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Abstract
Objective—Cognitive problems are commonly reported by hematopoietic stem cell transplant
(HSCT) survivors, and are associated with poorer physical and mental well-being. It was
hypothesized that adverse effects of subjective cognitive impairment occur because cognitive
difficulties reduce survivors’ confidence that they can manage HSCT-related symptoms—that is,
self-efficacy for symptom management.

Methods—HSCT survivors (n = 245) 9-months to 3-years post-HSCT completed measures of
subjective cognitive functioning, self-efficacy for symptom management, and clinically important
outcomes: depressed mood, anxiety, and quality of life. Mediation analyses using bootstrapping
were conducted to investigate whether effects of subjective cognitive impairment on these
outcomes were mediated by self-efficacy for cognitive (SE-Cognitive), emotional (SE-Emotional),
social (SE-Social), and physical (SE-Physical) symptom management.

Results—Self-efficacy mediated relations between subjective cognitive impairment and
depressed mood (total indirect effect = −.0064 and 95% confidence interval [CI] −.0097 to −.
0036), anxiety (total indirect effect = −.0045, CI −.0072 to −.0021), and quality of life (total
indirect effect = .0952, CI .0901 to .2642). SE-Emotional was a unique mediator when the
outcome was depressed mood and anxiety. SE-Social, SE-Physical and SE-Emotional were
specific mediators when outcome was quality of life.

Conclusions—Findings support the conclusion that subjective cognitive impairment reduces
HSCT survivors’ confidence in their ability to manage common post-HSCT symptoms, with
implications for physical and mental well-being. Interventions that help enhance survivors’ self-
efficacy are likely to benefit HSCT survivors who report subjective cognitive impairment.
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Hematopoietic stem cell transplant (HSCT; also commonly known as bone marrow
transplant) is an aggressive treatment for hematological malignancies that causes numerous
physical and psychological difficulties, including significant distress and poor quality of life
[1, 2]. Although previously a treatment of last resort, HSCTs are now indicated early in the
course of many diseases. This shift in treatment strategy has resulted in improved survival
rates [3, 4], but has also led to a greater focus on lingering side effects found among
survivors.

Researchers have recently begun to examine the potential neurotoxic effects of HSCT as
well as the deleterious neurological impact of the cancers it treats. There are two ways in
which such cognitive impairments have been measured: neuropsychological assessment
(objective) and self-report measures of cognitive functioning (subjective). HSCT patients
have impaired cognitive function using both forms of measurement [5–7]. However, in
general, objective neuropsychological test results are not correlated with subjective
cognitive functioning [7, 8]. Thus, patients may demonstrate deficits on neuropsychological
tests but perceive little impairment in daily functioning, or they may demonstrate relatively
normal neuropsychological test results despite perceiving considerable daily impairment.
Despite the fact that subjective cognitive functioning is often not correlated with objective
neuropsychological impairment, it is associated with poorer psychological adjustment and
quality of life. For instance, Booth-Jones and colleagues [7] investigated HSCT patients who
were 6-months post-discharge and found that poorer subjective cognitive functioning was
associated with greater depressive symptomatology as well as poorer physical and mental
quality of life. Similar associations have also been found in women receiving adjuvant
therapy for breast cancer for whom self-reports of memory and concentration difficulties
were associated with psychological distress and poorer quality of life [9].

Mechanisms through which subjective cognitive impairment affects distress and quality of
life are not currently well-defined, but they are worth clarifying because they may be good
targets for psychosocial interventions. One possible mechanism is suggested by Bandura’s
social cognitive theory and its emphasis on self-efficacy, or “belief in one’s capabilities to
organize and execute the courses of action required to manage prospective situations” [10].
HSCT survivors’ self-efficacy for managing symptoms is particularly likely to have
implications for their well-being because of their high physical and psychosocial symptom
burden after treatment [1]. Indeed, low self-efficacy has been associated with elevated
psychological distress and poorer quality of life in other cancer patients [e.g., 11–13]. Thus,
experiencing difficulties such as memory problems and poor concentration may cause
survivors to doubt their ability to manage symptoms, which in turn may adversely affect
their psychological adjustment and quality of life. Evidence from other patient populations
supports the plausibility of such a mechanism. For example, in chronic pain patients, self-
efficacy has been shown to mediate the relationship between self-reported pain intensity and
outcomes such as disability and depression [14]. Self-efficacy for managing cognitive
symptoms has also been found to mediate the relationship between community integration
and global life satisfaction in patients with traumatic brain injury [15]. If self-efficacy were
similarly conceptualized as a mediator among HSCT survivors suffering from subjective
cognitive impairment, it might explain the link between subjective cognitive impairment and
distress and poor quality of life.

Thus, the purpose of the present study was to examine whether self-efficacy for symptom
management mediates relations between subjective cognitive functioning and the following
outcomes: psychological adjustment (i.e., depressed mood and anxiety), and health-related
quality of life. We hypothesized that among HSCT survivors, poorer subjective cognitive
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functioning would be associated with lower levels of self-efficacy for symptom
management, which would in turn be associated with poorer adjustment and quality of life.

Method
Participants and Procedures

Data for this study come from a randomized controlled trial of a psychosocial intervention
for HSCT survivors with at least moderate distress. All study procedures were approved by
the institutional review boards at both study sites. Participants were recruited in two ways.
The first was through direct recruitment from two medical centers in the Northeastern
United States (one urban and one suburban). Potentially eligible participants were identified
by clinical database staff and mailed introductory materials describing the study, followed
by a recruitment phone call from a trained staff member. The second way participants
entered the study was through community recruitment. Specifically, participants were
informed about the study through advertisements in newsletters and on the internet, through
mailings coordinated with advocacy organizations, and in newspapers. Interested individuals
then contacted the study team for more information.

A screening interview was conducted to establish that participants met the following
eligibility requirements: history of HSCT 9 months to 3 years prior to assessment; ≥ age 18
(and at least 16 at time of HSCT); English speaking; had telephone service; alive with their
disease or free of disease after successful HSCT; and had at least moderate psychological
distress or other survivorship difficulties in one or more of the following domains: cancer-
specific distress (Impact of Events Scale) [16]; generalized distress (Brief Symptom
Inventory – Global Severity Index) [17]; depressed mood (BSI Depression subscale) [17];
anxiety (BSI Anxiety subscale) [17]; health-related quality of life (Functional Assessment of
Cancer Therapy–Bone Marrow Transplant full scale or one or more subscales) [18]; and
sense of purpose in life (Life Engagement Test) [19].1 Eligible participants completed an
initial assessment that included a mailed questionnaire and telephone interview. Data for the
present report were obtained during this initial assessment, prior to administration of the
psychosocial intervention being tested.

Participant characteristics appear in Table 1. The sample consisted of 245 men (42%) and
women (58%) who had undergone HSCT. Their average age was 54.20 years (SD = 12.12
years). Most were White (85.31%) and married (76.73%). Two-thirds had completed a
college education. The median annual household income was between $80,000 and $95,000,
with a range of less than $20,000 to over $110,000. Diagnosis had occurred on average 4
years, 2 months prior to HSCT (SD = 3 years, 8 months), and the transplant had occurred on
average 1 year, 8 months prior to the assessment (SD = 8 months). Type of transplant was
evenly split between allogeneic (using stem cells from a donor, including umbilical cord
blood; n = 123) and autologous (using stem cells from the patients’ own cells; n = 122)
transplants. The majority of HSCTs were performed for malignances such as leukemia,
lymphoma, or myeloma (95.51%).When refusers (n = 70) were compared with participants
on sociodemographic and medical variables for which data were available, some differences
were noted. Chi-square analyses indicated that refusers were more likely to be female (χ2[1,
n = 314] = 13.09, p < .001) and non-White (χ2[1, n = 302] = 7.32, p < .001). The refuser
group was also more likely to consist of autologous transplant survivors than the participant
group (χ2[1, n = 307] = 5.30, p < .05). In addition, t-test analyses indicated that refusers (M
= 58.03, SD = 13.28) were significantly older, on average, than participants (M = 54.20, SD
= 12.12; t[304] = 2.17, p < .05).

1Exact cut-offs are available from the authors.
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Measures
Subjective cognitive functioning was measured using a brief version of the Functional
Assessment of Cancer Therapy–Cognitive Scale (FACT-Cog) [20], a self-report measure of
cognitive functioning in cancer patients. We used 28 items from the 50-item scale, choosing
items that had been endorsed most frequently in our earlier research with HSCT survivors or
that corresponded with complaints we have observed in this population, including “My
thinking has been slow,” “I have had trouble remembering whether I did things I was
supposed to do, like taking a medicine or buying something I needed,” and “These problems
have interfered with my ability to work.” Participants rate on a five-point Likert scale (0 =
never to 4 = several times a day) the frequency with which each cognitive symptom
occurred in the past 7 days. Negatively worded items are reverse scored and then all scores
are summed so that higher scores reflect fewer cognitive problems and better quality of life.
This 28-item scale demonstrated excellent internal consistency in our sample (Cronbach α
= .98).

Self-efficacy for symptom management was assessed with a measure originally developed
for use with people with chronic medical disability [21] and adapted for use with people
suffering from cognitive impairment due to traumatic brain injury (TBI; the TBI Self-
Efficacy Questionnaire) [15] . This adapted scale retains the factor structure of the original
instrument and has good internal reliability (Cronbach α = .93) [15]. For each of 13 items,
respondents rate how confident they are that they can manage tasks, including, “How
confident are you that you can get help with your daily tasks (like house cleaning, yard
work, shopping) from resources other than family or friends, if needed?” and “How
confident are you that you can compensate for any cognitive difficulties caused by your
illness so that they don’t interfere with the things that you want to do?” Responses are made
on a ten-point scale (1=not at all confident to 10=totally confident), and are typically
summed to create a total score (total self-efficacy). Cicerone and Azulay [15] recommended
that the assessment of self-efficacy be linked to specific domains of functioning to increase
sensitivity and predictive utility. Bandura [22] also noted that domain-specific measures
predicted changes in functioning better than general measures. Therefore, we used the
subscales created by Cicerone and Azulay [15]: 4 items assessed perceived ability to obtain
assistance (Self-Efficacy - Social), 4 items assessed self-management of cognitive symptoms
(Self-Efficacy - Cognitive), 4 items assessed self-management of emotional symptoms (Self-
Efficacy - Emotional), and a single item assessed self-management of physical symptoms
(Self-Efficacy - Physical). In the current study, the total scale demonstrated excellent
internal consistency (Cronbach α = .91), as did the Self-Efficacy – Emotional subscale
(Cronbach α = .90) and the Self-Efficacy – Cognitive subscale (Cronbach α = .95). Internal
consistency was acceptable for the Self-Efficacy – Social subscale (Cronbach α = .78).

Depressed mood and anxiety were measured using subscales of the Brief Symptom
Inventory (BSI) [17]. The BSI is a 53-item measure of psychological distress and symptoms
that is appropriate for use with medical patients. It is a brief version of the 90-item Symptom
Checklist-90-Revised [17]. The depression and anxiety subscales assess symptomatology
(e.g. “feeling no interest in things” and “suddenly scared for no reason”) over the past month
on a scale ranging from 1= not at all to 4=extremely. Internal consistency in the current
study was good (Cronbach α = .84 for both subscales).

Quality of life was assessed with the Functional Assessment of Cancer Therapy – Bone
Marrow Transplant version 4 scale (FACT-BMT) [18, 23] . This scale is a commonly used
and well-validated measure of the functional status of cancer patients who have undergone
HSCT. It measures four primary quality of life domains using the 27 items of the FACT-G:
physical well-being (e.g. “I am bothered by side effects of treatment”), social/family well-
being (e.g. “I get emotional support from my family”), emotional well-being (e.g. “I worry
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that my condition will get worse”) and functional well-being (e.g. “I am able to work
[include work at home”. It also measures specific HSCT-related concerns using the FACT-
BMT which consists of 10 items (e.g. “The effects of treatment are worse than I had
imagined”) [24]. A total quality of life score was used in the present study by summing all
subscale and FACT-BMT scores. In the present study, internal reliability was good
(Cronbach α = .89).

Medical information was gathered from medical chart review and self-report, and included
the number of days since transplant, the number of days since diagnosis, and type of
transplant (allogeneic or autologous).

Sociodemographic information was self-reported and included age, gender, race (White or
other), marital status (married or other), and years of education.

Statistical Analyses
Bivariate correlations (or point biserial correlations for dichotomous variables) were used to
determine the sociodemographic and medical covariates that were significantly related to
each outcome variable (i.e., depressed mood, anxiety, and quality of life). All mediation
analyses were conducted while adjusting for sociodemographic and medical variables that
were significantly correlated with the outcome being predicted. We predicted that self-
efficacy for symptom management would mediate relations between subjective cognitive
functioning and the three outcome variables. To test mediation effects, we conducted
mediation analyses using bootstrapping. Bootstrapping is a statistical method that involves
repeatedly sampling from the data set, which allows repeated estimates of the indirect effect
(i.e., the effect of subjective cognitive functioning on the outcome variable through the
mediators). Using this method, we were able to generate 5,000 bootstrapped samples. Point
estimates and 95% bias corrected and accelerated confidence intervals for indirect and total
effects were generated. A point estimate is a single value used to estimate a population
parameter. Advantages to using this statistical approach to testing mediation effects
compared to Baron and Kenny’s approach include: i) bootstrapping of the sampling
distribution does not rely on the assumption of normal sampling distributions of the indirect
effects; ii) type II error is reduced because it requires fewer inferential tests; and iii) multiple
mediators can be tested at the same time [25]. Whereas inferential testing bases significant
findings typically on p values of less than .05, bootstrapping bases significant findings upon
confidence intervals that do not contain zero.

Results
Bivariate correlations and descriptive data for study variables are shown in Table 2. Figure 1
illustrates the multiple mediation design tested in the present study and is based on
analogous figures presented by Preacher and Hayes [26]. Note that paths a1–4 represent the
effects of subjective cognitive functioning on the proposed self-efficacy mediators, and
paths b1–4 represent the effects of the mediators on the outcome variable. The total effect of
subjective cognitive functioning on outcome is represented by path c, and path c’ is the
direct effect of subjective cognitive functioning on outcome controlling for the self-efficacy
mediators. The indirect effects are exerted on an outcome through the proposed mediators.
The direct paths from subjective cognitive functioning to the mediators and from the
mediators to the outcome variables are presented in Table 3and the results of the
bootstrapped tests of simultaneous multiple indirect effects are presented in Table 4.
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Mediation Analyses Predicting Depressed Mood
After controlling for age, marital status, income level, and days since transplant, results
indicated that, taken as a set, social, physical, cognitive and emotional self-efficacy
mediated the effect of subjective cognitive functioning on depressed mood. The total and
direct effects of subjective cognitive functioning on depressed mood were −.0102, p < .
0001, and −.0038, p < .01 respectively. The difference between the total and direct effects
was the total indirect effect through the four mediators, with a point estimate of −.0064 and
a 95% bias corrected and accelerated bootstrap confidence interval (BCa CI) of −.0097 to −.
0036. When the total indirect effect was examined, the directions of the a and b paths were
consistent with the interpretation that reporting better subjective cognitive functioning was
associated with greater self-efficacy for symptom management (for each of the four self-
efficacy domains), which in turn was associated with less depressed mood. When specific
indirect effects were examined, only Self-Efficacy – Emotional remained significant after
controlling for all other potential mediators (i.e., its 95% BCa CI did not include zero). As
shown in Table 4, its point estimate was −.0066 and BCa CI was −.0093 to −.0039.
Additionally, participants who were married reported less depressed mood than those who
were unmarried, single, widowed or divorced (p < .05).

Mediation Analyses Predicting Anxiety
After controlling for days since transplant and type of transplant (allogeneic vs. autologous),
results indicated that, taken as a set, social, physical, cognitive, and emotional self-efficacy
mediated the effect of subjective cognitive functioning on anxiety. The total and direct
effects of subjective cognitive functioning on anxiety were −.0132, p <.0001, and −.0088, p
< .0001 respectively. The total indirect effect through the four mediators had a point
estimate of −.0045 and a 95% BCa CI of −.0072 to −.0021. When the total indirect effect
was examined, the directions of the a and b paths indicated that better subjective cognitive
functioning was associated with greater self-efficacy for symptom management (for the four
domains), which in turn was associated with reduced anxiety. When specific indirect effects
were examined, again, only Self-Efficacy – Emotional was a unique mediator after
controlling for the other potential mediators (i.e., point estimate was −.0051, and BCa CI
was −.0079 to −.0029; see Table 4). Upon examination of the covariates, the number of days
since transplant was found to be negatively associated with anxiety (p < .01).

Mediation Analyses Predicting Health-Related Quality of Life
After controlling for age, days since transplant, and type of transplant, results indicated that,
taken as a set, social, physical, cognitive, and emotional self-efficacy mediated the effect of
subjective cognitive functioning on quality of life. The total and direct effects of subjective
cognitive functioning on quality of life were .3981, p <.0001, and .2226, p < .0001
respectively. The total indirect effect through the four mediators had a point estimate of .
1755 and a 95% BCa CI of .0901 to .2642. When the total indirect effect was examined, the
a and b paths indicated that better subjective cognitive functioning was associated with
greater self-efficacy for symptom management (for the four domains), which in turn was
associated with better quality of life. When specific indirect effects were examined, Self-
Efficacy – Social (point estimate of .0140, BCa CI of .0003 to .0398), Self-Efficacy –
Physical (point estimate of .0952, BCa CI of .0527 to .1516), and Self-Efficacy – Emotional
(point estimate of .1198, BCa CI of .0602 to .1815) were unique mediators of the relation
between subjective cognitive functioning and quality of life (see Table 4).

Discussion
There is convincing evidence that subjective cognitive impairment is associated with
adjustment and quality of life difficulties in HSCT survivors [5, 7]. Our results replicate
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these findings, and also suggest that these poor outcomes occur in part because of the
adverse effects of subjective cognitive impairment on self-efficacy. That is, experiencing
subjective cognitive impairment appears to reduce HSCT survivors’ confidence in their
ability to manage their symptoms effectively. We found that self-efficacy for emotional
symptom management was a unique mediator when depressed mood and anxiety were the
outcomes, and that self-efficacy for obtaining assistance, and for physical and emotional
symptom management were mediators when quality of life was the outcome. Surprisingly,
self-efficacy for management of cognitive symptoms was not a significant mediator of
associations between subjective cognitive functioning and any of the outcome variables,
even though it seemed a likely candidate to be related to subjective cognitive functioning.
These findings illustrate the multi-faceted nature of the relationship between subjective
cognitive functioning and survivors’ well-being. They also highlight the importance of
targeting specific domains of self-efficacy, particularly self-efficacy for emotional symptom
management, in treatment efforts. Additional findings from the present study indicated that
those who were married were less depressed than those who were not. This is consistent
with a large body of research indicating that married individuals tend to have higher levels
of subjective well-being and less depression than unmarried persons [27–29], including
married individuals with medical illnesses [30]. This association may be due to the higher
level of social support potentially available to married HSCT survivors [31]. Not
surprisingly, longer time since transplant was associated with less anxiety, consistent with
research indicating that psychological functioning tends to improve during the years
following transplantation [1].

Although it has been noted that subjective cognitive functioning is often not correlated with
objective measures of cognitive functioning in HSCT survivors [7, 32], our findings confirm
that survivors’ subjective cognitive functioning was associated with their mental and
physical well-being. It may be that more intensive and comprehensive objective testing
would detect subtle cognitive problems that contribute to survivors’ subjective experiences
or that objective assessments of cognitive functioning are not fully capturing the
impairments that patients experience in their daily lives. Clearly additional research in this
area is warranted. Moreover, the mechanism we have described through which subjective
cognitive impairment reduces adjustment and quality of life has the potential to inform both
clinical care and interventions for these individuals. Our findings suggest that focusing on
enhancing survivors’ self-efficacy, particularly for the management of emotional symptoms,
may reduce the negative impact of subjective cognitive impairment upon adjustment and
quality of life.

A potential intervention for bolstering self-efficacy for emotional symptom management in
HSCT survivors is the expressive-writing protocol that requires individuals to write about an
emotional topic for 20–30 minutes per day for 3–5 days spread over a relatively brief period
of time [33]. Findings show that such interventions can lead to improved outcomes for
people writing about a variety of life stressors including surviving cancer [34] and has been
shown to improve self-efficacy for managing emotional symptoms in a non-cancer
population [35]. Note that upon completion of the randomized controlled trial that is the
parent study for the current sub-study, we will be able to evaluate the efficacy of expressive-
writing interventions in HSCT survivors and will also be able to determine the potential
efficacy of the interventions in HSCT survivors with subjective cognitive impairment.

Cognitive-behavioral therapy may also be helpful in improving emotional self-efficacy in
HSCT survivors as it can include techniques that focus on improving emotional self-
regulation (of which self-efficacy is a key motivational component). Such techniques
include relaxation training, self-monitoring and alteration of maladaptive beliefs. Indeed,
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cognitive-behavioral therapy has already been shown to improve the management of distress
in HSCT survivors [36].

Cognitive rehabilitation approaches that include components that promote self-efficacy in
multiple domains may also be effective in helping HSCT survivors with subjective cognitive
impairment. For example, Ferguson and colleagues [37] investigated the potential benefits
of a brief treatment for breast cancer survivors reporting memory and attention problems
after chemotherapy. The intervention, called ‘Memory and Attention Adaptation Training’
(MAAT), involved the use of a participant workbook, monthly visits, and phone contacts.
The content of MAAT included education on memory and attention; self-awareness training;
self-regulation through the use of relaxation training, activity scheduling and pacing; and
cognitive compensatory strategies training. Self-reported cognitive functioning,
neuropsychological test performance (verbal memory and executive functioning domains),
and health-related quality of life all improved after treatment and were maintained for 6
months. It seems likely that an intervention such as MAAT which involves careful
monitoring of behavioral change through homework and feedback from the trained
professional would help to boost self-efficacy (e.g., by helping patients experience,
recognize, and benefit from mastery experiences, as well as helping them to recognize that
errors will occur as part of the learning process). It could also increase adherence to daily
life activities that had previously been challenging by providing patients with objective
information about their functioning.

Due to the similarity between self-efficacy for one’s perceived ability to obtain assistance
and the concept of perceived social support, potential treatment approaches may also be
derived from the extensive perceived social support literature in other populations dealing
with medical illness. For example, Barrera and colleagues [38] tested an online social
support intervention in 160 individuals with Type 2 diabetes that involved providing
participants with access to internet forums that facilitated social interactions with other
participants. Participants were encouraged to discuss concerns, successes, frustrations and
coping strategies with each other. Individuals in the support conditions reported significant
increases in their perceived social support as measured by the Diabetes Support Scale and a
general support scale. Hence, drawing from the perceived social support literature may be
important in designing an intervention that provides opportunities for survivors to feel
efficacious in accessing support that they need.

Finally, holistic approaches to cognitive rehabilitation that have been found to be efficacious
for those with brain injury [39, 40], may also be helpful for HSCT survivors reporting
cognitive impairment. Such approaches typically provide individual- and group-based
therapies in an integrated, therapeutic environment and are focused on remediating cognitive
impairments, functional skills, and interpersonal functions [41] among those with moderate
to severe traumatic brain injury [40]. Although HSCT survivors’ cognitive issues are
generally less severe than those in brain injury patients who are typically treated in holistic
programs, components of the holistic approach are likely to be useful for HSCT survivors
due to its emphasis on improving self-efficacy [39, 42].

Limitations
Although we found that self-efficacy for symptom management partially mediated relations
between subjective cognitive impairment and depressed mood, anxiety, and quality of life,
there were still significant direct relations between subjective cognitive impairment and
these outcomes, suggesting that the mechanism by which those relations occur is more
complex than has been examined here. Additional possible mediators include (a lack of)
perceived social support (e.g., due to a belief that cognitive issues are being disregarded by
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others or if cognitive difficulties strain potentially supportive relationships) and reduced
self-esteem associated with perceived decline in functioning.

There are also limitations due to the cross-sectional nature of the data. Although we
hypothesized that subjective cognitive impairment leads to reduced self-efficacy, which in
turn leads to poorer outcomes, future longitudinal work is required in order to determine true
temporal causality. However, the current data still provides an important foundation to
support future work in this area. Additional limitations arise from the significant
sociodemographic and medical treatment differences between those who refused or were
excluded from the study (e.g., due to relapse) and those who chose to participate and were
included in this study. The current sample was also mostly well-educated, white, and high
income individuals. This is, unfortunately, consistent with the lack of diversity found in
other studies investigating HSCT survivors and highlights the need to specifically capture a
more diverse population when undertaking survivorship studies in the future. Indeed, there
is evidence from research with other cancer populations that having lower socioeconomic
status may be associated with greater distress and worse quality of life [43]. In addition,
researchers have noted racial/ethnic differences in other cancer populations with respect to
health-related quality of life. For example, Penedo and colleagues [44] found that African
American and Hispanic men living with prostate cancer reported lower quality of life than
non-Hispanic white men living with prostate cancer. A study of breast cancer survivors also
found that African American women reported worse physical functioning and general health
compared with white survivors [45]. Hence, caution should be exercised when generalizing
these findings to other samples of HSCT survivors until findings are replicated in a more
diverse sample.

Conclusion
These results suggest that self-efficacy may be an important therapeutic target for clinical
interventions when patients report cognitive difficulties following HSCT. Interventions that
focus on bolstering specific domains of self-efficacy, particularly self-efficacy for the
management of emotional symptoms, may be useful in reducing the negative impact of
subjective cognitive impairment upon adjustment and quality of life.
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Figure 1.
Mediation design with self-efficacy domains as mediators. (A) Subjective cognitive
functioning affects the outcome variable. (B) Subjective cognitive functioning is
hypothesized to exert indirect effects on the outcome variable through the four self-efficacy
mediators.
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Table 1

Participant characteristics (n=245)

Characteristic n %

Gender (female) 142 58.0

Ethnicitya

   White/non-Hispanic 209 85.3

   Black/African American 11 4.5

   Spanish/Latino/Hispanic 8 3.3

   Asian/Pacific Islander 6 2.4

   Caribbean/West Indian 3 1.2

   Other 8 3.3

Marital statusb

   Married/marriage-like relationship 188 76.7

   Single/Never married 28 11.4

   Divorced/Separated 23 9.4

   Widowed 6 2.4

Educational levelc

   Less than high school 1 0.4

   High school 27 11.0

   Partial college/trade school 54 22.0

   College degree 85 34.7

   Graduate degree 76 31.0

   Missing 2 0.8

Annual household incomed

   Less than $20,000 22 9.0

   $20,000–$34,999 18 7.3

   $35,000–$49,999 24 9.8

   $50,000–$64,999 18 7.3

   $65,000–$79,999 27 11.0

   $80,000–$94,999 26 10.6

   $95,000–$110,000 20 8.2

   Over $110,000 74 30.2

   Missing 16 6.5

Transplant type

   Allogeneic 123 50.2

   Autologous 122 49.8

Transplant due to malignancy 234 95.5

a
Due to variable frequencies, for analyses ethnicity was recoded as 0=White/non-Hispanic, 1=non-White.

b
Due to variable frequencies, for analyses marital status was recoded as 0=married/marriage-like relationship, 1=single/never married, divorced/

separated, or widowed.

c
Due to variable frequencies, for analyses educational level was recoded as 0=less than college degree, 1=college degree or higher
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d
Due to variable frequencies, for analyses income level was recoded as 0= < $50,000, 1 ≥ $50,000
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Table 4

Mediation of the indirect effects of subjective cognitive functioning on outcome variables through the self-
efficacy domains

BCa 95% CI

Mediator
Point
estimate Lower Upper

Outcome variable is depressed mood

Self-efficacy total indirect effect −0.0064* −0.0097 −0.0036

   Social self-efficacy −0.0001 −0.0006   0.0003

   Physical self-efficacy −0.0005 −0.0020   0.0005

   Cognitive self-efficacy   0.0008 −0.0019   0.0032

   Emotional self-efficacy −0.0066* −0.0093 −0.0039

Outcome variable is anxiety

Self-efficacy total indirect effect −0.0045* −0.0072 −0.0021

   Social self-efficacy   0.0004   0.0000   0.0012

   Physical self-efficacy −0.0008 −0.0022   0.0002

   Cognitive self-efficacy   0.0011 −0.0009   0.0034

   Emotional self-efficacy −0.0051* −0.0079 −0.0029

Outcome variable is quality of life

Self-efficacy total indirect effect   0.1755*   0.0901   0.2642

   Social self-efficacy   0.0140*   0.0003   0.0398

   Physical self-efficacy   0.0952*   0.0527   0.1516

   Cognitive self-efficacy −0.0536 −0.1220   0.0128

   Emotional self-efficacy   0.1198*   0.0602   0.1815

Note. BCa = bias corrected and accelerated confidence intervals.

*
Confidence intervals that do not contain zero are deemed to be significant.
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