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Abstract

Obijective: Beliefs about illness have been shown to shape health practices and coping efforts.
The present study investigated illness perceptions among patients undergoing hematopoietic stem
cell transplant (HSCT). We also examined the extent to which perceptions predicted health
practices and mental health following transplant.

Methods: Participants (A=332) completed measures of illness perceptions (beliefs about cancer
consequences and course, personal and treatment control over cancer, and understanding of one’s
cancer) prior to HSCT. Health practices (diet, physical activity, alcohol use) and mental health
(depression, anxiety, psychological well-being) were assessed pre-transplant and at 1, 3, 6, and 12
months post-transplant.

Results: On average, HSCT recipients felt they understood their cancer, viewed their cancer to
be a chronic condition with severe consequences, and believed they had moderate personal control
over their cancer but that medical treatment provided more control. Perceptions varied by
transplant type. Mixed-effects linear regression models revealed that HSCT recipients who
perceived the consequences of their cancer to be more serious experienced more depression and
anxiety, less well-being, and ate a healthier diet, but were less physically active during the year
following transplant. Those with greater personal and treatment control ate a healthier diet and
reported greater well-being. Patients with a better understanding of their cancer also ate a healthier
diet and reported less depression, less anxiety, and greater well-being.
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Conclusions: Perceptions of cancer shape HSCT recipients’ health practices and psychological
well-being during the critical first year of recovery after transplant.
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Background

Leventhal’s self-regulation theory proposes that cognitive representations of illness
influence behavioral responses and guide coping efforts. 1, Cognitive representations include
beliefs about cause, severity of consequences, course (e.g, acute, chronic, recurrent), and
ability to exert control over one’s illness. Indeed, illness perceptions have been shown to
shape health practices and psychological adjustment for individuals with a variety of
ilinesses.2=> A recent meta-analysis of 254 studies found support for the effect of illness
perceptions on important outcomes, including distress, well-being, physical, role, and social
functioning, and even disease states.® In particular, greater perceived control was
consistently related to functional and disease-related outcomes.

IlIness perceptions have been well-studied in a number of cancer populations, including
breast, gynecologic, prostate, colorectal, lung, hematologic, and head and neck cancers.
2,1-12 patients” perceptions of cancer have been shown to predict health care utilization®,
treatment adherence®3, health practices including activity, diet, tobacco and alcohol use,
cancer screening, and sun exposurel2.14.15 and completion of advance directives.16 For
example, breast cancer patients who perceived severe consequences of their cancer and those
who attributed the cause of their cancer to health practices or stress reported more physical
activity and reduced alcohol use and stress during the final phases of treatment.1” Illness
representations, including perceptions of poor health status and serious consequences, have
even been associated with increased mortality among individuals with cancer.8:18

A large body of work has also shown illness perceptions to be predictive of psychological
distress and adjustment to cancer.1920 For example, perceiving more severe consequences
and seeing one’s disease as chronic are associated with greater distress?1:22, depression®23,
anxiety?4, and fear of recurrence.? In contrast, having a better understanding of one’s
disease and perceiving greater control over one’s cancer were linked to less distress and
better social, emotional, and functional well-being.26

Few studies have examined illness perceptions among patients undergoing hematopoietic
stem cell transplantation (HSCT). HSCT is an intensive treatment for hematologic cancers,
including leukemia, lymphoma, and multiple myeloma. Patients receive their own previously
harvested stem cells or a donor’s stem cells following high-dose chemotherapy. HSCT
recipients frequently experience treatment complications, physical side effects, and
psychological sequelae, which can persist long after transplant.28:2% HSCT is a particularly
important population for understanding illness beliefs because of the high prevalence and
persistence of psychological distress and influence of health practices on long-term recovery.
Specifically, diet, physical activity, and substance use can exacerbate or alleviate side effects
and complications3C and affect the likelihood of successful clinical outcomes.31:32
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Among HSCT recipients, perceiving a greater sense of control and fewer consequences of
one’s illness has been linked to better quality of life and less distress.33-36 In addition,
patients who perceived they had a good understanding of their cancer experienced less
depression and anxiety and better social, emotional, and functional well-being during the
first 90 days post-HSCT.26 However, links to health practices have not been well-examined.
Moreover, research has been limited by cross-sectional designs or brief follow-ups, and most
studies focused on only one or two illness beliefs.

The present study had two primary aims. We first sought to characterize HSCT patients’
perceptions of their cancer using Leventhal’s framework, including beliefs about disease
consequences, personal and treatment control over one’s disease, understanding one’s
disease, and disease course. We also conducted an exploratory examination of differences in
perceptions between allogeneic and autologous transplant recipients. Allogeneic and
autologous transplants differ with respect to indications, risks, side effects, and recovery
time, and therefore illness perceptions may differ.. The second aim was to investigate
relationships between pre-transplant illness perceptions and health practices (diet, physical
activity, alcohol and tobacco use) and mental health (depression, anxiety, psychological
well-being) at key milestones during the year following transplant. We took advantage of the
study’s prospective, longitudinal design to better understand how patients’ perceptions of
their cancer may impact health practices and psychological adjustment after HSCT. Based
on existing literature, we hypothesized that a better understanding of one’s cancer and
perceiving less severe consequences, a more acute disease course, and greater control over
one’s cancer would be associated with better health practices and mental health outcomes.

Method

Participants

Participants were 332 adults receiving HSCT at the University of Wisconsin Carbone Cancer
Center who were enrolled in a larger study examining psychological factors and recovery
following HSCT. Approximately 80% of patients approached agreed to participate. Common
reasons for declining included not having enough time and feeling overwhelmed or too
unwell. Data from participants who completed the pre-transplant assessment and at least one
follow-up were included in analyses. Study attrition and missing data resulted in fewer
patients at the 1 (95.2%), 3 (86.8%), 6 (77.7%), and 12 (67.8%) month assessments.
Reasons for attrition included death (/7=36) and drop out (/7=4). Participants were an average
of 53 years of age (range=19 to 74). Other demographic and medical characteristics are
summarized in Table 1.

Procedures

The study received IRB approval (H-2007-0020). Participants provided informed consent
and completed self-report measures assessing illness perceptions, mental health, and health
practices pre-transplant and 1, 3, 6, and 12 months post-transplant in clinic or at home.
Participants who did not return questionnaires promptly received reminder calls.
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lliness perceptions.—Participants completed the Iliness Perceptions Questionnaire-
Revised (IPQ-R) prior to transplant. This instrument assesses beliefs about cancer course,
cancer consequences, personal and treatment control over cancer, and understanding one’s
cancer (coherence).3” Beliefs are rated on a scale from 1(strongly disagree) to 5(strongly
agree). High scores on cancer course and consequences are indicative of strongly held
beliefs about a chronic, long-term course and more significant negative consequences of
cancer. High scores on personal control, treatment control, and understanding one’s cancer
represent strongly held beliefs about a high level of controllability of cancer and a clearer
understanding of one’s illness. Reliability in the present study was generally good (a=.63-.
90).

Mental health.—Participants completed the 64-item Inventory of Depression and Anxiety
Symptoms (IDAS) at each assessment point. This questionnaire assesses symptoms of
depression and anxiety as well as psychological well-being.38 We focused on the dysphoria
(cognitive and affective depressive symptoms), panic (somatic anxiety symptoms), and
psychological well-being scales. Scales demonstrated good reliability in our sample (a=.85-.
90).

Health practices.—Participants reported health practices at each assessment point.
Participants estimated daily servings of fruits and vegetables (diet), number of alcoholic
beverages consumed per week (alcohol use), whether they smoke tobacco products and
packs per week (tobacco use), and amount of time engaged in moderate and vigorous
physical activities. Scores for physical activity were calculated by multiplying the number of
hours of weekly activity by estimates of relative energy expenditure for moderate and
vigorous activities.3? These questions have been used successfully in prior studies with
similar populations.1217 Tobacco use was not included in subsequent analyses due to the
low base rate of use in this sample.

Statistical analyses

STATA statistical package was used to analyze data. Two-sided tests were employed and
results considered significant at p<0.05. Participants’ scores on illness perceptions scales
were summarized with descriptive statistics (see Table 1). Differences in perceptions
between allogeneic and autologous transplant recipients were examined. We also compared
perceptions between those who had transplants with intent for cure versus delaying disease
progression.

Mixed-effects linear regression models assessed whether each pre-transplant illness
perception predicted each health practices and mental health outcome, as well as trajectories
of these outcomes, through 12 months post-transplant. Type of transplant (allogeneic or
autologous) was selected as a covariate a priori given different risks, side effect profiles, and
recovery timelines. Other demographic and medical variables were evaluated for inclusion in
the models based on relationships with illness perceptions. Iliness perceptions differed by
diagnostic category, Fvalues=4.03-94.06, p values<0.05, sex (women reported poorer
understanding of their cancer, t=4.97, p<0.001, and less personal and treatment control,
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t=3.16, p<0.001; t=3.30, p<0.001), and age (older participants were more likely to view their
illness as a chronic condition, r=0.33, p<0.001). Therefore, diagnosis, sex, and age were
included as covariates in all models.

Mixed-effects linear regression models were run with the “xtmixed’ routine in STATA.
Separate models were run for each IPQ-outcome pair. All models included time since
transplant as a categorical variable and transplant type, sex, age, and diagnosis as covariates.
Models were estimated using full information maximum likelihood estimation and
unstructured covariance matrices. Initial models estimated both main effects and illness
perception by time interactions. Interaction terms that were not significant were removed
from the models. Time-varying health practices and psychological outcomes were
standardized based on 12-month post-transplant means and standard deviations before being
entered into models to improve coefficient interpretability. Coefficients for main effects
therefore represent the change in standard deviation units of the outcome measure for each
1-point increase in the illness perception score.

Pre-Transplant lliness Perceptions

On average, HSCT recipients believed they understood their cancer (M=3.86, SD=.75),
viewed their cancer as a more chronic than acute condition (M=3.29, SD=.95), perceived
their cancer to have severe consequences (M=3.99, SD=.57), and believed they had
moderate personal control over their cancer (M=3.61, SD=.71) and that treatment could
control their cancer (M=3.99, SD=.55). Figure 1 illustrates participants’ perceptions for both
autologous and allogeneic transplant recipients. Allogeneic transplant recipients perceived
greater treatment control (t=4.94, p<0.001) and were less likely to view their illness as a
chronic condition (t=-5.14, p<0.001). The same pattern was observed for patients whose
transplants were performed with curative intent versus for the purpose of delaying disease
progression. Patients receiving a transplant with curative intent perceived greater treatment
control (t=5.55, p<0.001) and were less likely to view their illness as a chronic condition (t=
-7.97, p<0.001).

Descriptive statistics for health practices and mental health outcomes are shown in
Supplemental Table 1.

lliness Perceptions Predict Health Practices and Mental Health

Table 2 depicts results of mixed-effects regression models examining the main effect of each
illness perception measure and its interaction with time on each health practice and mental
health outcome over the five assessments.

With regard to health practice outcomes, participants who reported having a better
understanding of their cancer, a greater sense of personal control over their cancer, and
believed treatment could control their cancer were more likely to report eating a healthy diet.
Those who perceived the consequences of the cancer to be more serious also reported eating
a healthier diet but also reported less physical activity. Beliefs about illness course or
chronicity were not related to health practices.
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There were no significant interactions between illness perceptions and diet or physical
activity, suggesting that pre-transplant perceptions did not predict changes over time in these
health practices. However, there were significant interactions between each illness
perception and time in models predicting alcohol use, with larger effects of illness
perceptions on alcohol use at the later time points. An examination of plots of alcohol use by
illness perception (see Figure 2) showed that patients reporting low personal control, those
who perceived more severe consequences, and those who believed their cancer was more
chronic reported greater alcohol use at 6 and 12 months post-transplant but not earlier. Those
who reported having a poorer understanding of their cancer reported more alcohol use at 3
months post-transplant. Participants who perceived low treatment control reported greater
alcohol use primarily between 3 and 6 months post-transplant and looked similar to those
who perceived better treatment control by the 12-month follow-up.

With regard to mental health outcomes, participants with a greater understanding of their
cancer reported less depression, less anxiety, and greater psychological well-being across the
assessment points. Similarly, those who perceived the consequences of the cancer to be less
severe and those with stronger beliefs that treatment could control their cancer reported less
depression, less anxiety, and greater psychological well-being. Patients with a greater sense
of personal control reported greater psychological well-being. Finally, those who viewed
their cancers as chronic reported greater depression and less psychological well-being.

An examination of the interaction of illness perceptions and time indicated that none of the
illness perceptions predicted trajectories of mental health measures over time.

Discussion

Findings suggest that HSCT recipients’ beliefs about their cancer prior to transplant may
influence health practices and mental health during the year following transplant. HSCT
recipients reported that they understood their illness, perceived serious consequences, and
viewed their cancer as a more chronic than acute condition. Direct comparisons of the
magnitude of this association with findings of previous studies are difficult due to variability
in measures and illness perceptions assessed and reported. In the present study, patients
believed they had a moderate amount of personal control over their illness but believed the
treatment had greater control. This is consistent with findings from Frick et al (2007) who
reported that some patients attributed control over their illness to their clinical providers.38

We also found differences between autologous and allogeneic HSCT recipients and
transplants performed with and without curative intent. Patients who received an autologous
HSCT and those who received a transplant for the purpose of delaying disease progression
perceived their cancer to be a more chronic condition and perceived less treatment control.
This finding is consistent with the typically more chronic course of diseases treated with
autologous transplant. These patients are also more likely to have had multiple failed
treatment regimens, which may explain lower confidence in ability of the treatment to
control disease. There were no differences between autologous and allogeneic HSCT
recipients or transplants performed with or without curative intent in understanding of
illness, perception of serious consequences, or beliefs about personal control over cancer.
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Our study is one of few to have investigated HSCT recipients’ illness perceptions, and is the
first to compare perceptions by type of transplant and curative intent.

IlIness perceptions measured pre-transplant were robustly predictive of mental health during
the post-transplant recovery, and the effects were relatively consistent across the assessment
points. Having a greater understanding of one’s cancer, perceiving less severe consequences,
perceiving cancer as a more acute condition, and believing that oneself or treatment can
control cancer predicted fewer psychological symptoms and better psychological well-being
during the post-transplant recovery. These prospective, longitudinal findings extend prior
cross-sectional research linking illness perceptions to psychological outcomes among HSCT
recipients26:35:36 to show that perceptions measured prior to transplant predict psychological
outcomes both acutely and during later recovery.

The current study is among the first to evaluate links between illness perceptions and health
practices in the context of HSCT. Findings were most robust for healthy eating post-
transplant. Specifically, participants who endorsed a better understanding of their cancer,
believed their cancer had serious consequences, and perceived a greater sense of personal
and treatment control over their cancer reported eating a healthier diet across the year-long
follow-up. This pattern of results is consistent with previous literature exploring links
between cancer perceptions and healthy eating'240 and suggests that this profile of illness
beliefs may motivate positive health behavior change following transplant. In contrast,
illness perceptions assessed in the current study did not predict physical activity. During
early post-transplant recovery, physical activity may be more reflective of treatment
complications or fatigue, with illness perceptions less salient. It may be more feasible for
HSCT patients to make good dietary choices than to engage in moderate or vigorous
physical activity.

The predictive capability of illness perceptions varied over time for alcohol use, with the
strongest effects occurring during later recovery. Participants who endorsed a poorer
understanding of their cancer, perceived more severe consequences, perceived low personal
and treatment control, and perceived cancer course to be very acute or chronic, as opposed to
a more moderate course, reported higher alcohol consumption. Our data indicate that most
participants entirely avoided or had very limited amounts of alcohol during the early pre-
transplant recovery, likely due to treatment side effects, extended hospitalization, and
contraindication with medications. It may be that effects of illness perceptions are not seen
until participants return to their more typical levels of alcohol consumption later in post-
transplant recovery.

Clinical Implications

In sum, our findings suggest that some beliefs appear to be adaptive for both positive health
practices and more optimal mental health, including perceiving greater personal and
treatment control over one’s cancer and endorsing a good understanding of one’s disease.
The belief that one’s cancer has severe consequences was associated with healthier eating
but also with poorer mental health outcomes and greater alcohol consumption during later
recovery. Similarly, believing one’s cancer is a chronic condition was associated with better
health practices but poorer mental health and greater alcohol consumption. It may be that
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distress associated with these perceptions can motivate positive health practices. These
findings also support a complex clinical picture in which the strength and direction of the
illness perception is dependent on the outcome assessed. Moreover, effects for alcohol use
appear to track more closely with mental health outcomes rather than other health practices.

Study Limitations

There were several limitations of the current study. We were unable to investigate tobacco
use, an important cancer-relevant health practice, due to the low base rate in the sample. In
addition, our sample was relatively homogenous with respect to racial and ethnic diversity,
limiting our ability to generalize to non-White groups. It is also important to note that this is
an observational study, and causality cannot be definitively established. We were, however,
able to take advantage of the prospective, longitudinal design to begin to tease apart the
temporal dynamics of relationships between illness perceptions, measured prior to
transplant, and psychological and health practice outcomes across several post-transplant
time points.

In sum, findings suggest that HSCT recipients’ pre-transplant beliefs about their cancer are
important in shaping some health practices post-transplant. Thus, it is likely an important
time for health care providers to discuss patients’ perceptions of their disease and prognosis.
The findings further lay the groundwork for developing and testing an intervention to
determine whether changing patient perceptions can improve post-transplant health practices
or mental health outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Pre-transplant mean illness perception dimension scores depicted for autologous and
allogeneic transplant recipients. Significant differences (p<.05) in illness perceptions by

transplant type are indicated with asterisks.
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lower tertiles on illness perception dimension scores are depicted here to illustrate
significant interactions between illness perception dimensions and time. All models depicted
had significant interactions, with larger effects of iliness perceptions on alcohol use at the

later time points.
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Table 1.
Patient Characteristics (N=332)

Characteristics % n
Sex
Men 61.1 203
Women 389 129
Ethnicity
Caucasian 96.1 318
Native American 1.2 4
African American 15 5
Latino/Hispanic 0.6 2
Unknown 0.6 3
Relationship Status
Married/Partnered 84.6 281
Single 72 24
Divorced/Separated 6.4 21
Widowed 18 6
Education
<12 years 36 12
High School 272 90
Some College/Trade School 28.7 95
College 239 79
Post-Graduate 16.6 55
Unknown 0.0 1
Employment

Employed Full/Part-time 431 143

Disabled 286 95
Retired 226 75
Homemaker 3.6 12
Student 0.3 1
Unknown 18 6
Income
<25,000 118 39
25,001-55,000 286 95
55,001-85,000 271 90
>85,000 274 91
Unknown 51 17
Graft Type
Autologous 58.1 193
Allogeneic 419 139
Myeloablative 265 88
Sibling Donor 127 42
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Characteristics

%

Unrelated Donor
Nonmyeloablative
Sibling Donor
Unrelated Donor
Diagnosis
Leukemias
MDS
AML
ALL
CML
CLL
Lymphomas
Hodgkin
Non-Hodgkin
Multiple Myeloma

13.9
15.4
6.6
8.7

33.7
20.7
47.8
19.8
3.6
7.2
334
20.0
80.0
325

46
51
22
29

111
23
53
22

110
20
88

108
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