (1) Health Worries; (2) Inter-
personal and Independence concerns; (3) Accomplishing
Goals and Problem-Solving; (4) Calm, Peaceful, and Active;
(5) Spiritual Growth and Altruism. Table 3 provides descrip-
tive statistics on the appraisal factor scores along with all
other measures used in the study.

Bivariate relationship of appraisal scores with other PROs

Table 4 shows the correlation coefficients of appraisal com-
ponent scores with demographics, comorbidities, health-
related QOL, person factors, and personality. Health Wor-
ries had the most and largest correlations with the other
constructs measured, showing medium correlations with
worse physical and emotional functioning. Small correla-
tions indicated that people who endorsed health worries
tended to be women, younger, and sicker, with low past
social support, low conscientiousness, and higher neuroti-
cism. Interpersonal and Independence concerns had small
correlations with physical functioning, and people endorsing
this appraisal pattern tended to be sicker and have lower lev-
els of education. Accomplishing Goals and Problem-Solving
was not associated with QOL subscales despite small cor-
relations with QOL items. People endorsing this appraisal
pattern were younger and male, less likely to have cancer
and more likely to endorse depression, had lower current
social support, and were less conscientious. Calm, Peace-
ful, and Active had small correlations with better physical
functioning, and people endorsing this appraisal pattern had
fewer comorbidities, were less likely to endorse back pain,
had higher levels of perseverance and current social sup-
port, and were more agreeable and conscientious and less
neurotic. Spiritual Growth and Altruism was unrelated to the
QOL subscales, and people endorsing this appraisal pattern
tended to be female, with lower levels of education, and
higher perseverance scores.

Explanatory power of person factors in predicting
appraisal

Regression models were then computed separately for each
comorbidity-burden stratum suggested that different person
factors predicted the appraisal composites as a function of
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Table 1 Demographic characteristics of study sample (n=592)

Table 1. Demographic Characteristics of Study Sample (n=592)

Age
Gender (%)

Marital Status (%)

Living Situation (%)*

Income (%)

Difficulty Paying Bills (%)

Comorbidities (%)*

No. Patients

No. Caregivers

No. Patient and Caregiver
Mean (sd)

Range

Male

Female

Never Married
Married
Cohabitation/ Domestic Partnership
Separated

Divorced

Widowed

Missing

Spouse / Partner
Other Relative (children, sibling, parent)
Friend/ Companion
Pet(s)

Alone

Other

Less than $15,000
$15,001 to $30,000
$30,001 to $50,000
$50,001 to $100,000
$100,001 to $150,000
$150,001 to 200,000
Over $200,000
Missing

Extremely difficult
Very difficult
Somewhat difficult
Slightly difficult

Not at all difficult
Don't know

Back Pain
Depression

Insomnia

Arthritis

High Blood Pressure
Cancer

Asthma

Ulcer Stomach
Diabetes

Lung Disease

Heart Disease

Kidney Disease

Liver Disease

Stroke

446
103
43
43.78(18.52)

21%
79%
14%
61%
7%
2%
13%
2%
1%
70%
51%
4%
47%
9%
1%
9%
15%
17%
28%
13%
3%
3%
11%
27%
20%
24%
12%
14%
3%
58%
51%
41%
37%
29%
26%
22%
14%
9%
9%
8%
4%
3%
2%

*Rows may add up to more than 100%, people were allowed to check all that apply.

*Rows may add up to more than 100%; people were allowed to check all that apply
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Table 2 Results of Brief Appraisal Inventory principal components analysis (varimax rotation)

Table 2. Results of Brief Appraisal Inventory Principal Components Analysis (varimax rotation)
Accomplishing Spiritual
Health Interpersonal and Goals and Calm Peaceful ~ Growth and
Worries Independence  Problem-Solving Active Altruism
Item No. Item Content 1 2 3 4 5
1 Maintaining a positive outlook, even when things are going badly. 0.09 0.12 0.03 0.85 0.06
2 Achieving a calmer, more peaceful or healthier lifestyle. 0.18 0.16 0.18 0.80 0.10
3 Solving problems that you have with health care or the health care system. 0.46 0.16 0.29 0.46 0.15
4 Impressions and assumptions that others have about you because of your health. 0.78 0.16 0.20 0.11 0.09
5 How you compare to others whose health does not limit them. 0.79 0.22 0.10 0.08 0.14
6 Being free of money problems. 0.46 0.07 0.24 0.04 0.48
7 Increasing your volunteer work to help others in your community. 0.15 0.13 0.23 0.10 0.76
8 Growing spiritually. 0.04 0.19 0.09 0.18 0.80
9 Staying active and productive . -0.11 0.21 0.22 0.52 0.36
10 Resolving problems in your living situation. 0.26 0.02 0.58 0.20 0.28
11 Preparing your family for the ups and downs of your health condition. 0.33 0.43 0.25 0.24 0.37
12 Settling conflicts with people in your life. 0.26 0.21 0.63 0.26 0.23
13 Finding romance. 0.06 0.05 0.74 0.07 0.01
14 Learning to accept yourself as you are. 0.17 0.38 0.46 0.25 0.29
15 Things that do not usually come to mind, except because of this survey. 0.38 0.20 0.51 0.02 0.13
16 Having dreams and goals that are different from most people your own age. 0.35 0.29 0.51 0.16 0.19
17 Spending more time with your family before your health worsens. 0.25 0.73 0.12 0.17 0.22
18 Remaining independent and being able to get around on your own. 0.33 0.74 0.15 0.20 0.12
19 Being rid of obligations and responsibilities. 0.46 0.41 0.30 0.02 -0.04
20 Trying not to complain about your health to others. 0.45 0.64 0.12 0.14 0.07
21 How you compare to others facing similar health issues. 0.55 0.54 0.12 0.11 0.05
22 Increasing your travel for leisure or for visiting with people -0.07 0.59 0.28 0.10 0.17
23 Accomplishing new goals at work. 0.05 0.28 0.60 0.03 0.13
Eigenvalue after rotation 3.17 3.11 3.00 2.28 2.16
Total explained variance (sum of eigenvalues/no items) 59.7%

Bold values indicate loadings > 0.40

comorbidity burden (see Table 5 for summary; see Supple-
mental Table 3 for full results). The Health Worries pattern
was associated with low conscientiousness among people
with no comorbidities, but with high neuroticism among
people with moderate and high comorbidity burden. Inter-
personal and independence concerns was associated with
having more social support among people with no comorbid-
ities, but with high agreeableness and low education in those
with moderate comorbidity burden; and with low agreeable-
ness in those with high comorbidity burden. Accomplishing
goals and problem-solving was associated with low agreea-
bleness among those with no comorbidity burden, but with
low social support, being younger, and male gender among
the moderate comorbidity-burden group; and with low social
support, being younger, and low conscientiousness in the
high comorbidity-burden group. Calm peaceful active was
not associated with any person factor in the no-comorbidity
group, but was associated with high agreeableness and high
social support in the moderate comorbidity-burden group;
and with low neuroticism and high openness in the high
comorbidity-burden group. Spiritual growth and altruism
was associated with low openness in the no comorbidity-
burden group, with high perseverance and high neuroticism
in the moderate comorbidity-burden group, and with high
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agreeableness and low education in the high comorbidity-
burden group.

Explanatory power of appraisal versus personality
in predicting health-related QOL

Hierarchical regressions predicting physical functioning
revealed that appraisal components alone explained 22%
of the variance in physical functioning, as compared to
8% explained variance by personality alone (Supplemen-
tal Table 4). The penultimate models (Model 4) compris-
ing demographics, comorbidities, appraisal, and their
interactions showed that appraisal uniquely explained 8%
of the variance in physical functioning, as compared to
4% explained by personality (Supplemental Table 4). This
penultimate appraisal model suggested that people who
reported worse physical functioning tended to endorse
Health Worries or Interpersonal and Independence concerns,
after adjusting for covariates. People who endorsed Calm
Peaceful and Active appraisal patterns tended to have higher
physical functioning, after adjusting for covariates. There
were no significant interactions.

In contrast, the final personality model suggested that
people who reported better physical functioning tended
not to endorse neuroticism or agreeableness, and tended
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Table 3 Descriptive statistics of patient-reported outcomes

Table 3. Descriptive Statistics of Patient-Reported Outcomes
Mean SD Min Max Skewness Kurtosis
PROMIS 1. General Health 2.65 1.03 1.00 5.00 0.13 -0.61
PROMIS 2. Quality of Life 3.09 1.03 1.00 5.00 -0.13 -0.56
PROMIS 3. Physical Health 2.53 1.00 1.00 5.00 0.19 -0.55
PROMIS 4. Mental Health 3.01 1.09 1.00 5.00 0.01 -0.71
PROMIS 5 Social Satisfaction 2.98 1.19 1.00 5.00 -0.10 -0.92
PROMIS-10 PROMIS 6. Social Functioning 3.14 1.15 1.00 5.00 -0.07 -0.84
PROMIS 7. Physical Functioning 3.05 1.27 1.00 5.00 -0.02 -1.03
PROMIS 8. Emotional Problems 2.98 1.11 1.00 5.00 -0.15 -0.66
PROMIS 9. Fatigue 3.16 0.96 1.00 5.00 0.15 -0.30
PROMIS 10. Pain 3.84 2.62 0.00 10.00 0.12 -1.00
Physical Functioning Summary Score 39.61 8.96 16.20 67.70 0.18 -0.12
Emotional Functioning Summary Score 43.79 9.22 21.2 67.6 -0.01 -0.14
Health Worries 0.00 1.00 -2.60 2.96 0.05 -0.36
. . Interpersonal and Independence 0.00 1.00 -3.44 2.59 -0.15 0.03
Brief Appraisal L
o Accomplishing Goals and Problem
Inventory Principal Solving 0.00 1.00 -2.47 3.27 0.48 -0.26
Components
P Calm Peaceful Active 0.00 1.00 -2.89 2.25 -0.45 0.17
Spiritual Growth and Altruism 0.00 1.00 -3.02 2.68 0.01 -0.41
Perseverance 50.00 10.00 31.60 63.21 -0.41 -0.97
Reserve-Related R
Past Social Support 50.00 10.00 27.83 61.55 -0.45 -0.96
Person Factors R
Current Social Support 50.00 10.00 20.12 59.53 -0.86 -0.18
Extraversion 5.63 1.97 2.00 10.00 0.23 -0.49
Agreeableness 7.67 1.83 2.00 10.00 -0.74 0.18
Personality Conscientiousness 7.91 1.87 2.00 10.00 -0.47 -0.89
Neuroticism 5.95 2.20 2.00 10.00 0.01 -0.81
Openness 7.00 1.91 2.00 10.00 -0.08 -0.67

to endorse higher conscientiousness. There were signifi-
cant interaction effects such that males higher in consci-
entiousness reported higher physical health than would be
expected, and people with liver disease who also endorsed
being higher in agreeableness or neuroticism has worse
physical functioning than would be expected, after adjust-
ing for covariates.

Results of hierarchical regressions predicting emotional
functioning revealed that appraisal components alone
explained 19% of the variance in emotional functioning, as
compared to 24% explained variance by personality alone
(Supplemental Table 5). However, the penultimate models
(Model 4) comprising demographics, comorbidities, and
appraisal showed that appraisal and its interactions uniquely
explained 11% of the variance in emotional functioning
compared to the 8% uniquely explained by personality vari-
ables and interactions (Supplemental Table 5). This appraisal
model suggested that people who reported better emotional
functioning tended to endorse Accomplishing Goals and
Problem-Solving, but tended not to endorse Calm Peaceful
Active, after adjusting for covariates. Appraisal composites
had interaction effects with gender, education, depression,
and liver disease as comorbidity, after adjusting for covari-
ates. Specifically, males who endorsed Health Worries or
Accomplishing Goals and Problem-Solving reported worse

emotional functioning. People with higher education who
endorsed higher Accomplishing Goals and Problem-Solving
reported worse emotional functioning. People with depres-
sion who endorsed higher importance of Calm Peaceful
Active reported better emotional functioning than would
be expected. People with liver disease who endorse higher
Interpersonal and Independence reported better emotional
functioning than would be expected. In contrast, the penulti-
mate personality model (Model 4) suggested that people who
reported better emotional functioning tended not to endorse
neuroticism, and tended to endorse conscientiousness, after
adjusting for covariates. There were no significant interaction
effects. The final models (Model 5 in Supplementary Tables 4
and 5) considered all person factors, appraisal, and personal-
ity and showed that appraisal explained an additional 5% of
the variance in physical functioning and an additional 5% of
the variance in emotional functioning than that explained by
demographic, comorbidities, person factors, and personality.

To get a better sense for potential moderating effects that
could be masked in the regression analysis, we examined
differences in correlations between appraisal and physical
functioning across the three comorbidity subgroups (Supple-
mentary Table 6). Comparisons among correlations showed
that Health worries had a similar negative association with
physical functioning across all groups; that individuals in the
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Table 4 Inter-correlations among appraisal and sample characteristics

Table 4. Inter-correlations among appraisal and sample characteristics
Health Interpersonal and Accomplishing Goals Spiritual Growth and
Worries Ind[;pendence and Prsblem—iolving Calm Peaceful Active s Altruism
Age -0.15 0.00 -0.20 0.00 0.01
Demographics Gender 0.15 0.09 -0.12 -0.05 0.12
Education -0.04 -0.10 -0.06 0.03 -0.11
Number of Comorbidities 0.15 0.20 0.04 -0.14 0.08
Number of Treatments 0.01 0.01 0.07 0.02 0.03
Arthritis 0.11 0.11 -0.06 -0.08 -0.05
Asthma 0.05 0.08 0.04 -0.04 0.04
Back Pain 0.12 0.14 0.03 -0.12 0.01
Cancer -0.06 0.07 -0.14 -0.05 0.01
Depression 0.27 0.10 0.11 -0.09 -0.01
I Diabetes 0.07 0.10 0.03 -0.03 -0.03
Comorbidities -+ Disease -0.01 0.08 0.02 -0.04 0.07
High Blood Pressure -0.02 0.02 -0.06 -0.06 0.02
Insomnia 0.20 0.23 0.05 -0.08 -0.06
Kidney Disease -0.01 0.08 -0.01 0.00 -0.02
Liver Disease 0.04 0.05 -0.03 0.02 0.07
Lung Disease -0.03 0.05 -0.04 0.03 0.03
Stroke 0.06 0.06 0.06 0.04 0.05
Ulcer Stomach 0.09 0.06 0.01 -0.04 0.00
PROMIS 1. General Health -0.35 -0.19 0.05 0.10 -0.02
lobal PROMIS 2. Quality of Life -0.28 -0.12 -0.15 0.17 0.01
PROXJZ;%S: 3 PROMIS 3. Physical Health 031 -0.20 0.08 0.12 0.01
PROMIS 4. Mental Health -0.29 -0.09 -0.13 0.17 0.01
PROMIS 5 Social Satisfaction -0.17 -0.01 -0.13 0.21 0.00
PROMIS 6. Social Functioning -0.32 -0.09 -0.05 0.12 0.02
. PROMIS 7. Physical Functioning -0.29 -0.18 0.05 0.13 0.00
PROMIS-10 Domain- o o\ 11s 8. Emotional Problems 0.32 0.11 0.16 -0.12 0.03
Specific Questions oo \11s 9. Fatigue 0.29 0.18 0.03 011 0.00
PROMIS 10. Pain 0.29 0.19 0.04 -0.05 0.06
PROMIS-10 subscale  Physical Functioning score O 02 0.02 0.12 -0.02
scores Emotional Functioning Score -0.33 -0.10 0.18 0.21 0.00
o Perseverance -0.08 -0.01 0.00 0.11 0.14
Rs::c‘)’:'::c'li'r:g Past Social Support 012 -0.03 -0.01 0.07 0.00
Current Social Support -0.09 0.06 -0.22 0.15 0.02
Extraversion -0.03 -0.01 0.03 -0.03 0.00
Agreeableness -0.07 0.02 -0.06 0.14 0.08
Personality Conscientiousness -0.13 0.04 -0.11 0.14 0.06
Neuroticism 0.28 0.03 0.06 -0.13 0.07
Openness 0.02 -0.01 -0.03 0.08 -0.01

Small effect-size correlation: unrelated constructs (0.10 <Pearson's R < 0.30)
Medium effect-size correlation: related but not overlapping constructs (0.30 <Pearson's R < 0.80)

Ttalic represents medium effect-size correlation: related but not overlapping constructs (0.30 < Pearson’s R <0.80)

Bold italic represents small effect-size correlation: unrelated constructs (0.10 <Pearson’s R <0.30)

1-3 comorbidities group who expressed Interpersonal and
Independence concerns reported worse physical functioning;
and that prioritizing calm, peaceful, and active had a posi-
tive influence on physical functioning in the group with 4-6
comorbidities. Thus, moderation effects involving appraisal
may be present but masked by large appraisal main effects
in this sample.

Discussion

The present study supports the importance of appraisal for
interpreting QOL PROs. The appraisal items evidence good
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distribution of responses and the appraisal components’ con-
struct validity is supported by their zero-order correlations
with demographic, health, personality, and health-related
QOL measures. The five appraisal patterns showed distinct
relationships with these measures. For example, Health
Worries was associated with worse physical and emotional
functioning, high neuroticism and low conscientiousness,
and lower reported past social support. Comparisons of the
correlates of appraisal among subgroups reporting different
levels of comorbidity shed light on the role that appraisal
may play in adapting to chronic illness. First, different per-
sonality styles played a role in appraisal processes for the
three comorbidity subgroups. For example, the Interpersonal
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Table 5 Summary of person factors predicting appraisal component scores

Table 5. Summary of Person Factors Predicting Appraisal Component Scores
Health Interpersonal and Accomplishing Goals and Spiritual Growth and
Comorbidity Group X P P g Calm Peaceful Active P )
Worries Independence Problem-Solving Altruism
No comorbidities Conscientiousness (-)  Current Social Support (+) Agreeableness (-) - Openness (-)
(n=60)
Gender (+) Agreeableness (+) Current Social Support (-)  Agreeableness (+) Perseverance (+)
1 - 3 comorbidities
(n=301) Neyroticism (+) Education (-) Age (-) Current Social Support (+) Neuroticism (+)
Gender (-)
.. N ici A | - C ienti - N tici - A |
4 or more comorbidities euroticism (+) greeableness (-) conscuinstlo.uslnsess ( )rt( ) Oeuro CIsr(n)( ) Edgreeiib er(\e)ss (+)
- + cation (-
(n=231) A:;r((ar)\ ocial Suppo penness ul

and independence appraisal component reflects respondents’
concern about the impact of their illness on others in their
lives. As such, correlates of this pattern differed markedly
among groups. Most notably, agreeableness was positively
associated with this concern among people with 1-3 comor-
bidities but negatively correlated among those with four or
more comorbid illnesses. It is plausible that among the group
with fewer comorbid problems, more agreeable patients are
reticent to place demands on others, while in the group
with more problems, more agreeable individuals may have
already worked through issues about the impact of illness on
others. In the group with no comorbidities, Interpersonal and
Independence concerns were greatest among those report-
ing more current social support, likely indicating greater
sociability and involvement in relationships. These differ-
ences warrant further exploration regarding interpersonal
relationships and chronic illness (see Supplemental Text for
a more detailed discussion).

The major impetus for the development of appraisal meas-
ures is to improve our ability to account for individual dif-
ferences in QOL. Findings here show that the performance
of the BAI in this regard is comparable to results obtained
with earlier measures [5, 18, 24, 26]. Three orthogonal
appraisal measures alone—Health Worries, Interpersonal
and Independence concerns, and Focus on Calm, Peaceful,
and Active—explain 22% of the variance of physical func-
tioning, and add 5% to variance explained by demographic,
comorbidities, person factors, and personality. By way of
comparison, personality measures alone explain only 8% of
the variance of physical functioning. When appraisal meas-
ures are entered first, personality measures add no additional
variance to the prediction of physical functioning. This sug-
gests that the influence of personality on physical function-
ing is at least partially mediated by appraisal. With regard
to emotional functioning, four of the five appraisal compo-
nents alone accounted for 19% of the variance, including the
three abovementioned components as well as a lesser focus
on goal attainment. These appraisal main effects explained

only 2% of the variance in emotional functioning beyond
demographic, comorbidities, person factors, and personal-
ity (Supplemental Table 7). This is largely due to the strong
relationship of Neuroticism to emotional functioning.

We had expected that measures of appraisal would
also moderate the influence of health status measures on
physical and emotional functioning. In fact, no interaction
effects emerged in this analysis of physical functioning, but
appraisal did moderate the influence of demographic and
health status variables on emotional functioning. Moderat-
ing effects added an additional 4% of the variance beyond
appraisal alone (Supplemental Table 7). Specifically, we
found that emotional functioning was worse among women
focused on Health Worries and on concerns about Accom-
plishing Goals and Problem-Solving. Emotional functioning
was also worse among more educated respondents concerned
about Accomplishing Goals and Problem-Solving. Alterna-
tively, the impact of depression was attenuated among indi-
viduals who focused on Calm, Peaceful, and Active.

Comparison of correlations between emotional function-
ing and appraisal patterns helped to further clarify moder-
ating effects within comorbidity group. As the number of
comorbidities increased, the association of Health Worries
on emotional functioning was increasingly negative and
the association of Calm, Peaceful, and Active increasingly
positive, indicating the heightened role of these appraisal
dimensions in, respectively, amplifying or attenuating the
emotional impact of more serious illness. Overall, these
analyses demonstrate the ability of the BAI to account for
important differences in the factors that influence emotional
functioning.

The BALI is intended to serve as portable measure of
appraisal, suitable for use in a wide range of assessment situ-
ations. It is an alternative to our earlier measures which were
lengthier and more cumbersome to administer, score, and
analyze. In order to evaluate the BAI’s adequacy as an alter-
native to the QOLAP-V2’s more in-depth appraisal assess-
ment, we note that the 83 QOLAP-V2 items explained 8%
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of physical functioning and 16% of emotional functioning,
after controlling demographic, health, and personality [18],
compared to 8 and 11%, respectively, using the BAI. Thus,
the portion of variance uniquely associated with appraisal
main and interaction effects is comparable between the two
instruments. As such, the BAI seems well suited to serve as
an alternative to the QOLAP-V2.

The present study has a notable strength in its large and
heterogeneous sample, which is useful for validating a gen-
eral-purpose scale such as the BAI. The sample had impor-
tant variability in comorbidity burden, which allowed for
the informative stratified analyses. The limitations of this
study should, however, be noted. While the sample is het-
erogeneous in its illness representation, it is predominantly
composed of middle-aged white females who are married
or living with family members. Thus, it may not be as help-
ful for examining the relationship of social support and
appraisal or health outcomes, since the participants may be
more representative of people with higher levels of social
support. This sample characteristic could constrain the cor-
relations between BAI scores and social support. It may also
not address appraisal patterns in older samples (i.e., over age
65). Additionally, the use of a very brief personality measure
renders the variables less reliable than a longer measure of
personality.

Future research might utilize the BAI in clinical settings
and/or with older samples. This application might focus on
improving patient-provider communication about concerns
related to health, health care, or QOL. It might also uti-
lize the measure in longitudinal research aimed at detecting
response-shift effects over time. Given its enhanced practi-
cality, it facilitates response-shift research based on the QOL
Appraisal Model [3].
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