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Abstract

Purpose—Cognitive complaints are a concern for breast cancer survivors. Among various
published measures for cognitive complaints, the Patient’s Assessment of Own Functioning
Inventory (PAOFI) is one of the few assessing a spectrum of cognitive abilities, including those
most commonly reported by breast cancer survivors. This study aimed to examine the
psychometric properties of the PAOFI in breast cancer survivors.

Methods—An exploratory factor analysis was conducted with a sample of breast cancer
survivors (n=189) who had completed all primary cancer treatments. Construct validity was
examined by correlating factor scores with valid measures of cognitive complaints, fatigue, and
quality of life. Reliability was measured by internal consistency of the items in each factor within
this sample, a separate sample of breast cancer survivors with high persistent cognitive complaints
(n=72), and healthy controls (n=63). Factor scores were compared across the three samples.

Results—A five-factor structure similar to the PAOFI standardization study was found, with
factors related to executive functioning (accounting for most of the variance), two aspects of
memory functioning, language, motor/sensory-perceptual abilities. Factor scores highly correlated
with measures of cognitive complaints, fatigue, and quality of life. Executive functioning and
memory-related factors achieved adequate reliability across samples. Scores were significantly
different across the three samples as expected.

Conclusions—The PAOFI is a reliable and valid tool for measuring cognitive complaints in
breast cancer survivors.
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Introduction

Cognitive dysfunction is now being recognized as a potential adverse effect of cancer
treatment, often first detected by patient complaint. Both subjective cognitive changes (i.e.
complaints) and objective neuropsychological declines following cancer treatment have been
documented [1-3]; however, concordance between self-reported changes and formal
cognitive testing in the literature is mixed [4]. Although this appears to be an important
discrepancy, methodological considerations may help explain why researchers have been
unsuccessful in documenting strong agreement between cognitive complaints and
neuropsychological performance in cancer survivors.

Cognitive changes following cancer and its treatment are subtle and varied, making them
susceptible to methodological limitations [5,6]. Assessment instruments for subjective
awareness of cognitive decline must be finely tuned to capture varied cognitive complaints
and varied severity of decline. Various subjective cognitive performance measures have been
employed in cancer research studies including: The Cognitive Failures Questionnaire [7],
The World Health Organization Quality of Life assessment instrument-100 [8], The Squire
Memory Self-Rating Questionnaire [9], The Functional Assessment of Cancer Therapy—
Cognitive Function instrument [10], among others. These instruments have established
validity in measuring some aspects of subjective cognitive abilities, but their approaches
vary and the scope of cognitive abilities queried is often limited to the domains of memory
and attention, whereas executive functions are also important to assess in cancer-related
cognitive decline [11].

The Patient’s Assessment of Own Functioning Inventory (PAOFI) [12] offers a broader
scope of assessment. The PAOFI has been widely used in other clinical populations,
including HIV [13-15] and substance use [16], in which the nature of cognitive decline can
be similarly subtle and challenging to characterize. The PAOFI was developed in
consideration of both commonly reported patient complaints and the cognitive domains
typically assessed in neuropsychological evaluations. This permits a more nuanced
assessment of subjective cognitive decline, and allows researchers to investigate the
relationship between domain-specific complaints and domain-specific cognitive
performances. Further, the items query real-life examples of cognitive lapses, and the
questions do not assume a common language for cognitive constructs, i.e., it does not
directly ask the patient to rate their memory, attention, etc. The underlying cognitive
constructs were first validated in the standardization study of a clinical sample [12].

The PAOFI is well-suited to assess cognitive complaints in cancer survivors; however, there
has been limited study of its psychometric properties in this patient population. One other
study examined the PAOFI in breast cancer patients [17] who had undergone surgery, but
who had not yet undergone any adjuvant treatments (e.g., chemotherapy). The results of that
exploratory factor analysis were largely consistent with those reported by Chelune and
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colleagues [12] and supported the use of the PAOFI in that population. However, cognitive
complaints are often reported following chemotherapy, therefore our study examined this
measure in a sample of breast cancer survivors who had completed all primary treatments.
Additionally, the scoring method applied in the standardization study [12] involved using
cut-off scores for each item, i.e., only the most severe scores were counted in the tally of
significant complaints, especially relevant for the detection of severe neuropsychological
impairment. However, such a cut-off method may decrease granularity of complaint severity
measurement, reducing the likelihood of characterizing more subtle cognitive changes such
as those reported by breast cancer survivors. Therefore, we used the full range of scores in
our analysis of this instrument. In this study we examined the factor structure, scaling,
reliability and construct validity of the PAOFI in two samples of breast cancer survivors and
a healthy comparison population to better understand its usefulness in this patient
population.

Study Samples

Three study samples with varying degrees of cognitive complaints were used in this
investigation: a large sample of female breast cancer survivors on which the factor structure
is based; a sample of female breast cancer survivors with persistent, severe cognitive
complaints; and a sample of healthy female controls.

The Mind Body Study—The Mind Body Study was a prospective longitudinal study in
early-stage breast cancer patients after primary treatment (surgery, chemotherapy, or
radiation) examining cognition and other outcomes before and after the introduction of
adjuvant endocrine therapy. Baseline data collected from Mind Body Study participants
(n=189) were used in the exploratory factor analysis, prior to the initiation of adjuvant
endocrine therapy, providing a more uniform sample of post-treatment patients. Eligibility
criteria included: age 21-65, newly diagnosed with stage O, I, 11, or I1IA breast cancer,
completion of primary breast cancer treatments within the past 3 months and has not yet
initiated endocrine therapy, available for 12-month follow-up, and English proficiency.
Exclusion criteria included: previous cancer diagnosis or chemotherapy; whole brain
irradiation or surgery; current or past central nervous system disorder or disease, epilepsy,
dementia, head trauma with prolonged loss of consciousness; a current or past psychotic-
spectrum disorder or major affective disorder including depression; a medical condition with
known cognitive consequences; an active autoimmune disorder; insulin-dependent diabetes;
uncontrolled allergic condition or asthma; chronic steroid use; and hormone therapy
(estrogen, progestin compounds) other than vaginal estrogen.

Cognitive Rehabilitation Study—The Cognitive Rehabilitation Study sample (n=72)
consisted of female breast cancer survivors with persistent cognitive complaints following
primary treatment for cancer recruited for two separate clinical trials of a cognitive
remediation protocol [18, 19]. Baseline data were used in the current study. Inclusion criteria
were: age 21-75; history of stage I, 11, or 111 breast cancer, primary treatments completed at
least 18 months earlier and at most 5 years earlier (endocrine therapy permitted); self-
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reported cognitive difficulties that interfered with daily activities; and proficiency in English.
Further, inclusion required affirmative responses to all three of the following questions
related to persistent cognitive difficulties: “Do you think or feel that your memory or mental
ability has gotten worse since you completed your breast cancer treatment?,” “Do you think
that your mind isn’t as sharp now as it was before your breast cancer treatments?” and “Do
you feel like these problems have made it harder to function on your job or take care of
things around the home?”. Exclusion criteria included: uncontrolled depression or current
other psychiatric disorder; treatment with psychoactive medications (i.e., sedatives,
hypnotics, or opiates); history of brain irradiation or intrathecal chemotherapy; history of a
central nervous system disorder, head trauma, or seizure disorder; history of a learning
disability; regular or heavy use of illicit substances or alcohol (i.e., 3 or more alcohol drinks

per day).

Controls—Demographic and PAOFI data were obtained from a sample of healthy control
volunteers (n=63) as part of a study conducted at the University of California, San Diego
[20]. Participants were women without a history of breast cancer recruited to match a sample
of women receiving adjuvant chemotherapy for breast cancer (S. Ancoli-Israel, NCI R01
CA112035). This sample has been previously described [21].

Studies were approved by the UCLA Institutional Review Board and all participants
provided written informed consent.

Patient’s Assessment of Own Functioning Inventory (PAOFI)—The PAOFI
consists of 33 items designed to capture self-assessed problems with different aspects of
cognitive functioning including different aspects of cognitive complaints. Based on an initial
factor analysis [12], items are aggregated into four subscales: Higher Level Cognitive and
Intellectual Functions (HLC) tapping executive functioning (nine questions); Memory (ten
questions); Language (nine questions); and Motor/Sensory-Perceptual (five questions), see
Appendix 1 for items in each scale. Items are rated on a Likert scale from 1 (“almost
always”) to 6 (“almost never”), and customary scoring involves summing only the number of
items with high severity (i.e., scores of 1, 2, or 3) into a domain score. We were interested in
examining the full range of scale scores, so to maintain directionality (i.e., higher scores
indicate worse complaints), we reversed the Likert scale such that “almost never” was a
score of 1, and “almost always” was a score of 6, and so forth.

Questionnaires—Participants in the Mind Body Study underwent assessment for memory
complaints using the Squire Subjective Memory Questionnaire (SMQ; lower scores indicate
worse memory complaints) [9] and fatigue was assessed using the Multidimensional Fatigue
Inventory—Short Form (MFSI-SF) [22], which yields Mental, Physical, Emotional, Vigor,
and General subscores, and Total. MFSI-SF Mental and General scores were used in this
study (higher scores indicate worse complaints). Self-assessed health-related quality of life
was assessed using the RAND36-item short form health survey (SF-36) Mental Component
Summary score (MCS; higher scores indicate better health/functioning), the SF-36 Physical
Component Summary score was not reported [23-25].
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Data Analysis

Results

Samples

Analysis of variance and chi square tests were used to examine group differences on
demographic and clinical variables. Exploratory Factor Analysis: principal components
analysis (PCA) was applied to the 33 PAOFI items from the Mind Body Study sample. The
structure was set at five fixed factors consistent with Chelune’s original structure [12],
varimax rotation was applied as factors were assumed to be independent, and items with
loadings greater than .5 were retained in the final structure [26]. Factor scores were
calculated by averaging the items comprising each factor in the final factor structure. Thus,
each factor score had a range of 1-6, with higher scores indicating more severe complaints,
also see Appendix 1 for scoring.

Convergent construct validity was evaluated by examining Spearman’s rho correlations
between emergent factor scores and behavioral measures within the Mind Body Study
sample: the SMQ, MFSI-SF scores, and the SF-36 MCS. Reliability was assessed by
calculating Cronbach’s alpha with the items that comprised each of the emergent factors
within the three samples (i.e., Mind Body Study sample, Cognitive Rehabilitation Study
sample, and healthy control sample). Factor scores were log10 transformed to correct
skewness prior to conducting a univariate ANOVA to test for group differences on each
emergent factor score among the three samples, controlling for age and education.
Additional analyses included identifying potential cut-offs for clinical significance in the
control group with the final factor scores (i.e., the average score of the items in each factor),
set at the 85™ %ile, as well as examining the effects of education, employment status, and
treatment on factors scores in the two BCS samples. Statistical significance was set at p<.05.
Analyses were conducted using SPSS version 22 software.

We hypothesized that the instrument would demonstrate good reliability, and good
convergent validity would be demonstrated by strong associations with other measures of
self-assessed memory functioning. Additionally, we also hypothesized that factors would be
positively associated with mental fatigue given its high correlation in breast cancer survivors
[4]. Finally, we hypothesized that our scoring method (i.e., using the full range of scores)
would show good discrimination among the three samples with varying degrees of cognitive
complaints.

See Table 1 for a summary of the characteristics of women in the three samples. Of note, the
women in the breast cancer samples had higher education. Comparison of cancer treatment
history between the Mind Body Study and Cognitive Rehabilitation Study samples indicated
that the Cognitive Rehabilitation Study sample had a higher proportion of participants with a
history of chemotherapy and radiation or chemotherapy only, whereas the Mind Body Study
sample had a higher proportion of participants with a history of radiation only or neither
chemotherapy nor radiation, reflecting the inclusion of women with stage 0 breast cancer in
the Mind Body Study.
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Exploratory Factor Analysis

Five factors with eigenvalues >1 were extracted with PCA using varimax rotation and
accounted for approximately 57% of extracted variance. PAOFI items 14, 15, (language-
related) and 24 (sensory/perceptual-related) had loadings <.05; a final PCA was conducted
excluding these items and the five final factors accounted for approximately 60% of
extracted variance. The final factor structure and item loadings are provided in Table 2. One
item (25) related to confusion loaded on two factors and was retained in the factor with the
higher loading (i.e., Factor 1). Factor structure was comparable to that of Chelune et al. [12].
One factor comprised mostly higher-level executive functioning cognition items (Factor 1;
HLC). Two factors of memory-related items were identified: one comprised items mostly
related to memory lapses possibly associated with attentional problems (Factor 2; Memory-
Absent-Mindedness), and the other comprised items related to forgetting (Factor 3;
Memory-Forgetfulness). We note that PAOFI standard scoring methods would combine the
two memory factors into one Memory score, however we chose to keep the two memory
related factors found in our analysis separate given the different aspects of cognitive
difficulties they appeared to measure. We identified one factor of language and
communication-related items, specifically expressive language abilities (Factor 4; Language
Production). Finally, one factor of items related to motor behavior and perceptual abilities
(Factor 5; Motor Perceptual) was found.

Our final structure departed from previously reported factor analyses in a few ways. First,
three language items related to receptive language (items 11, 12, and 13) and one memory
item related to failure to complete a task (item 8) loaded onto the factor with most of the
HLC items; second, one HLC item related to distractibility (item 26) loaded onto one of the
Memory factors along with items related to losing track of time, poor follow through on
tasks, prospective memory difficulties, and misplacing things. (See Appendix 1 for
comparison of Chelune et al.’s original factor structure to the factor structure found in this
study.)

Construct Validity Analyses

We examined the correlations between the emergent factor scores and measures of memory,
fatigue, and quality of life; see Table 3. As the factor scores were skewed, Spearman’s rho
correlations were used. Overall, all five factors demonstrated good convergent validity, and
the strongest correlations were found between factors 1 (HLC), 2 (Memory-Absent-
Mindedness), and 3 (Memory — Forgetfulness) and the MFSI Mental Subscale, and Factor 1
(HLC) and the Squire Memory Questionnaire.

Reliability Analyses

Reliability analyses were conducted using Cronbach’s alpha within each of the three
samples; see Table 2. Factors 1 (HLC), 2 (Memory-Absent-Mindedness), and 3 (Memory-
Forgetfulness) achieved satisfactory or better reliability scores across the three samples if not
better [27]. Factors 4 (Language Production) and 5 (Motor/Sensory-Perceptual) had at least
acceptable reliability for all samples, with the exception of Factor 5 for the Control and
Mind Body Study samples, and Factor 4 for the Cognitive Rehabilitation Study sample.
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Group Comparisons & Additional Analyses

Factor scores were compared among the three samples controlling for age and education; see
Table 4. The control group demonstrated the lowest scores across factors (i.e., fewest
cognitive complaints), the Mind Body Study scores were mostly intermediate, and the
Cognitive Rehabilitation Study scores were the highest. The two exceptions were that scores
did not significantly differ between controls and the Mind Body Study sample on Factor 3
(Memory — Forgetfulness) or 5 (Motor/Sensory-Perceptual).

In subsequent analysis, we also examined potential cut-off scores in the control group to
indicate significant cognitive dysfunction. We selected the 851 %ile (i.e., 1SD above the
mean) of averaged factor scores in the control group, resulting in the following: HLC = 1.89;
Memory-Absentmindedness = 2.6; Memory-Forgetfulness = 3.0; Language Production =
2.5; Motor/Sensory-Perceptual = 2.0; and Total = 10.78. As seen in Table 4, mean scores for
both the Mind Body Study and the Cognitive Rehabilitation Study all fall above these
cutoffs, with the exception of Language Production in the Mind Body Study.

We were also interested in examining the effects of education and cancer treatment on these
new factor scores. Within each sample we compared factor scores between those who
achieved a college degree or higher versus those who achieve less formal education. Within
each sample, no differences were found between education groups on factor scores (p’s >.
05) with one exception: in the control group, those with at least a college degree had higher
(i.e., worse) scores on the Memory-Forgetfulness factor (mean = 2.29, SD = .69) versus
those who did not (mean = 1.88, SD =.73; F(1,61) = 5.47, p=.02). We also examined
employment status and found that within the Mind Body Study those who were employed at
least part-time (n=122) had lower (i.e., better) scores on the factors Memory-
Absentmindedness (F(1,187)=14.36, p<.01), Memory-Forgetfulness (F(1,187)=7.57, p<.01),
as well as the Total score (F(1,187)=10.24, p<.01) compared to those who were not
employed at least part-time (n=67). There were no differences found on any scores within
the Cognitive Rehabilitation Study sample between those who were employed at least part-
time (n=49) and those who were not (n=20; p’s <.05).

Within the Mind Body Study and Cognitive Rehabilitation Study samples we also examined
if cognitive complaints were related to the type of cancer treatment received. Within the
Mind Body Study, again a cohort collected immediately following primary cancer treatment,
we found that those who underwent chemotherapy (with or without radiation; n=97)
reported significantly higher (i.e., worse) cognitive complaints on factor scores HLC
(F(1,187)=17.89, p<.01)

Memory-Absentmindedness (F(1,187)=21.46, p<.01), Memory-Forgetfulness
(F(1,187)=7.22, p<.01), Language Production (F(1,187)=19.60, p<.01), and Total
(F(1,187)=22.05, p<.01) but not Motor/Sensory Perceptual (p>.05) compared to those who
did not undergo chemotherapy (n=92). There were no differences on any factor score or the
Total between those who underwent radiation (with or without chemotherapy; n=141) and
those who did not (n=48; p’s>.05). Within the Cognitive Rehabilitation Study sample, there
were no differences found on any factor score or the Total score between those who
underwent chemotherapy (with or without radiation; n=65) and those who did not (h=13;
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p’s>.05). There were similarly no differences between those who received radiation (with or
without chemotherapy; n=54) versus those who did not (n=20) on any factor score or the
Total score (p’s>.05).

Discussion

The primary goal of this study was to examine the PAOFI as a measure of cognitive
complaints in breast cancer survivors after completion of primary cancer treatments. We
conducted an exploratory analysis to determine if the factor structure was comparable to the
original structure in a non-cancer population [12], and used a scoring system that took
advantage of the full severity rating of each item, rather than applying cutoff scores to
indicate clinical significance based on the original Chelune et al. analyses. We found similar
factors to Chelune and colleagues on the whole, but there were a few important differences.
First, three items traditionally included in the Language and Communication score loaded
onto the HLC score; these three items seem to tap receptive language abilities and
“understanding” verbal or visual information (see Appendix 1). Since executive functioning
difficulties are one of the more common areas susceptible to changes following cancer
treatment, these items may be capturing difficulties associated with higher level processing
of information and working memory versus problems with the immediate reception of
language (i.e., an aphasia). Additionally, an item traditionally included in the Memaory score
(item 8) loaded on the HLC score; this item captured difficulty completing tasks and
suggests it may be capturing aspects of attentional capacity. Another item traditionally
included in the HLC score querying distractibility (item 26) loaded onto one of the memory
factors with items assessing memory lapses related to absent-mindedness and attention. This
finding may highlight the role of attentional difficulties in perceived memory problems in
this population.

One other study has examined the psychometric properties of the PAOFI in breast cancer
patients. Bell and colleagues [17] looked at the factor structure of the PAOFI in women with
early-stage breast cancer, after surgery and before any adjuvant treatments (e.g.,
chemotherapy). The results of their exploratory factor analysis were also largely consistent
with those reported by Chelune and colleagues [12]. Similar to their results [17], we also
found that the HLC factor accounted for most of the explained variance, suggesting similar
types of complaints in both populations, however there are important differences in the
composition of the HLC factor. The Bell et al. PAOFI item numbers were not identical to the
Chelune et al. numbering (used in this study), so direct comparison of individual item
content is not possible. However, they did provide the original domain for each item from
which we are able to broadly draw comparisons. In our sample, three Language items and
one Memory item loaded onto the HLC factor, whereas no other domain items loaded on the
HLC factor in Bell et al.’s results. One explanation for this discrepancy is that attention and
executive difficulties may be more pervasive, driving other observed cognitive difficulties in
the post-primary treatment population, which may not have yet developed in those yet to
undergo chemotherapy or radiation. Thus, since our scoring method is more tailored to this
population, it will likely be more sensitive to post-treatment cognitive complaints than that
of Chelune’s or Bell’s analyses.
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This study supports the use of the PAOFI as a valid, reliable tool for assessment of cognitive
complaints in breast cancer survivors. Reliability was generally adequate or better for the
Mind Body Study, control, and Cognitive Rehabilitation Study samples. Good convergent
validity was demonstrated in the Mind Body Study sample, and the new factor scores
correlated with a self-assessment of memory decline, fatigue, and mental health-related
quality of life, consistent with our predictions. The HLC factor demonstrated the strongest
relationships with each validating instrument, supporting its strength as a sensitive measure.
As predicted, the new PAOFI factors scores were significantly different between controls,
Mind Body Study, and Cognitive Rehabilitation Study samples, supporting the precision of
this new structure to gauge the severity of cognitive complaints. Further, the Cognitive
Rehabilitation Study sample was composed of breast cancer survivors with persistent
cognitive complaints 18 months to 5 years post treatment, thus our results indicate that this
scoring method is sensitive to the severity of persistent cognitive complaints in this
population.

We also examined relevant factors to cognitive complaints and found largely no effect of
education on the new factors, supporting its use in an educationally diverse population.
There was an effect of employment status on the two memory-related factors scores in the
Mind Body Study sample, but not on any other scores and there was no such effect seen in
the Cognitive Rehabilitation Study sample. It’s possible that worse memory was affecting
ability to work or return to work for some as those with higher complaints tended to not have
full or part-time employment in this sample of recently treated patients, but that cannot be
confirmed.

When we examined treatment effects of the new factor scores, we found that those who
underwent chemotherapy had much higher levels of complaints compared to those who did
not in the Mind Body Study sample whereas there were no treatment effects found in the
Cognitive Rehabilitation study sample. This finding likely reflects complaints captured
during the period of recovery from the effects of chemotherapy in the Mind Body Study
since subjects were within 3 months of treatment. In the Cognitive Rehabilitation Study
most of the sample had a history of chemotherapy, so it’s likely we are underpowered to
observe any effects if they exist.

The relationships observed between the new factor scores and validity measures highlight
that cognitive complaints are multifaceted: among the strongest relationships observed were
those between the HLC factor score and a specific memory complaint measure, the Squire
Memory Questionnaire, followed by mental scores on the MFSI-SF. The mental score items
on the MFSI-SF directly assess similar content to the PAOFI HLC (e.g., “I have trouble
remembering things”, “I am confused”, “I have trouble paying attention), so it is not
surprising that there is a strong correlation between the two scales.

The utility of self-assessed cognitive functioning has long been debated in various clinical
populations. In theory, cognitive complaints indicate neuropsychological decline but efforts
to establish this relationship in cancer survivors have produced ambiguous results [4]. It has
long been maintained that subjective cognitive assessment is not a substitute for objective
performance [28], but a distinct construct on its own with useful applications. The lens
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through which patients self-reflect to assess their own abilities is inextricably colored by
self-beliefs [29]. Thus, patients’ self-assessment of cognitive functioning represents
judgment of cognitive decline in the context of their psychological state. Mood is a known
relevant factor in cognitive complaints; self-report assessments of mood and cognitive
decline likely share capturing loss of self-esteem, grief over loss of functioning, and worry
about recovery to baseline functioning.

The value of cognitive complaints has been widely recognized in other clinical populations.
For example, cognitive complaints in absence of impairment predict progression to
Alzheimer’s disease dementia [30]; complaints in non-demented older adults are associated
with Alzheimer’s disease-related patterns of brain activity on neuroimaging [31]; and
complaints are in fact a diagnostic requirement for the prodromal stage of Alzheimer’s
disease dementia, Mild Cognitive Impairment [32,33]. We propose that efforts to examine
cognitive decline in cancer survivors similarly treat cognitive complaints as a distinct
symptom that offers valuable and clinically meaningful insight into the patient’s experience
of cognitive decline.

The sensitivity of neuropsychological performance to reveal functional abilities has been
described as only “moderate” [34], whereas cognitive complaints may be more sensitive to
functional problems. Cognitive complaints offer a unique insight into which aspects of
cognitive decline are most noticeable or are having the greatest impact, even if objective
performances are technically within a “normal” range. Such discrepancies can expose the
most important cognitive targets to prioritize for rehabilitative strategies by efficiently
identifying the abilities needed for daily functioning that survivors find lacking. Cognitive
complaints can also identify those who may have cognitive vulnerability under stress [28],
which is difficult to detect in a laboratory setting. Since complaints are inextricably tied to
mood and psychological processes, they can signal coincident mood symptoms. Effective
intervention approaches may include cognitive rehabilitation [19], and Cognitive Behavioral
Therapy [35] such as addressing harmful or negative thought patterns, and cognitive
complaints may be the best measures to assess intervention efficacy.

Among limitations of this study, the Mind Body Study and Cognitive Rehabilitation Study
groups in general were middle-aged, highly educated, and were predominantly white,
limiting generalizability of results. An argument can be made that cognitive complaint
domains may be correlated and an oblique rotation would be more appropriate in factor
analysis. We did examine the factor structure using an oblique rotation, but the results were
difficult to interpret in contrast to the straightforward and readily interpretable results using
the varimax rotation, suggesting the latter is a more appropriate choice. In addition, applying
a varimax rotation is consistent with previous reports [17,12].

In this study, we established a more refined scoring method for the PAOFI that captures
complaints in cognitive constructs specific to breast cancer survivors. Overall, our findings
support the use of this scoring method for the PAOFI in breast cancer survivors as a valid
and reliable tool for assessing cognitive complaints. Cognitive complaints likely comprise
detection of true cognitive changes and also physical, psychological and emotional factors,
all of which are critical to address. This new scoring method may better correlate with
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neuropsychological functioning, which future studies should explore. Future research that
further reveals the multifactorial nature of cognitive complaints will help expose targets for
cognitive and psychological intervention strategies. Cognitive complaints in breast cancer
survivors are a unique, meaningful symptom that alerts clinicians to threats to poor
functioning, and future directions include establishing the predictive value of cognitive
complaints on functional decline, such as productivity at work, social engagement, and self-
care.
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Appendix 1: Patient’s Assessment of Own Functioning Inventory Item

Factors Grouped by Original Chelune et al. Scoring [12]

Items and Original Factor/Subscore

New Factor

MEMORY

1. How often do you forget something that has been told to you within the last day or
two?

Memory - Forgetfulness

2. How often do you forget events which have occurred in the last day or two?

Memory - Forgetfulness

3. How often do you forget people whom you met in the last day or two?

Memory - Forgetfulness

4. How often do you forget things that you knew a year or more ago?

Memory - Forgetfulness

5. How often do you forget people whom you knew or met a year or more ago?

Memory - Forgetfulness

6. How often do you lose track of time, or do things either earlier or later than they
are usually done or are supposed to be done?

Memory — Absent-Mindedness

7. How often do you fail to finish something you start because you forgot that you
were doing it? (Include such things as forgetting to put out cigarettes, turn off stove,
etc.)

Memory — Absent-Mindedness

8. How often do you fail to complete a task that you start because you have forgotten
how to do one or more aspects of it?

HLC

9. How often do you lose things or have trouble remembering where they are?

Memory — Absent-Mindedness

10. How often do you forget things that you are supposed to do or have agreed to do
(such as putting gas in the car, paying bills, taking care of errands, etc.)?

Memory — Absent-Mindedness

LANGUAGE

11. How often do you have difficulties understanding what is said to you? HLC

12. How often do you have difficulties recognizing or identifying printed words? HLC

13. How often do you have difficulty understanding reading material which at one HLC
time you could have understood?

élr?i'n!;sl?t easier to have people show you things than it is to have them tell you about Excluded
15. When you speak, are your words indistinct or improperly pronounced? Excluded

16. How often do you have difficulty thinking of the names of things?

Language — Production

Support Care Cancer. Author manuscript; available in PMC 2017 December 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Van Dyk et al.

Page 14

Items and Original Factor/Subscore

New Factor

17. How often do you have difficulty thinking of the words (other than names) for
what you want to say?

Language — Production

18. When you write things, how often do you have difficulty forming the letters
correctly?

Language — Production

19. Do you have more difficulty spelling, or make more errors in spelling, than you
used to?

Language — Production

MOTOR/SENSORY-PERCEPTUAL

20. How often do you have difficulty performing tasks with your right hand
(including such things as writing, dressing, carrying, lifting, sports, cooking, etc.)?

Motor/Sensory-Perceptual

21. How often do you have difficulty performing tasks with your left hand?

Motor/Sensory-Perceptual

22. How often do you have difficulty feeling things with your right hand?

Motor/Sensory-Perceptual

23. How often do you have difficulty feeling things with your left hand?

Motor/Sensory-Perceptual

24. Lately, do you have more difficulty than you used to in seeing all of what you are

looking at, or all of what is in front of you (in other words, are some areas of your Excluded
vision less clear or less distinct than others)?

HIGHER LEVEL COGNITIVE FUNCTIONS

25. How often do your thoughts seem confused or illogical? HLC

26. How often do you become distracted from what you are doing or saying by
insignificant things which at one time you would have been able to ignore?

Memory — Absent-Mindedness

27. How often do you become confused about (or make a mistake about) where you

concerning how to do things?

are? HLC
28. How often do you have difficulty finding your way about? HLC
29. Do you have more difficulty now than you used to in calculating or working with HLC
numbers (including managing finances, paying bills, etc.)?

30. Do you have more difficulty now than you used to in planning or organizing HLC
activities (i.e., deciding what to do and how it should be done)?

31. Do you have more difficulty now than you used to in solving problems that come

up around the house, at your job, etc.? (In other words, when something new has to HLC
be accomplished, or some new difficulty comes up, do you have more trouble

figuring out what should be done and how to do it)?

32. Do you have more difficulty now than you used to in following directions to get HLC
somewhere?

33. Do you have more difficulty now than you used to in following instructions HLC

HLC = Higher Level Cognitive Functions

Likert Scale for each item (scale numbers used in this study):
6 almost always
5 very often
4 fairly often
3once in a while
2 very infrequently

1 almost never

New Factor Scoring
Average responses across factor items to obtain the factor score (range 1-6):

Memory - Forgetfulness: Items 1, 2, 3, 4,5

Memory - Absent-Mindedness: Items 6, 7, 9, 10, 26
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HLC: Items 8, 11, 12, 13, 25, 27, 28, 29, 30, 31, 32, 33
Language Production: Items 16, 17, 18, 19

Motor/Sensory-Perceptual: Items 20, 21, 22, 23
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Characteristics of Samples

Table 1

Healthy Controls (n =

Mind Body Study Sample

Page 16

Cognitive Rehabilitation

63) (n=189) Study Sample (n =72)
Age, years mean (SD) 51.96 (9.35) 51.84 (8.32) 53.70 (7.93)
Race, % white (n) 79% (50) 80% (151) 87% (63)
Education ™, % (n)
H.S. 8% (5) 0% (0) 1% (1)
Some College 29% (18) 19% (35) 25% (18)
College Degree or more 63% (40) 81% (154) 74% (53)
Received Chemotherapy and Radiation *, % (n) - 41% (77) 58% (45)
Received Chemotherapy Only *, % (n) - 10% (20) 25% (28)
Received Radiation Only ¥, % (n) - 34% (64) 11% (9)
Neither Chemotherapy nor Radiation ¥, % (n) 15% (28) 5% (4)

H.S. = High School;

*
p<.05, group differences
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Table 3

Spearman’s rho Correlations with PAOFI Factors and Health Questionnaires in the Mind Body Study sample

Squire
Memory
Questionnaire SF-36 MCS score  MFSI-SF Mental Subscore  MFSI-SF General Subscore
Total Score

Factor 1 (HLC) —65 ** —47 A n ok 47 ot

Factor 2 (Memory — Absent- Y a7 667" 2

Mindedness)

Factor 3 (Memory - Forgetfulness) —a3** —30** i 3%

Factor 4 (Language Production) —50%* —36™* 5% 33%*

Factor 5 (Motor/Sensory-Perceptual) 207" —15%* 1%t o7**

Total Score —g2* _ag** 767 e
*

p<.05,
Ak

p<.01

HLC = Higher Level Cognition; SF-36 MOS = Medical Outcomes Study, Short Form; Second Edition; MFSI-SF = Multidimensional Fatigue
Symptom Inventory — Short Form
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