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A B S T R A C T
Chronic graft-versus-host disease (GVHD) is one of most common complications following allogeneic hematopoi-
etic cell transplantation (HCT) and the most significant contributor to morbidity and nonrelapse mortality. The
physical burdens and psychosocial difficulties of these patients have not been described systematically. An explo-
ration into the rates and correlates of mood and quality of life (QOL) in patients with chronic GVHD is necessary to
develop a clinically relevant, evidence-based intervention to promote well-being. From July 2015 to July 2017,
adult allogeneic HCT survivors with established moderate to severe chronic GVHD (N = 52) enrolled in a prospec-
tive, longitudinal study at a tertiary academic center. We examined the rates and correlates of depression and
anxiety symptoms (Hospital Anxiety and Depression Scale) and explored whether constructs including coping
strategies (Coping Inventory for Stressful Situations), symptom burden (Lee Symptom Assessment Scale), physical
functioning (Human Activity Profile), and perceived social support (Medical Outcomes Study Social Support Sur-
vey) predicted QOL trajectory over time (Functional Assessment of Cancer Therapy�Bone Marrow Transplant) at
the baseline, 3-month, and 6-month follow-up. Analyses adjusted for age, sex, chronic GVHD severity, and time
since chronic GVHD diagnosis. At the baseline, 3-month, and 6-month follow-up, 32.7%, 31.1%, and 37.8% of
patients reported clinically significant depression symptoms, and 30.8%, 20.0%, and 36.4% reported clinically ele-
vated anxiety symptoms, respectively. Adjusting for covariates, greater use of negative emotion-oriented coping
(b = 0.20, P = .002), less use of task-oriented coping (b =�0.10, P = .021), worse physical functioning (b =�0.07,
P = .004), and higher symptom burden (b = 0.07, P = .002) were independently associated with depression symp-
toms at baseline. Greater use of negative emotion-oriented coping (b = 0.28, P < .001) and worse physical func-
tioning (b =�0.05, P = .034) were independently associated with anxiety at baseline. Patients who used more
negative emotion-oriented coping (b =�0.58, P = .035), had less task-oriented (b = 0.40, P = .028) and social diver-
sion-oriented coping (b = 0.35, P = .039), and had higher symptom burden (b =�0.30, P = .001), worse physical
functioning (b = 0.32, P < .001), and lower perceived social support (b = 6.47, P = .003) at baseline reported poorer
QOL over time. The unmet physical and psychosocial needs of patients with chronic GVHD are substantial and
warrant investigation into evidence-based interventions that may improve QOL and mood by targeting modifiable
psychosocial constructs identified in this study.
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INTRODUCTION
The development of chronic graft-versus-host disease

(GVHD) following allogeneic hematopoietic cell transplanta-
tion (HCT) is increasingly common, affecting approximately
40% to 60% of HCT survivors and generally occurring between
3 and 18 months after transplant [1]. Chronic GVHD is one of
the most common complications following transplant and the
most significant contributor to morbidity and nonrelapse mor-
tality [1,2]. Patients living with chronic GVHD may experience
significant limitations and quality-of-life (QOL) impairment
regardless of the affected organ, with more severe chronic
GVHD precipitating a greater degree of QOL impairment [3].

HCT survivors experience difficulties with mood, with up to
40% reporting depression symptoms and 18% endorsing
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anxiety symptoms [4-7]. Although chronic GVHD is considered
a risk factor for depression after transplantation [6], the preva-
lence and severity of anxiety and depression symptoms in
patients with chronic GVHD are largely unknown. In addition,
how patients cope with illness plays a major role in QOL and is
related to symptom burden, mood (ie, depression and anxiety),
physical functioning, and social support as patients adapt to
the limitations imposed by a chronic disease state [8,9]. Coping
is an active process by which patients manage, adjust, and
adapt to a stressful situation [10], choosing, for example, to
engage in actionable efforts to manage their situation (ie, task-
oriented coping) or to distance themselves from the stressor
(ie, avoidance-oriented coping) [11]. Importantly, a patient’s
coping style has consequences for psychosocial and physical
well-being; for example, men with prostate cancer who
default to a more avoidant coping style experience more nega-
tive psychologic adjustment and worse physical health [12],
and the use of denial and self-blame coping strategies is asso-
ciated with more depression and anxiety and worse QOL in
patients with incurable cancer [9]. To date, however, studies
examining the use of coping strategies in patients with chronic
GVHD are lacking.

Furthermore, although relationships among coping strate-
gies, mood, and QOL over time have been described by
researchers in the context of solid malignancies [8] and auto-
immune diseases [13,14] in an effort to understand trajectories
of psychologic well-being, the temporal relationships among
symptom burden, functional impairment, coping, social sup-
port, and QOL in patients with chronic GVHD are unknown. An
understanding of the rates and correlates of depression and
anxiety and temporal relationships among the aforementioned
factors will provide a comprehensive understanding of the
psychosocial needs of patients with chronic GVHD, help iden-
tify at-risk patients, and highlight potential factors that may
buffer inherent declines in QOL over the course of the disease.
Moreover, as interventions addressing the psychosocial needs
of patients with chronic GVHD are woefully lacking, the identi-
fication of modifiable factors may guide the development of a
clinically relevant intervention to improve QOL in patients
with GVHD.

Therefore, we conducted a longitudinal, observational
study of patients with chronic GVHD to identify the rates of
clinically significant depression and anxiety over time, corre-
lates of depression and anxiety, and predictors of QOL over
time, with a focus on coping, symptom burden, physical func-
tioning, and social support. We hypothesized that patients
with less adaptive coping strategies, higher symptom burden,
lower physical functioning, and less perceived social support
at baseline would have higher depressive and anxiety symp-
toms at baseline. Furthermore, we hypothesized that less
adaptive coping strategies, higher symptom burden, lower
physical functioning, and less perceived social support at base-
line would predict QOL over time.

MATERIALS ANDMETHODS
Study Design

From July 2015 to July 2017, patients with an established diagnosis of
moderate to severe chronic GVHD after allogeneic HCT participated in a pro-
spective longitudinal study assessing anxiety, depression, QOL, symptom
burden, physical functioning, social support, and coping strategies. Patients
were recruited from outpatient clinics at the Massachusetts General Hospital
Cancer Center in Boston, Massachusetts. The Dana Farber/Harvard Cancer
Center Institutional Review Board approved the study.

Participants
Eligible patients were eligible at any time post-HCT and required to have

a diagnosis of moderate to severe chronic GVHD for the first time, as defined
by the National Institutes of Health Consensus Criteria [15]. We did not
include patients who had progressed from a milder severity of chronic
GVHD. Additional eligibility criteria included (1) age �18 years and (2) the
ability to read and respond to questions in English or with minimal inter-
preter assistance. Patients with significant psychiatric or other comorbid dis-
ease were not eligible if the treating clinician determined that this would
interfere with informed consent or study participation.

Procedure
Study staff identified potentially eligible patients by querying the elec-

tronic health record (EHR) for HCT recipients receiving their care at the Massa-
chusetts General Hospital Cancer Center and identified those with moderate to
severe chronic GVHD based on clinician assessment of chronic GVHD severity
documented in the EHR. Clinicians are mandated to conduct an assessment of
chronic GVHD and record related documentation at each clinical encounter at
our institution. After obtaining permission from the primary treating trans-
plant physician, a clinical research coordinator (Sarah Fishman) approached
patients whomet inclusion criteria. Study staff described the study procedures,
and eligible and interested patients signed a written informed consent form to
enroll in the study. Participants completed self-report assessments at baseline
within 72 hours of enrollment as well as at 3 and 6 months postenrollment.
Assessments were completed during participants’ regularly scheduled clinic
visits using tablet computers with a Research Electronic Data Capture
(REDCap) online survey tool or paper questionnaires compliant with the
Health Insurance Portability and Accountability Act.

Measures
Sociodemographic and Clinical Factors

Participants reported sociodemographic information such as age, sex,
race, ethnicity, and education. We collected information about diagnosis,
clinical characteristics, and transplant type from the EHR.

Anxiety and Depression
We used the Hospital Anxiety and Depression Scale (HADS) to measure

symptoms of depression and anxiety. The HADS is a valid and reliable 14-item
measure that has shown strong psychometric properties in oncology patient
studies [16-18]. On a 4-point Likert scale, participants rated how they have felt
in the past week. Subscales were examined continuously as well as with a cut-
off of 8 or higher indicating clinically significant anxiety or depression.

QOL
We used the Functional Assessment of Cancer Therapy�Bone Marrow

Transplant [19] to assess QOL, which has been used in previous GVHD
research [20]. The Functional Assessment of Cancer Therapy�Bone Marrow
Transplant consists of 4 subscales (physical, functional, emotional, and social)
and items specific to HCT. This measure consists of 47 items on a 5-point Lik-
ert scale, with higher scores corresponding to better QOL.

Symptom Burden
To assess chronic GVHD symptom burden, we used the Lee Symptom

Assessment Scale [21]. This 30-item symptom assessment measures the
negative effects of chronic GVHD on skin, vitality, lung, nutritional status,
psychologic functioning, and eye and mouth symptoms, with higher scores
indicating greater symptom burden. The Lee Symptom Assessment Scale is
well validated [22] and frequently used in chronic GVHD research [23].

Physical Functioning
The Human Activity Profile (HAP) was administered to assess patients’

physical fitness. The HAP is a 94-item self-report assessment of physical fit-
ness and energy expenditure [24]. Participants are asked to assess their phys-
ical functioning on a 3-point scale, with higher scores corresponding to
better physical functioning. The HAP is a validated measure and has been
used with allogeneic HCT survivors [24].

Social Support
We administered the Medical Outcomes Study Social Support Survey to

assess perceived social support [25]. The Medical Outcomes Study Social Sup-
port Survey consists of 19 items with 4 subscales measuring practical, infor-
mational and emotional, positive social interaction, and affectionate support.
Participants answer on a 5-point Likert scale, with higher scores demonstrat-
ing higher perceived support.

Coping Strategies
Patients’ coping strategies were assessed using the revised, 66-item ver-

sion of the Coping Inventory for Stressful Situation (CISS) [11] with subscales
measuring task-oriented coping (eg, purposeful efforts aimed at solving the
problem), negative emotion-oriented coping (eg, blaming oneself and self-pre-
occupation), and avoidance-oriented coping (eg, ignoring the problem or using
social activities to divert attention). The avoidance subscale also comprises a
distraction and social diversion subscale. The CISS uses a 5-point Likert scale;
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higher scores indicate greater use of the respective coping style. The CISS is a
valid instrument [26] and has been used in oncology settings [27].
Statistical Analyses
Data were analyzed using Stata software (version 14; StataCorp, LLC, Col-

lege Station, TX). Patients’ sociodemographic, clinical, and treatment-related
characteristics at the baseline time point were summarized with measures of
central tendency for continuous variables and proportions for categorical var-
iables. We described the rates of clinically significant anxiety and depression
symptoms at baseline, 3 months, and 6 months with the proportion of
patients scoring above the clinical cutoff. Next, we computed separate
adjusted analyses to test the associations of coping strategies, symptom bur-
den, physical functioning, and perceived social support at baseline (indepen-
dent variables) with anxiety symptoms at baseline (dependent variable). We
then repeated each analysis with depression symptoms at baseline as the
dependent variable. These models controlled for age, sex, severity of chronic
GVHD (moderate versus severe), and time from diagnosis of chronic GVHD to
study enrollment.

To assess predictors of longitudinal trends in QOL, we conducted linear
mixed-effect models with maximum likelihood to estimate missing data,
regressing QOL at all 3 time points on baseline coping, symptom burden,
physical functioning, and social support while also adjusting for patient age,
sex, chronic GVHD severity, and time since chronic GVHD diagnosis. We did
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Figure 1. Stud
not include anxiety and depression symptoms in this model because of the
large overlap of these symptoms with QOL. However, we repeated these
analyses with longitudinal anxiety symptoms and depression symptoms as
the dependent variable in place of QOL, with the same predictors as previ-
ously indicated. For illustration purposes, coping was operationalized as high
versus low with a median split. Standardized regression coefficients (bs) and
95% confidence intervals (CIs) were obtained to determine the magnitude of
the relationships, alongside a 2-sided a < .05 to assess statistical significance.
With a sample size of 50 patients, we had 90% power to detect a relationship
among the psychosocial predictors and QOL.

RESULTS
Patient Characteristics

We identified 75 patients with moderate to severe chronic
GVHD based on screening the EHR between July 2015 and July
2017. Thirteen were excluded because they had mild chronic
GVHD (n = 9) or were non-English speaking (n = 4), and 6 were
not approached because of physician refusal (n = 3) or missing
their appointment (n = 3). A total of 56 eligible patients were
approached in clinic, and 93% (52/56) agreed to participate
and enrolled in the study. Overall, 86% of patients (45/52)
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Table 1
Participant Characteristics (N = 52).

Characteristic Value

Age, median (range), y 63 (27-77)

Female sex 31 (59.6)

Race

White 48 (92.3)

Black 1 (1.9)

Multiracial 3 (5.8)

Hispanic ethnicity 7 (13.5)

Relationship status

Married/partnered 37 (71.1)

Single 7 (13.5)

Divorced 5 (9.6)

Widowed 3 (5.8)

Education

Some high school or high school graduate 17 (32.7)

Some college or college graduate 26 (50.0)

Postgraduate 9 (17.3)

Diagnosis

Acute myeloid leukemia/myelodysplastic syndrome 21 (40.4)

Acute lymphoblastic leukemia 8 (15.4)

Non-Hodgkin lymphoma 10 (19.2)

Hodgkin lymphoma 4 (7.7)

Myeloproliferative neoplasms 9 (17.3)

Conditioning intensity

Myeloablative conditioning 18 (34.6)

Nonmyeloablative conditioning 34 (65.4)

Received total-body irradiation 14 (26.4)

Donor type

Matched related donor 14 (26.9)

Matched unrelated donor 35 (67.3)

Haploidentical 3 (5.8)

Time from HCT to enrollment, median (range), mo 26 (4-161)

Chronic GVHD severity

Moderate 37 (71.2)

Severe 15 (28.8)

Chronic GVHD organ involvement*

Ocular 45 (86.5)

Skin 36 (69.2)

Oral 28 (53.8)

Lung 19 (36.5)

Myofascial 17 (32.7)

Gastrointestinal 13 (25.0)

Other 13 (25.0)

Receiving systemic steroids 43 (82.7)

Values are presented as n (%) unless otherwise indicated.
* Categories are not discrete as patients may have multiple organs involved

in chronic GVHD.
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completed the 3-month assessment, and 85% (44/52) com-
pleted the 6-month assessment. Reasons for incomplete
assessments are described in the study flow diagram (Figure 1).
As detailed in Table 1, patients were, on average, 63 years old
(range, 27 to 77 years), with the majority being female (59.6%;
31/52), white (92.3%; 48/52), and married or partnered (71.2%;
37/52). Most patients had a diagnosis of moderate chronic
GVHD (71.2%; 37/52).

Rates of Depression and Anxiety over Time
As measured by the HADS, 32.7% (17/52) of patients

reported elevated depression symptoms at baseline, 31.1%
(14/45) at the 3-month assessment, and 37.8% (17/45) at the
6-month assessment. Similarly, 30.1% (16/52) of patients
reported clinically significant anxiety symptoms at baseline,
followed by 20.0% (9/45) at the 3-month assessment and 36.4%
(16/44) at the 6-month assessment (See Figure 2).

Factors Associated with Depression and Anxiety Symptoms at
Baseline

Adjusting for age, sex, chronic GVHD severity, and time
since chronic GVHD diagnosis, patients reporting greater use
of negative emotion-oriented coping (b = 0.20; P = .002; 95% CI,
0.07 to 0.33) and less use of task-oriented coping (b =�0.10;
P = .021; 95% CI, �0.19 to �0.02) had greater depression symp-
toms at baseline. Worse physical functioning (b =�0.07;
P = .004; 95% CI, �0.11 to �0.02) and greater symptom burden
(b = 0.07; P = .002; 95% CI, 0.03 to 0.11) were also related to
more depression symptoms at baseline. Avoidance-oriented
coping (including the distraction and social diversion coping
subscales) and perceived social support were not associated
with depression symptoms.

Patients with greater use of negative emotion-oriented
coping (b = 0.28; P < .001; 95% CI, 0.17 to 0.40) and worse
physical functioning (b =�0.05; P = .034; 95% CI, �0.10 to
0.002) experienced greater anxiety symptoms at baseline
adjusting for age, sex, chronic GVHD severity, and time since
chronic GVHD diagnosis. Use of task-oriented or avoidance-
oriented coping (including the distraction and social diver-
sion coping subscales) was not associated with anxiety
symptom severity at baseline. Level of anxiety at baseline
was also not related to symptom burden or perceived social
support.

Longitudinal Predictors of QOL Trajectory
Patient-reported QOL remained stable over time (b =�0.34;

95% CI, �3.2 to 2.53; P = .815). We then examined whether
coping strategies predicted QOL over time. All statistics corre-
sponding to the following results are displayed in Table 2.
Furthermore, although analyses were conducted with a con-
tinuous score representing coping strategies, for graphical
representation (Figures 3 and 4), we categorized each coping
strategy with a median split (high versus low) to show differ-
ences in QOL based on high or low use of each coping strategy.
Regarding coping strategies predicting QOL over time, patients
who used more negative emotion-oriented coping at baseline
reported worse QOL over time (Figure 3A). In addition, less use
of task-oriented coping was associated with poorer QOL over
time (Figure 3B). The relationship between avoidant-oriented
coping and QOL was not significant (Figure 4A). Within the
avoidance subscale, less use of social diversion-oriented cop-
ing was associated with poorer QOL over time (Figure 4B);
however, distraction-oriented coping was not associated with
QOL over time (Figure 4C).
Symptom burden, physical functioning, and perceived
social support predicted QOL over time, such that patients
with higher symptom burden, worse physical functioning, and
less perceived support reported poorer QOL over time. All
models adjusted for age, sex, severity of chronic GVHD, and
time since diagnosis of chronic GVHD. Results were consistent
when analyses were repeated with longitudinal depression
and anxiety as outcomes in place of QOL.

DISCUSSION
With the increased use of allogeneic HCT, a potentially

curative therapy for many patients with hematologic
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significant anxiety and depression indicated by score �8 on the HADS.

Table 2
Linear Mixed-Effects Models Predicting QOL Longitudinally in Patients with Moderate to Severe Chronic GVHD

Quality of Life (FACT-BMT)

Variable b 95% CI P Value

Negative emotion-oriented coping (CISS) �0.58 �1.11 to �0.04 .035*

Task-oriented coping (CISS) 0.40 0.04 to 0.75 .028*

Avoidance-oriented coping (CISS) 0.29 �0.04 to 0.62 .089

Distraction-oriented coping (CISS) 0.04 �0.34 to 0.42 .838

Social diversion-oriented coping (CISS) 0.35 0.02 to 0.68 .039*

Chronic GVHD symptom burden (LSAS) �0.30 �0.47 to �0.13 .001y

Adjusted activity profile (HAP) 0.32 0.15 to 0.49 <.001y

Social support (MOS-SSS) 6.47 2.27 to 10.68 .003y

Separate models were constructed for each predictor of interest. All models adjusted for age, sex (male versus female), chronic GVHD severity (moderate versus
severe), and time from chronic GVHD diagnosis to study enrollment.
FACT-BMT indicates Functional Assessment of Cancer Therapy�Bone Marrow Transplant (range, 0 to 148); CISS, Coping Inventory for Stressful Situations (range, 16 to
80); LSAS, Lee Symptom Assessment Scale (range, 0 to 100); HAP, Human Activity Profile (range, 94 to 282); MOS-SSS, Medical Outcomes Study Social Support Survey
(range, 19 to 95).
* P < .05.
y P < .01.

2238 J.M. Jacobs et al. / Biol Blood Marrow Transplant 25 (2019) 2234�2242
malignancies, the psychosocial and physical burden of chronic
GVHD on allogeneic HCT survivors is ever prominent. The cur-
rent study is the first prospective observational study to high-
light the substantially high rates of depression and anxiety
symptoms in patients with moderate to severe chronic GVHD,
with approximately one third of patients meeting criteria for
clinically significant depression or anxiety. While disruptions
in mood are prevalent in HCT survivors [4-7], the incidence of
depression and anxiety in survivors who develop chronic
GVHD is not well understood. Previous work by our group
with cross-sectional data collected through the Chronic GVHD
Consortium demonstrated that 19.3% and 22.8% of patients
were moderately to extremely bothered by depression and
anxiety, respectively [28]. Furthermore, patients with self-
reported depression and anxiety in that study had worse QOL,
physical functioning, functional status, and survival [28]. We
also demonstrated an association between higher depression
and anxiety and greater symptom burden in patients living
with chronic GVHD [29]. Taken together, these findings high-
light the need for screening, referral, and intervention.

Although a somewhat larger body of evidence describes the
substantial QOL impairment experienced by HCT survivors
with chronic GVHD, this is the first longitudinal study to
examine predictors of QOL over time, identifying coping,
symptom burden, perceived social support, and physical func-
tioning as related constructs. The development of chronic
GVHD is the factor most strongly associated with QOL post-
transplantation [5], and the severity of chronic GVHD is
directly and inversely related to QOL [3]. Given the long-term
psychosocial and physical toll of chronic GVHD, identifying
populations at risk of poorer QOL over time is of utmost impor-
tance. Even more concerning is the absence of an association
between response to treatment for chronic GVHD and patient-
reported QOL [30]. This suggests that improving QOL requires
a multifactorial approach targeting several underlying corre-
lates of QOL, such as coping strategies, symptom burden, per-
ceived social support, and physical functioning, all of which
predicted QOL over time in the current study.

Patients in our study who used negative emotion-oriented
coping were more likely to report anxiety and depression
symptoms and poorer QOL over time, while patients who used
task-oriented coping reported fewer depression symptoms
and better QOL over time. Coping style is a modifiable con-
struct that, if altered to be more adaptive in the context of a
chronic medical stressor, could potentially change the trajec-
tory of QOL for patients with chronic GVHD. Alternatively,
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management of anxiety and depression may lead to use of
more helpful coping strategies and less use of negative emo-
tion-oriented strategies. Although negative emotion-oriented
coping includes blaming oneself, negative self-statements, and
denial, task-oriented coping seeks to solve a problem, set
goals, or gather information. It is notable that patients in this
study who used social diversion coping strategies, a subscale
of avoidance-oriented coping, had better QOL over time. While
avoidance of a problem would generally be viewed as a mal-
adaptive coping style, avoidance in the form of social diversion
can be a helpful and healthy approach to manage anxiety and
depression in the context of a chronic stressor such as GVHD,
which is largely unchanging and minimally controllable. We
identified only 1 other study that examined use of coping
post-transplantation but not specifically in chronic GVHD.
Consistent with our findings, this study demonstrated that
patients who turn to less adaptive coping strategies and have
transplant-related symptomatology are at higher risk for
depression [31].

The results of our study also showed that symptom burden
was associated with greater depression symptoms, poorer
physical functioning was associated with anxiety, and both
symptom burden and physical functioning predicted QOL over
time. These findings are consistent with the few studies exam-
ining these constructs in patients with chronic GVHD. One
study demonstrated that symptom burden in patients with
chronic GVHD is associated with lower physical functioning
[30]. Furthermore, use of prednisone has been shown to be
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associated with higher symptom burden and QOL [30], which
is significant as 82.7% of the current sample was receiving sys-
temic corticosteroids. Symptom burden can lead to functional
impairments and activity limitations, which affects QOL and
overall functional status in patients post-HCT [30,32]. We also
demonstrated that patients with lower perceived social sup-
port experienced poorer QOL across all time points. We were
unable to identify any literature reporting on perceptions of
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social support in chronic GVHD, but in 1 study of survivors of
autologous transplantation, problematic social support was
associated with poorer long-term survival [33]. This finding
further supports that recognizing patients with deficits in
social support or those receiving problematic support may
identify 1 population at risk for poorer QOL across time.

Certain limitations should be considered when interpreting
the study results. First, the relatively small sample comprises
primarily white, non-Hispanic English-speaking participants,
restricting the generalizability of the findings. Second, the
analyses did not account for anxiety or depression symptoms
or disorders before HCT, which are known to predict the devel-
opment of mood disorders post-transplant [34]. Furthermore,
although the analyses did adjust for age, sex, chronic GVHD
severity, and time since chronic GVHD diagnosis, additional
disease- and treatment-related factors may confound the rela-
tionships among the examined psychosocial factors, such as
time elapsed since transplant, other post-transplant complica-
tions, medications, infections, or pre-existing medical or psy-
chiatric comorbidities. However, given our limited sample
size, we are unable to adjust for all these factors. Although we
cannot determine directionality of the relationships between
baseline anxiety and depression and baseline coping, symptom
burden, physical functioning, and perceived social support, a
major strength of the study is the longitudinal examination of
anxiety, depression, and predictors of QOL in a prospective
cohort. Although there is a noticeable change in anxiety at the
second study time point, we are limited in our ability to under-
stand what may be driving that anxiety change and whether
this is clinically meaningful. Nonetheless, the study time points
are not anchored to a clinical event; patients could enroll at
any time following their chronic GVHD diagnosis.

There are unmet psychosocial and physical needs of
patients who develop chronic GVHD post-HCT [35], and these
findings highlight the substantial need to promote adaptation
and enhance effective coping while maintaining or improving
QOL and mood. Although poor coping may have downstream
effects on mood and QOL, alternatively, the presence of
depressive or anxiety symptoms can affect the coping strate-
gies one chooses to engage with. In the short term, patients at
risk for poorer QOL and mood disorders warrant expeditious
referral to supportive care services such as psychology, psychi-
atry, and/or social work for proactive management of depres-
sion and/or anxiety symptoms. In addition to therapy with a
licensed clinical social worker or psychologist, patients may
benefit from a pharmacologic approach for mood management
with antidepressants or anxiolytics. In the long term, the cor-
relates of anxiety and depression and predictors of QOL identi-
fied in the current study (ie, coping strategies, perceived social
support, physical functioning, and symptom burden) are modi-
fiable by way of evidence-based psychosocial interventions
that can be easily adapted to target the unique needs of
patients with chronic GVHD. For example, interventions based
on cognitive behavioral therapy are beneficial for improving
mood [36] and QOL [37] for cancer survivors and have been
used in patients post-HCT [38]. Specifically, skills-based inter-
ventions target aforementioned modifiable constructs by
teaching patients techniques to (a) employ adaptive coping
strategies [39], (b) enhance physical functioning [40], (c)
expand social support networks [41], (d) manage symptoms
and side effects [42], and (e) improve mood [43], among
others. A skills-based cognitive behavioral therapy interven-
tion that is innovatively adapted for patients with chronic
GVHD has the potential to substantially enhance the care of
patients throughout the trajectory of the disease.
In summary, chronic GVHD can be a debilitating outcome
for HCT survivors, with stable and high rates of clinically ele-
vated anxiety and depression symptoms. These findings high-
light the substantial psychosocial and physical needs of
patients with chronic GVHD and identify distinct and modifi-
able correlates of depression, anxiety, and QOL such as coping,
symptom management, physical functioning, and perceived
social support. Although substantial efforts are devoted to bet-
ter prevent or treat chronic GVHD, future investigation should
also focus on innovative, evidence-based interventions that
promote skill acquisition and improve post-transplant out-
comes by improving mood and maintaining QOL for patients
with chronic GVHD.
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