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Abstract

Objective—To evaluate the mediating effect of depressive symptoms on the relationship
between physical symptoms and health-related quality of life (HRQOL) in hematopoietic stem cell
transplant survivors (HSCT); and to test a conceptual model of psychosocial factors, in addition to
physical and psychological symptoms, that might contribute to HRQOL.

Methods—This is a secondary data analysis using subjects (N=662) identified from the Center
for International Blood and Marrow Transplant Research for HSCT survivors who were treated in
40 North American Medical Centers. Data were collected through mailed surveys, phone
interviews, and medical records. We used structural equation modeling to test the mediating role
of depressive symptoms on the relationship of physical symptoms with HRQOL. We also tested
comprehensive pathways from physical symptoms to HRQOL by adding other psychosocial
factors including optimism, coping, and social constraints.

Results—In the depressive symptom mediation analyses, physical symptoms had a stronger
direct effect on physical HRQOL (b=-0.98, p<0.001) than depressive symptoms (b=0.23, p>0.05).
Depressive symptoms were associated with mental HRQOL and mediated the relationship
between physical symptoms and mental HRQOL.. In the comprehensive pathway analyses,
physical symptoms remained the most significant factor to be associated with physical HRQOL.
In contrast, depressive symptoms had a direct effect (b=-0.76, p<0.001) on mental HRQOL and
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were a significant mediator. Psychosocial factors were directly associated with mental HRQOL
and indirectly associated with mental HRQOL through depressive symptoms.

Conclusion—Physical symptoms are most strongly associated with physical HRQOL; while
depressive symptoms and psychosocial factors impact mental HRQOL more than physical
HRQOL. Interventions targeting physical/psychological symptoms and psychosocial factors may
improve HRQOL of HSCT survivors.

Keywords
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related quality of life

Introduction

The success of hematopoietic stem cell transplantation (HSCT) as a treatment for cancer has
shifted the research focus from how long survivors are living to how well they are living (1).
HSCT survivors are at risk of developing chronic conditions and other late effects that
influence survivors’ symptoms, functional status, and health-related quality of life
(HRQOL) (2-4). While many survivors recover to a health status similar to pre-treatment or
comparable to the general population, a portion of survivors have persistent long-term late
effects as a result of HSCT (5). This group of survivors living with long-term effects,
particularly physical (e.g., pain, sleep problems) and psychological symptoms (e.g.,
depressive symptoms), are likely to experience a significant decrease in in physical and
mental HRQOL (4, 6, 7).

Although individual physical and depressive symptoms strongly influence physical and
mental HRQOL in HSCT survivors (8, 9), respectively, little is known about the influence of
the relationship between physical and depressive symptoms on HRQOL. For example, the
persistence of physical symptoms increases depressive symptoms experienced by a survivor
(5), subsequently negatively impacting HRQOL. In addition to symptoms, intrapersonal and
psychosocial factors, such as optimism, coping or social constraints, have been found to be
independently associated with both the symptoms (10-12) and HRQOL in HSCT survivors
(13-15). Dispositional optimism refers to a person's tendency to perceive positive outcomes
within a negative experience (16). Evidence suggests that optimism is a predictor of lower
symptom reports, and better overall HRQOL in HSCT survivors (14, 17). Social constraints
refer to the withholding or modifying of disclosures to an individual's social network, such
as friends or spouses, due to a lack of receptiveness to their disclosures, contributing to
increased post-transplant distress (18, 19). In the context of HSCT, coping strategies are
theorized to be the consequence of having to manage the physically and psychologically
demanding experience of HSCT and the resulting symptoms (20). Experiencing fewer
physiological effects or fewer symptoms of HSCT contributes to the use of more problem-
focused coping strategies while experiencing greater symptoms results in avoidant coping
strategies (11, 20).

Research on the complex interrelationships between symptom factors and psychosocial
factors and their effects on HRQOL among long-term HSCT survivors is sparse (12). It is
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important to develop and test a conceptual model of the relationship between different
factors and HRQOL in HSCT survivors (12, 21). Previous studies on HSCT survivors have
examined the effects of a subset of the symptoms and psychosocial factors on HRQOL
(22-25), which limits the ability to examine the relationships among a comprehensive set of
factors (12). The purpose of the present study was to test a conceptual model describing the
relationships between physical symptoms, depressive symptoms, psychosocial variables
(e.g., optimism, social constraints, and coping), and HRQOL through two specific aims.
Aim 1 evaluated whether depressive symptoms mediated the relationship between physical
symptoms and HRQOL in long-term survivors of HSCT. We hypothesized that physical
symptoms would be associated with physical and mental HRQOL typically through the
influence of depressive symptoms. Aim 2 evaluated the contribution of psychosocial
variables (optimism, social constraints, coping) to HRQOL in addition to physical and
depressive symptoms. We proposed a conceptual model and evaluated the pathways through
which the psychosocial variables influence the relationships between physical symptoms,
depressive symptoms and HRQOL. We hypothesized that psychosocial variables are more
significantly associated with mental HRQOL than with physical HRQOL.

Participants and Data Collection

This study used secondary data collected from long-term cancer/HSCT survivors who were
enrolled in a multi-site study (26). A detailed description of patient characteristics and data
collection has been described in previous studies (26-28). Briefly, potential participants were
HSCT recipients at 40 participating North American transplant centers with records
identified from the Center for International Blood and Marrow Transplant Research
(CIBMTR). Eligibility criteria included an age of 18 years or older, a single allogeneic or
autologous HSCT for a specific diagnosis of cancer (chronic myelogenous leukemia, acute
leukemia, lymphoma, or breast cancer), survival at least 12 months post-HSCT, continuous
remission since HSCT, and able to read and understand English. Among 2,447 survivors
initially identified from the Registry, 1,946 were randomly selected, 1,399 were confirmed
as eligible, 960 were contacted for recruitment, and 662 provided verbal and written consent
for the study participation. Questionnaires were completed through the mailing and phone
interview; medical records were abstracted from CIBMTR to determine the type of initial
diagnosis, type of HSCT, and the nature of donor relationship and other clinical variables.

Study Measures

HRQOL outcomes—HRQOL outcome were measured by two component scales
(Physical Component Summary (PCS) and Mental Component Summary (MCS)) of the
Medical Outcomes Study 36-item Short Form Health Survey (MOS SF-36) (29). The MOS
SF-36 measures generic HRQOL of 8 domains: physical functioning, role limitations due to
physical problems, bodily pain, general health perceptions, energy/vitality, social
functioning, role limitations due to emotional problems, and mental health. PCS summarizes
physical aspects of HRQOL including physical functioning, role limitations due to physical
health problems, bodily pain, and general health perceptions; MCS summarizes mental
aspects of HRQOL including role limitations due to emotional health problems, social
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functioning, energy/vitality, and mental health. In this study, the latent constructs of physical
HRQOL and mental HRQOL were measured by the scores of each domain within the PCS
and MCS, respectively (29) with higher scores indicating better HRQOL.

Physical symptoms—~Physical symptoms related to HSCT were measured using a
refined version of the Functional Assessment of Cancer Therapy-Bone Marrow Transplant
(FACT-BMT) (30). The refined scale is comprised of a subset of 13 items capturing long-
term symptoms related to HSCT based on classical test theory (31) and item response theory
(32). Higher scores indicate more physical symptoms. The 13 items measure a
unidimensional latent construct of physical symptoms including items such as “have trouble
with my bowels”, “trouble concentrating”, and “bothered by a change in the way food
tastes”.

Depressive symptoms—Depressive symptoms were assessed using the Center for
Epidemiologic Studies-Depression (CES-D) (33). The CES-D scale has 20 items measuring
four domains: depressed affect, somatic complaints, interpersonal difficulties, and low
positive affect. Respondents are asked to indicate how often the depressive symptoms are
experienced in the past week based on a 4-point Likert scale. Domain scores were calculated
by summing the item responses within each domain. Higher domain scores indicate more
depressive symptoms.

Psychosocial variables—The Life Orientation Test (LOT) is a 12-item unidimensional
scale measuring an individual's disposition to generalized optimism (34). Respondents
indicate agreement with the statement based on a Likert-type scale of 5 response categories.
Higher scores indicate greater optimism.

The Social Constraints Scale (SCS) is a 16-item unidimensional scale measuring the degree
to which individuals feel their social relationships are strained and the degree to which they
feel constrained in discussing their trauma-related thoughts at the time of the survey (18).
Social constraints is distinct from the concept of social support in that it focuses on the
presence of individuals causing negative interactions (criticism, minimization, avoidance),
independent of the people who provide support (19). Higher scores indicate more social
constraint.

The Brief COPE is a 28-item scale capturing the concept of coping strategies in stressful
situations (35): 1) active coping, 2) planning, 3) using instrumental support, 4) using
emotional support, 5) venting, 6) behavioral disengagement, 7) self-distraction, 8) self-
blame, 9) positive reframing, 10) humor, 11) denial, 12) acceptance, 13) religion, and 14)
substance use. Items are scored on 4-point Likert scale. Following recommendations of the
developer (35), empirical studies (36, 37), and our exploratory factor analysis (EFA), the
domains of problem-focused/approach coping (7 items) and avoidant/maladaptive coping (7
items) were generated and included in this study.

Covariates—Important demographic and clinical variables suggested by the literature
were included in the analyses. Demographic variables are current age, gender, occupational
status, education, and marital status (12, 13, 38, 39) and clinical variables include time since
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HSCT (unit: years), severity of treatment experience, and comorbidities (12, 13, 38).
Severity of treatment experience was defined as low severity for autologous and no chronic
graft-versus-host-disease (cGVHD); moderate severity for allogeneic and no cGVHD; high
severity for allogeneic and cGVHD. The presence of comorbidities at the time of the survey
was dichotomized by yes/no.

Analytic Strategy—We used structural equation modeling (SEM) to evaluate the direct
and indirect effects (or pathways) among variables of interests (40). Direct effects are the
direct relationships between the variables. Indirect effects are the effects of one variable on
another through mediating variables. A total effect is the sum of the direct and indirect
effects. SEM is comprised of measurement and structural components (40, 41). The
measurement component represents the relationship between measured indicators (i.e., items
for unidimensional scales and domain scores for multidimensional scales; see below) and
the corresponding latent constructs/latent variables the scales intend to measure. The
structural component represents the relationships among different latent variables which are
displayed by circles in all Figures. The covariates (demographic and clinical variables) are
observed variables hypothesized to confound the associations among the variables of
interests. We treated unidimensional scales (the modified FACT-BMT scale, LOT, SCS, and
problem-focused and avoidant coping domains) as latent constructs and individual items of
the corresponding scales as measured indicators. We treated multidimensional scales (CES-
D, PCS and MCS) as latent constructs and used specific domain scores of the corresponding
scales as measured indicators.

Modification indices (MI), overall model fit indices (i.e., confirmatory fit index (CFI) and
root mean square error of approximation (RMSEA)) were used to guide the improvement of
measurement models (42, 43). Mls are the predicted decrease in the chi-square ( 2) value
after freely estimating the relationship between two variables. Starting with the largest Ml,
measured indicators capturing the same latent construct were allowed to be freely estimated.
For overall model fit indices, a CFI value >0.95 is preferred and =0.90 is deemed acceptable
(42, 43) and a RMSEA <0.05 indicates close fit and <0.08 indicates fair fit (44). Mplus
version 7 (45) was used with the mean- and variance-adjusted weight least squares
(WLSMV) robust estimator (46).

Aim 1—The relationships among physical symptoms, depressive symptoms, and physical
(Figure 1A) and mental (Figure 1B) HRQOL were evaluated separately based on the
structural component of the SEM. Model fit was evaluated based on 2 statistic, CFI and
RMSEA. Direct, indirect, and total effects in Figures 1A and 1B were assessed using the
INDIRECT command in Mplus. Unstandardized (b) and standardized (b) path estimates
were estimated for each latent variable. The estimates were standardized using the variances
of the continuous latent variables and outcome variables (physical HRQOL and mental
HRQOL). All analyses were adjusted for covariates: age at survey, gender, race, marital
status, education, occupational status, years since HSCT, and severity of treatment
experience.

Aim 2—The pathways depicting the hypothesized associations among physical and
depressive symptoms, optimism, social constraints, problem-focused and avoidant coping,
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and physical and mental HRQOL were tested in the full conceptual models (i.e., baseline
models). The direct and indirect effects in the baseline models were tested separately for
physical (Figure 2A) and mental HRQOL (Figure 3A). Iteratively, relationships between
symptoms, psychosocial variables, and HRQOL were constrained to zero (i.e., coefficients
constrained to zero) in the subsequent models (i.e., the reduced models) (Figure 2B for
physical HRQOL and Figure 3B for mental HRQOL) if the relationships were not
statistically significant in the baseline models. The order of constraining insignificant
relationships was based on the magnitude of association and less theoretical importance. The
DIFFTEST procedure was used to determine if the constrained model was significantly
worse from the baseline models using a x 2 test (46). The DIFFTEST procedure is a y 2
difference test that determines whether the nested (or more restrictive model) has worse
fitting-function (p<0.05) and fewer parameters than the full model. A p-value >0.05
indicates that the more restrictive model is a significantly better fit and that no additional
relationships need to be constrained.

The model INDIRECT command in Mplus was used to obtain direct, indirect, and total
effect information for the pathways between symptoms, psychosocial variables, and
HRQOL. All models were adjusted for age at survey, gender, race, marital status, education,
occupational status, time HSCT, and severity of treatment experience.

Study Sample Characteristics

The mean age of participants was 42 years old (SD=11), the majority of the sample was
White (92%) and over half was female (62%) (Table 1). One-third of the sample (32%)
reported some college or technical education and another 30% reported a high school
education or less. The mean number of years since HSCT was 7 years with a range of 2 to
22 years. The majority of the participants had low severity of treatment experience (60%)
and a less intense previous treatment (66%). Among the participants, 16% reported the
presence of comorbid conditions at the time of the survey. Due to missing data on
covariates, 45 (6.8%) cases were excluded, leaving a sample of 617 observations for the
analyses.

Bivariate Correlations

In the bivariate associations, physical symptoms were strongly correlated with depressive
symptoms (r=0.85), physical HRQOL (r=-0.79), and mental HRQOL (r=-0.89) (Table 2).
Depressive symptoms were strongly correlated with mental HRQOL (r=—-0.97), avoidant
coping (r=0.61), optimism (r=—0.74), and physical HRQOL (r=-0.65). Additionally,
optimism was strongly correlated with mental HRQOL (r=0.66). The remaining pair-wise
correlations among latent variables were moderate (0.4 < r < 0.6) or small (r<0.4) in
magnitude.

The Depressive Symptom Mediation Model

Symptom-physical HRQOL pathways—Figure 1A shows the associations between
physical symptoms, depressive symptoms, and physical HRQOL. The direct effect indicates
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that an increase in physical symptoms by 1 SD was significantly associated with a decrease
in physical HRQOL by 0.98 SD and an increase in depressive symptoms by 0.94 SD
(b=0.94). However, the indirect effect of physical symptoms on physical HRQOL through
depressive symptoms was not statistically significant (b=0.21) (Table 3).

Symptom-mental HRQOL pathways—Figure 1B shows the associations between
physical symptoms, depressive symptoms, and mental HRQOL. The direct effect indicates
that an increase in physical symptoms by 1 SD was significantly associated with a decrease
in mental HRQOL by 0.26 SD (b=-0.26) and an increase in depressive symptoms by 0.86
SD (b=0.86). Additionally, greater depressive symptoms were significantly associated with
poorer mental HRQOL (b=-0.72). The indirect effect indicates that an increase in physical
symptoms by 1 SD was significantly associated with a decrease in mental HRQOL by 0.62
SD through decreasing depressive symptoms (b=-0.62) (Table 3).

The Comprehensive Conceptual Model

Pathways to physical HRQOL—The baseline physical HRQOL model in Figure 2A
demonstrates an adequate model fit of the data (CFI=0.95, RMSEA=0.03) despite several
insignificant pathways. The increase in physical symptoms was significantly associated with
a decrease in physical HRQOL (b= -0.72). For indirect effects, optimism increased physical
HRQOL through physical symptoms significantly (b=0.40) while pathways stemming from
physical symptoms, avoidant and problem-focused coping on physical HRQOL were not
statistically significant (Table 3). The DIFFTEST procedure indicated that the final reduced
model (Figure 2B) was more parsimonious compared to the full model (p-value >0.05; x 2
(7) =10.04, p=0.19) (Table 5). In the reduced model, both physical symptoms and optimism
had significant direct effects on physical HRQOL (b=-0.79 and b=-0.15, respectively)
(Figure 2B). Although optimism was negatively associated with physical HRQOL in the
reduced model, the indirect effect of optimism through physical symptoms on physical
HRQOL was positive and statistically significant (b=0.45) (Table 5).

Pathways to mental HRQOL—The baseline mental HRQOL model in Figure 3A
demonstrates an adequate model fit of the data (CF1=0.94, RMSEA=0.03). For the direct
effects, greater physical symptoms (b=-0.23), depressive symptoms (b=-0.85), and avoidant
coping (b=0.13) were directly and significantly associated with poorer mental HRQOL,
respectively. For indirect effects in the baseline model, several significant pathways from
optimism to mental HRQOL were identified, including the pathway of optimism-social
constraints-depressive symptoms-mental HRQOL and the pathway of optimism-avoidant
coping-mental HRQOL). Depressive symptoms and avoidant coping typically acted as
mediators in several significant pathways from optimism and physical symptoms to mental
HRQOL (Table 4). However, some insignificant pathways were identified including
physical symptoms to problem-focused coping; both avoidant coping and problem-focused
coping to depressive symptoms; and optimism to mental HRQOL. After removing the
insignificant relationships, the DIFFTEST procedure indicated that the reduced model was
more parsimonious than the full model with a p-value >0.05 (3 2(6) =7.12, p=0.31) (Table
5). For the direct effects in the reduced model, the magnitudes of the coefficients
representing the increase in physical symptoms and avoidant coping associated with a
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decrease in mental HRQOL were small (b=-0.26 and b=0.10, respectively) while the
increase in depressive symptoms associated with a decrease in mental HRQOL was large
(b=-0.76) (Figure 3B). The effect of optimism on mental HRQOL through physical
symptoms, depressive symptoms and avoidant coping remained statistically significant in
the reduced model. Avoidant coping and physical symptoms were significant mediators in
the reduced model (i.e., optimism to mental HRQOL through avoidant coping and optimism
to mental HRQOL through physical symptoms); however the magnitudes of these indirect
effects were small. In contrast, depressive symptoms were a significant mediator in five
pathways with indirect effects on mental HRQOL that were moderate or strong. For
example, the indirect effect of physical symptoms to mental HRQOL through depressive
symptoms was —-0.491 and the indirect effects from optimism to mental HRQOL through
depressive symptoms was 0.22(Table 5).

Discussion

This study examined the relationships among physical symptoms, depressive symptoms,
psychosocial factors and HRQOL in long-term HSCT survivors using SEM technique while
controlling for important demographic and clinical characteristics. Our results from Aim 1
found greater physical symptoms significantly decreased physical HRQOL of survivors
more than depressive symptoms. In contrast, greater depressive symptoms decreased mental
HRQOL in survivors more than physical symptoms. After adding psychosocial factors into
the relationships between physical and mental symptoms and HRQOL our results found that
physical symptoms remain the strongest factor directly contributing to physical HRQOL;
depressive symptoms and physical symptoms remain the strongest factors directly
contributing to mental HRQOL. Depressive symptoms and avoidant coping played the role
of significant mediators in the pathways stemming from physical symptoms, optimism and
social constraints to mental HRQOL.

The findings that physical symptoms had the strongest direct effect on physical HRQOL
compared to depressive symptoms, even accounting for the mediation effect of psychosocial
variables, are consistent with previous studies (10, 47). Although optimism was the only
psychosocial variable significantly associated with physical HRQOL, the negative
association with physical HRQOL in the path analysis was inversed from the bivariate
analysis. This finding is in contrast to previous studies (14, 15); one of which examined the
relationships of pre-HSCT optimism and physical well-being one year after HSCT without a
measure of physical symptoms (14). We replicated the approach in the previous study (14)
and found that analyzing physical HRQOL and optimism without the physical symptom
measure resulted in a positive relationship. Our findings imply that the majority of influence
of optimism is through the perception of physical symptoms (e.g. higher optimism may lead
to lower perception of physical symptoms) resulting in higher physical HRQOL. One study
found that an optimistic perspective prior to transplantation was associated with higher
HRQOL in HSCT post-transplant recipients (17). Acknowledgement of the “mind-body
connection” in survivorship care may be important in providing comprehensive care (48).
Overall, addressing physical symptoms through pharmacologic or non-pharmacologic
approaches (i.e. exercise programs, sleep therapy) (49) might be the most direct strategy to
improve physical HRQOL in long-term survivors.
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In the pathways toward mental HRQOL, the significant relationship between depressive
symptoms and mental HRQOL are supported by previous studies (23, 50). Although
optimism was not significantly directly associated with mental HRQOL, the increase in
mental HRQOL from optimism through decreases in physical symptoms, depressive
symptoms, and avoidant coping contributes to the extant literature that relies on the
regression models to examine the association between optimism and mental HRQOL (51,
52). Particularly, our study provides new insight into the mechanisms (e.g., social
constraints-depressive symptoms pathway) through which optimism has a positive influence
on mental HRQOL. That is, optimism, physical symptoms, depressive symptoms, and
avoidant coping may be important factors to intervene upon to improve mental HRQOL of
HSCT survivors. Interventions targeting both psychological symptoms and psychosocial
issues include psycho-educational interventions, cognitive-behavioral therapy, support
groups, and complementary and alternative medicine (53-55). Cognitive-behavioral therapy
has demonstrated the effectiveness in addressing issues related to avoidant coping strategies
and depressive symptoms which indirectly and directly influence mental HRQOL (53).

The relationships of social constraints and coping strategies with symptoms and physical
and mental HRQOL are complex. The positive association between greater social
constraints and increased avoidant coping echoes some evidence for the social support
deterioration model suggesting that experiencing a constant stressor over time (i.e. presence
of physical symptoms) may decrease the perception of social support (56), leading to poor
coping strategies such as cognitive avoidance (19). The significant relationship between
avoidant coping with physical symptoms is consistent with the hypothesis that physical
symptoms influence a survivor's ability to cope (6, 20). We did not identify a significant
relationship between avoidant or problem-focused coping and depressive symptoms. This is
consistent with evidence from some studies (57) but in contrast to other studies (58).
However, these previous studies did not include coping, depressive symptoms and physical
symptoms simultaneously. Overall, psychosocial factors played a larger role in mental
HRQOL than physical HRQOL. Symptoms, social constraints or coping strategies are
potentially useful for tailoring care or interventions for a survivor (53). For example, support
group interventions may counteract social constraints, leading to improved coping strategies
(53).

Limitations

Several limitations are present in this study. First, the composition of our sample is largely
homogenous (92% White), limiting generalizability to other racial or ethnic groups. Second,
the use of cross-sectional data prevents the estimation of causal relationship between
variables of interests. Our findings must be interpreted as associations rather than causal
relationships. Third, there are other possible contributing factors such as cognitive
functioning, self-efficacy, self-esteem and health behaviors that were not addressed (9, 14,
59). Finally, we proposed pathways that are theoretically sound and testable per the
availability of the dataset. Several other plausible pathways with differences in directionality
of the relationships exist.
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Conclusion

Developing a robust conceptual model is important to evaluate the complex factors
influencing HRQOL in survivorship research. While the impact of physical and depressive
symptoms on physical and mental HRQOL, respectively, was evident, the relationships were
not straightforward. We found psychosocial factors did not play a significant role with
physical HRQOL. In contrast, psychosocial variables were associated with mental HRQOL,
specifically through their relationship with depressive symptoms. Interventions targeting
physical or depressive symptoms may benefit from addressing a survivors’ optimism,
coping strategies and social resources to create an effective health care strategy.
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Figure 1.

A) Physical HRQOL B) Mental HRQOL symptom pathway. Significant direct effects; Non-

significant direct effects; *p <0.05, **p<0.01, ***p<0.001.
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Figure 2.

Physical HRQOL Model 2A) Full Model 2B) Reduced Model. Significant direct effects;
Non-significant direct effects; *p <0.05, **p<0.01, ***p<0.001.
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Mental HRQOL Model 3A) Full Model 3B) Reduced Model. Significant direct effects; Non-
significant direct effects; *p <0.05, **p<0.01, ***p<0.001.
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Table 1
Study Characteristics
N %
Demographics
Age, years 662
Mean (SD) 42.1 (11)
Median (Range) 42.4(18-71)
<35 182 28
35-39 95 14
40-44 106 16
45-49 120 18
>50 159 24
Sex
Male 251 38
Female 411 62
Race
White 603 92
Other 56 8
Education 658
High school or below 194 30
Some college/technical education 209 32
College degree 122 18
> College degree 133 20
Marital status 659
Married/living with partner/committed 483 73
Other 176 27
Occupational status
Working or student 484 73
Not working 100 15
Retired 75 11
Annual family income
<$20,000 70 11
$20,000 - $40,000 141 22
$40,000 - $60,000 156 24
$60,000 - $80,000 100 15
>$80,000 181 28
Clinical variables
Years since diagnosis
Mean (SD) 662 7.0 (3.1)
Median (Range) 6.6(1.8-22)
Severity of treatment
Low- autologous no GVHD 390 60
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N %
Moderate-allogeneic no GVHD 168 26
High —allogeneic GVHD 88 14
Presence of comorbid conditions at survey 104 16
PROs
Modified FACT-BMTT score(observed)
Mean (SD) 658  37.4 (4.7)
Median (Range) 21(13-39)
MOS-SF 36% Physical Component Summary(PCS)
Mean (SD) 658  44.5 (11.6)
Median (Range) 48(6.4-64.5)
MOS-SF 36 Mental component summary (MCS)
Mean (SD) 658  50.6 (10.4)

Median (Range)

54(10.1-70.2)

Tmodified FACT-BMT using 13 items selected from previous study (30,31).

*Medical Outcomes Study 36-item short form health survey
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