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Abstract

Purpose: Given the complexities and risks of allogeneic HCT, patients and their family 

caregivers may experience elevated psychological distress, including symptoms of anxiety and 

depression, in anticipation of the procedure. Patients and caregivers also bring with them their pre-

HCT experiences of diagnosis, prior treatment, and associated burdens, thus potentially 

compounding their acute distress. Identification of clinical, psychosocial, and sociodemographic 

factors related to pre-HCT distress would allow targeting of patients and caregivers who may 

require assistance during the HCT process.

Methods: Consecutive patients (n=111) and their caregivers (n=110) completed measures of 

anxiety, depression, cancer distress, perceived threat, perceived control, self-efficacy, relationship 

quality, and physical quality of life in the week before HCT. Multivariate linear regression analysis 

was used to identify factors associated with patient and caregiver anxiety or depression, including 

disease type, donor type, and patient and caregiver sociodemographic, health-related, and 

psychosocial factors.

Results: Family caregivers had higher levels of anxiety and depression symptoms than patients. 

Thirty percent of caregivers vs. 17% of patients met criteria for clinically significant anxiety and a 

lesser amount (5% for both) met criteria for clinically significant depression. Patient anxiety was 

related to younger age (b=−.22, p=.005) and greater cancer-related distress (b=.59, p<.001), while 

caregiver anxiety was related to lower self-efficacy (b=−.19, p=.011) and greater cancer-related 

distress (b=.58, p<.001). Similarly, patient depression was related to lower perceived control (b=−.

17, p=.050), greater cancer-related distress (b=.34, p=.005), and lower physical functioning (b=−.
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26, p=.008), while caregiver depression was related to greater cancer-related distress (b=.46, p<.

001).

Conclusions: Family caregivers may be more emotionally vulnerable than patients before HCT 

and in need of additional assistance. Cancer-related distress was the strongest correlate of anxiety 

and depression in both patients and caregivers, suggesting that distress related to their cancer 

experience and its consequences plays a major role in their emotional functioning prior to HCT.
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Introduction

Allogeneic hematopoietic cell transplant (HCT) treatment for hematological malignancy and 

disease is a challenging medical procedure for patients and their family caregivers. It 

involves lengthy hospitalization for aggressive immunosuppressive chemotherapy treatment 

and immune system reconstitution, and extensive post-discharge care to reduce the risk of 

potentially lethal complications such as infection[1]. Prior to HCT, patients must undergo 

comprehensive clinical evaluation to ensure they are good candidates for the procedure. In 

addition, patients need to identify a family caregiver who can help the them participate in 

their care during the immediate post-HCT discharge period, during which successful 

treatment requires careful and diligent attention to multiple factors (e.g., multiple daily 

medications, multiple outpatient clinic visits per week, vigilance to avoid potential sources 

of infection)[2].

Given the myriad psychological challenges associated with HCT, both patients [3, 4] [5, 6]; 

and family caregivers [7] [8, 9]; have been reported to be at risk for symptoms of anxiety 

and depression. Interestingly, the few studies that have concurrently examined patients and 

their family caregivers in this population prior to HCT have found that the severity of 

anxiety and depressive symptoms is similar or higher among the caregivers [9, 10]. To date, 

however, we know little about factors that may influence the severity of such symptoms in 

either patients or their family caregivers. During the course of treatment, patients and family 

caregivers have been reported to experience distress such as uncertainty and family strain 

associated with elements of the treatment process that they just finished (e.g., induction 

chemotherapy) and elements that lay ahead (e.g., transplant) [11]. These psychological 

factors may increase their risk for anxiety and depression, as their level of emotional burden 

grows. In addition, their perceptions of both the upcoming transplant and their psychological 

and relational resources to manage difficulties may also impact levels of anxiety and 

depression symptoms. Perceptions of high threat posed by the patient’s disease, perceptions 

of having low/no control over outcome of the transplant, perceptions of low relationship 

quality and perceptions of low self-efficacy may all increase anxiety and depressive 

symptoms[12–15]. Finally, patients and family caregivers affect one another. For example, 

the level of cancer-related distress experienced by a patient, or the patient’s self-efficacy, 

may be related to their caregiver’s anxiety and/or depression levels or interactions between 

them may express this anxiety[16]. In the same way, caregiver characteristics and factors 

could be related to the patient’s level of anxiety and depression.
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The purpose of the present study was to provide a first critical test of factors we 

hypothesized would be associated with the severity of anxiety and depressive symptoms in a 

sample of hematological malignancy patients about to undergo allogeneic HCT and their 

family caregivers. We examined factors that previously have been reported to be important 

predictors in other cancer populations, including: sociodemographic factors (e.g., age, sex); 

patient clinical status (e.g., disease type, donor type); self- reported health-related factors 

(e.g., physical functioning); psychosocial factors (e.g., cancer-related distress, perceived 

control, self-efficacy). To our knowledge, the present study is the first to concurrently 

examine this set of factors in family caregivers along with patients scheduled for HCT. A 

better understanding of the factors contributing to heightened symptoms of anxiety and 

depression in patients and their family caregivers prior to HCT is critical for developing 

more effective interventions to improve the clinical management of this vulnerable 

population at this critical time in their treatment.

Method

Participants

Participants were adult patient-family caregiver dyads recruited prior to allogeneic HCT 

from the UPMC Hillman Cancer Center. Eligible patients were scheduled for their first 

allogeneic HCT, as part of a curative treatment protocol for hematological malignancy, were 

English-speaking, and had no medical record of serious mental illness (e.g., psychosis). 

Patients were asked to identify the one person who would serve as their main family 

caregiver during the transplant and follow up process. All caregivers were also English 

speaking. Both the patient and family caregiver had to agree to participate in the study, as a 

dyad, to be enrolled.

Procedure

The study was approved by the University of Pittsburgh Institutional Review Board. All 

eligible patients were initially asked by the transplant treatment team if they would be 

willing to have study staff contact them to discuss the study. Participants provided written 

informed consent and responded to all study measures and questionnaires during face-to-

face interview conducted 4–14 days prior to HCT. Patients and caregivers were each 

interviewed separately. Interviews were approximately 30–45 minutes in length, were 

arranged to coincide with medical visits when possible, and were conducted by a trained 

bachelor’s-level study staff person. Data presented here reflect an analysis of baseline 

characteristics of a longitudinal descriptive study.

Measures

Sociodemographic information, including age, sex, ethnic group, financial status, 

education level, and type of patient-caregiver relationship, was obtained from all 

participants. Financial status was assessed with one item with the stem, “Thinking about 

your money situation, would you say you” with three completion options: “do not have 

enough for basic requirements”, “have just enough to get along on”, or “are comfortable” 

[17]. This item was developed for use in a large scale multinational World Health 

Organization study of social and health aspects of aging.
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Clinical characteristics, including type of patient’s disease and type of donor (matched 

unrelated, sibling, haploidentical, or cord), were obtained from patients’ medical records.

Health-related characteristics included perceived physical functioning, which was 

assessed in both patients and caregivers through self-report via physical component score of 

the Medical Outcomes Study 36-item Short Form Health Survey (SF-36; [18]). Patients and 

caregivers also completed the Brief Charlson Comorbidity Index, which is an 11-item 

measure used to assess the presence of comorbid medical conditions [19]. A summary score 

was calculated, with a higher score indicating more serious and more comorbid conditions. 

For analyses, we removed the contribution of the cancer condition related to the transplant 

from the patients’ scores for patient-caregiver comparisons.

Both patients and caregivers also completed the following measures.

Anxiety and Depression Symptoms

The Hospital Anxiety and Depression Scale (HADS;[20]) contains two 7-item subscales to 

measure the severity of anxiety and depression symptoms and is widely used in medical 

populations. Subscale scores range from 0 to 21: scores of 8–10 indicate mild distress while 

11–21 indicate clinically significant distress (among patients in the present sample, α=.85 

and .76 for anxiety and depression, respectively; among caregivers, α= .87 and .74 for 

anxiety and depression, respectively).

Psychosocial characteristics

Cancer-related Distress was assessed via the 35-item Cancer and Treatment Distress Scale, 
Acute version (CTXD) developed for HCT patients [11, 21]; family caregivers completed 

the caregiver version of the CTXD (CTXD-CG). Items in the patient version covered topics 

such as uncertainty, family strain, appearance and sexuality, health burden, managing the 

medical system, finances, and acute symptoms. Topics in the caregiver version covered 

uncertainty, burden, medical/financial issues, and changes due to cancer. For both measures, 

a total distress summary mean score was tabulated. This score ranges from 0=no distress to 

3=severe distress for both patients and caregivers (α=.95 for CTXD and .91 for CTXD- CG 

in the present sample).

Perceived threat was assessed using a 3-item measure [22]. These items concerned how 

serious, life threatening, and threatening to their well-being their (or their patient’s) 

condition was (1=not at all; 5=extremely threatening). Items were averaged; α=.79 and .75 

for patients and for caregivers, respectively, in the present sample).

Perceptions of patient’s control over transplant and long-term course of cancer was 

assessed via two items adapted from Christenson and colleagues’ work in cancer [23]. We 

changed “cancer” in one item to “transplant.” Participants rated an item concerning how 

much control they thought the patient had over the effectiveness of the transplant and over 

the long-term course of the cancer (1=absolutely no control; 5=total control). Items were 

highly correlated (r=.73 and .78 for patients and for caregivers, respectively) and were 

averaged.
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Relationship Quality was reported by both the patient and caregiver via a 20-item measure 

adapted by Dew and Bromet [24] from the work of Spanier [25] and Pearlin and Schooler 

[26], and used extensively in organ transplant candidates, recipients, and their family 

caregivers ([27–31]. This instrument yields an overall relationship quality score (1=poor 

relationship, 5=excellent relationship) (α=.95 and .94 for patients and caregivers, 

respectively, in the present sample).

Perceived Self-efficacy was measured through the General Self-Efficacy Scale (GSE; [32]) 

which is a 10- item summed measure assessing beliefs about personal ability to handle new 

and difficult tasks (α=.86 for both patients and caregivers in the present sample).

Statistical analysis

Descriptive statistics were used to characterize anxiety and depression symptoms, as well as 

potential patient-related and caregiver-related correlates of these symptoms 

(sociodemographic, health-related and psychosocial factors). Paired t-tests (for continuous 

variables) and McNemar χ2 tests (for categorical variables) were conducted to compare 

patients and caregivers on HADS symptom severity scores, HADS caseness, the health-

related and psychosocial factors, and sociodemographics. These types of tests keep each 

individual patient’s score paired with their specific family caregiver during the analysis. 

Correlation coefficients were calculated to examine bivariate relationships between patient 

and caregiver anxiety and depressive symptom severity, as well as the relationships of 

symptom severity with patient and caregiver sociodemographic, patient clinical, and patient 

and caregiver health-related and psychosocial variables. In order to examine independent 

correlates of anxiety and depressive symptom severity, multiple linear regression analyses 

were then conducted, entering the sociodemographic, health-related, and psychosocial 

variables which showed correlations of at least modest size (r≥.20) with a given outcome as 

predictors. Separate regression analyses were performed for patient depression and patient 

anxiety and for caregiver depression and caregiver anxiety. Like the bivariate analyses, the 

multiple regressions took the paired nature of the patient-caregiver data into account because 

caregiver variables within a given dyad were include as predictors for each patient symptom 

outcome variable and, similarly, patient variables within a given dyad ere included as 

predictor for each caregiver symptom outcome variable. Data analysis was conducted using 

IBM SPSS version 24.

Results

One hundred eleven of 121 consecutive eligible patients approached agreed to participate. 

Reasons for refusal included: not wanting the caregiver to be burdened or caregiver refusal 

(n= 4), patient feeling too sick (n=3) and patient not interested (3). One patient-caregiver 

dyad withdrew prior to questionnaire completion due to not wanting an additional burden 

and one caregiver from another dyad was unable to complete the questionnaires due to time 

constraints. Thus 111 patients and 110 caregivers provided data for the study. As shown in 

Table 1, most participants were European American, and married, with 34– 43% having at 

least a college education. Most dyads were spousal dyads (61%) and slightly more patients 

were male (56%) consistent with the transplant population, while more caregivers were 
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female (71%). A majority of patients had acute myelogenous leukemia (AML; 61%) and 

about half (51%) had an unrelated donor. Patients and caregivers did not differ on age (53.7 

years v. 53.2 years) or on self- endorsed financial situation (about half from each group 

described being comfortable). Table 1 also shows descriptive statistics for patient and 

caregiver health-related and psychosocial characteristics. Caregivers reported higher levels 

of perceived threat and physical function but no differences in perceived control, or self-

efficacy. Patients reported higher relationship quality than caregivers. We also provide 

descriptive data separately for each specific type of patient-caregiver relationship (please see 

Supplementary Table 1). We could not do formal comparisons of patient-caregiver 

subgroups because the groups are too small.

Anxiety and depression symptoms

Table 2 shows mean severity of anxiety and depression symptoms in both patients and 

caregivers, as well as caseness in each domain. Caregivers reported greater symptom 

severity in both areas compared to patients. In terms of caseness, 30% of caregivers had 

clinically significant anxiety compared with 17% of patients. Patients and caregivers were 

less likely to meet the caseness criterion on the depression scale, with 5% of each group 

endorsing clinically significant depression.

Correlates of anxiety and depression symptom severities

We first examined whether patient sociodemographic factors (age, sex, financial situation, 

education, type of relationship with caregiver), clinical characteristics (disease type, donor 

type) and health-related and psychosocial characteristics (physical functioning, comorbidity, 

perceived threat, perceived control, relationship quality, cancer distress) as well as the 

corresponding caregiver sociodemographic, health- related and psychosocial characteristics 

were related to the severity of anxiety and depressive symptoms in either the patients or the 

caregivers. Results are shown in Table 3 (see columns showing r’s, the simple correlation 

coefficient between each factor and the depression and anxiety variables). It is noteworthy 

that the severities of patient anxiety and depression were not significantly correlated with 

caregiver anxiety and depression severities. In patients, younger age was related to higher 

severity of anxiety but not depression. Having a poorer financial situation was related to both 

higher anxiety and depression. None of the clinical characteristics were related to patient 

anxiety or depression. For the health-related and psychosocial characteristics, patients with 

higher perceptions of threat, lower perceptions of control and higher cancer distress had 

higher depression and anxiety symptom levels. No caregiver health-related or psychosocial 

factors were related to the severity of patient anxiety and depression symptoms.

Turning to the correlations for caregiver anxiety and depression symptom levels, younger 

age and lower self-efficacy were related to higher anxiety severity, while younger age and 

having at least a college education were related to higher depression severity. Caregivers 

who were spouses of patients had lower depression levels than other types of caregivers. No 

patient clinical factors (including patient depression and anxiety) were related to caregiver 

anxiety or depression severities. Among the psychosocial factors, caregivers having more 

cancer-related distress also had higher anxiety levels. Caregiver depression levels were not 

related to either patient or caregiver health-related or psychosocial factors.
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Next we completed the multivariate analyses. Given the need to ensure an appropriate ratio 

of study participants to variables considered in multivariate analysis examining the outcomes 

of HADS anxiety scores and depression scores, only variables showing correlations of at 

least modest size (r≥.20) with a given outcome were included in the multiple regression 

analysis. Thus for patient anxiety, patient age, patient financial situation, patient perceived 

threat, patient perceived control, patient cancer-related distress, and patient general self-

efficacy were included in the regression. As a set, the variables were significantly related to 

the severity of patient anxiety symptoms (F(6,102)=20.10, p<.001; R=. 74), with younger 

age and greater cancer distress having significant independent associations with greater 

patient anxiety (see Table 3, column with beta coefficients for patient anxiety). For patient 

depression, patient financial situation, patient perceived threat, patient perceived control, 

patient cancer-related distress, patient physical functioning, patient self-efficacy, and 

caregiver perceived threat were included in the regression. This group of factors was 

significant as a set for the severity of patient depression symptoms, (F(7,94)=9.31, p<.001; 
R=.64), with less patient perceived control, greater patient cancer distress, and worse patient 

physical functioning showing significant independent effects for greater depression severity 

(see Table 3, column with beta coefficients for patient depression).

For caregiver anxiety symptom severity, caregiver age, caregiver sex, caregiver distress, and 

caregiver self-efficacy were included in the regression. As a set, the factors were 

significantly associated with anxiety severity (F(4,102)=22.18, p<.001; R=.68). As shown in 

Table 3, with caregiver cancer distress and caregiver general self-efficacy were significant 

independent correlates: greater caregiver cancer distress and lower caregiver general self-

efficacy were related to greater anxiety severity (see beta coefficients shown for caregiver 

anxiety). For caregiver depression symptom severity, type of relationship, caregiver age, 

caregiver education, caregiver cancer distress, and caregiver general self-efficacy were 

included in the regression. The factors as a set were significant (F(5,101)=7.84, p<.001; R=.
53); only caregiver cancer distress had a significant independent effect, with greater 

caregiver cancer distress related to greater caregiver depression severity (see Table 3, column 

with beta coefficients for caregiver depression).

Because cancer distress was a central factor for both patient and caregiver anxiety and 

depression, we explored which subscales of the measure might have been relatively more 

important or that accounted for the impact of the total cancer distress measure. We found 

that the cancer distress subscales were highly intercorrelated (median correlation of .57; 

range of .48-.82) and we therefore had to add each subscale individually to each of the four 

regressions that included all of the other factors (i.e., the factors included in the regressions 

shown in Table 3. The results were that all the subscales were similarly strongly associated 

with patient outcomes (median regression coefficient =.41; range =.26-.52 for anxiety; =.28; 

range =.18 - .32 for depression) and with caregiver outcomes (median regression coefficient 

=.41; range =.31-.56 for anxiety; =.31; range =.24 −.39 for depression).

Discussion

This study identified some important distinctions between and correlates of patient and 

caregiver anxiety and depression that add to the growing literature on understanding how 
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patients and caregivers approach medical challenges. We found that clinically significant 

levels of anxiety symptoms were more common than clinically significant levels of 

symptoms of depression in both patient and family caregivers prior to allogeneic HCT. We 

found that in both groups, just 5% met criteria for clinically significant levels of depressive 

symptoms. However, 17% of patients and 30% of family caregivers reported anxiety 

symptoms in the clinically significant range. Comparisons of the severity of anxiety and 

depression symptoms treated as continuous variables showed the same pattern, with anxiety 

symptoms experienced as more severe, on average, than depressive symptoms. Further, from 

the standpoint of clinical significance, the 2-point difference we found between mean 

anxiety scores for patients and caregivers can be considered as having met the threshold of a 

“minimally important difference” on the HADS anxiety scale, based on recommendations of 

1.5 to 2.5 points in other medically ill populations [33, 34]. Overall, these findings may 

reflect the impact of uncertainty and worry about the upcoming treatment on general levels 

of anxiety.

Novel to the present study was our attempt to explore possible differences between 

caregivers and patients in the predictors of anxiety and depression symptom severity. We 

assessed a number of sociodemographic, clinical and health characteristics, and 

psychological characteristics in both patients and their family caregivers that have been 

reported to serve as important correlates of anxiety and depressive symptoms in other patient 

populations. Several key findings emerged. First, the severity of symptoms of patient anxiety 

and depression were unrelated to the severity of caregiver anxiety and depression symptoms. 

Second, none of the caregiver factors were related to anxiety or depression symptom severity 

in the patients, and none of the patient factors were related to anxiety or depression in the 

caregiver. However, we observed several patient-related correlates of patient anxiety and 

depression symptom severity. Patients who were younger and reported greater cancer-related 

distress endorsed higher levels of anxiety. These results are consistent with other reports 

showing that younger patients experience more anxiety and depression in other cancer 

populations, potentially due to cancer diagnosis being an “off life course” event for them, 

meaning it is an event that tends to happen during a different (i.e. older) phase of life [35]. 

We found that patients who felt they had less control over their transplant and disease 

outcomes, those who had more cancer-related distress, and those reporting poorer physical 

functioning reported greater levels of depression. The relationship between perceived control 

and depression has substantial roots in the literature (e.g., [36]) and our findings here add to 

that literature although it is surprising that the relationship between perceived control and 

anxiety in patients did not bear out in the multivariate analyses. Perceptions of poorer 

physical functioning may reflect negative cognitive beliefs that are associated with 

depression, or conversely, physical impairment could increase risk for depression. Further, it 

is noted that patient reported factors examined here, such as patient depression and 

perceived physical functioning, as well as emotional support, have all been associated with 

patient health outcomes following HCT [3, 37, 38].

For the caregivers, we found fewer reliable associations of factors to anxiety and depression 

symptom severity. Lower levels of perceived efficacy and higher levels of cancer-related 

distress were related to anxiety. As the caregiver is tasked with providing care to the patient 

both after hospital discharge, as well as in an ongoing manner, a positive sense of self-
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efficacy may be important for their emotional well-being. The relationship between self-

efficacy and anxiety has been observed in other cancer and cancer caregiver populations as 

well [39–41]. Higher levels of cancer-related distress were also associated with anxiety, and 

it was the only factor reliably associated with caregiver depression. It is possible that those 

caregivers who were more burdened and dealing with many stressors were more vulnerable 

to experiencing other types of distress including anxiety and depression.

It is notable that we found cancer-related distress to be a key correlate for both patient and 

caregiver anxiety and depression symptom severity. The mean levels on the cancer-related 

distress measures in our sample were similar to scores reported in other HCT samples [21, 

42]. In our sample, cancer-related distress was moderately to strongly correlated with patient 

anxiety and depression and caregiver anxiety and depression in the range of r=.49-.69. 

Although one might suggest that they are measuring overlapping concepts, we don’t believe 

that is the case as our choice of cancer-related distress measure, the CTXD and CTXD-CG 

version, encompasses broad aspects of the cancer and cancer-treatment experience such as 

distress related to physical symptoms, appearance, financial strain, family strain, and 

uncertainty. Thus, it can be considered reflective of both emotional sequelae from pre-

transplant disease and treatment processes as well as the upcoming transplant. We also did 

not find any evidence that any one subscale of the CTXD or CTXD-CG was more important 

than the others, thus there was no specific type of cancer distress (e.g., uncertainty, changes 

in appearance) that stood out. Overall, patients and caregivers who had a more difficult time 

during the pre-transplant cancer treatment process may be at higher risk for anxiety and 

depression and should potentially be targeted for additional assistance as they approach 

transplant.

Although this study’s inclusion of caregivers and assessment of variables that are relatively 

novel to this study population in the literature are strengths, the cross-sectional design limits 

inferences regarding the direction of the effects. Although we had a large subgroup within 

our sample of spousal patient-caregiver dyads, our nonspousal dyads were heterogeneous. 

Thus, while we could examine differences in patient and caregiver depression and anxiety as 

a function of spousal vs. nonspousal dyads, we did not have enough dyads with each 

nonspousal type (e.g. adult child caregiver, parent caregiver) to be able to examine whether 

certain types of these dyads bore different patterns of associations with respondent anxiety 

and depression levels. Further, most of the sample was Caucasian and non-Hispanic, making 

it impossible to examine associations between symptoms of anxiety and depression and race 

and ethnicity.

In conclusion, the period prior to allogeneic HCT can be distressing to both patients and 

caregivers, mainly in the form of anxiety and to a lesser extent depression. Caregivers appear 

to experience more anxiety and depression than patients, although anxiety is a larger concern 

with 30% of the caregiver sample clinically anxious. This posits a focus on the well-being of 

family caregivers may be of critical importance, and efforts to help improve their self-

efficacy may decrease their anxiety. For patients, those who are younger may be at greater 

risk anxiety, and those who feel a lack of control and physically debilitated may be at greater 

risk for depression. The strongest association to anxiety and depression was cancer-related 

distress, suggesting that patients’ and caregivers’ personal experiences with cancer, and its 
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consequences such as family and financial strain, are highly relevant for their general 

psychological functioning prior to HCT. Thus, screening for cancer-related distress could be 

important for identifying areas of difficulty for both patients and caregivers as well as 

identifying patients (and caregivers) at higher risk for anxiety and depression. It may be 

prudent to target those patients, and particularly caregivers, with the most difficult disease 

experiences prior to HCT for additional assistance, including referrals for psychological care 

and support.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Descriptive characteristics of participants (N=221)

Patients
(n=111)

Caregivers
(n=110) Test statistic,

a
 p 

value

Sociodemographic characteristics

Age (mean; range; SD) 53.7; 22–71; 10.3 53.2; 18–86; 13.6 0.345, 0.731

Sex, Female % (n) 44 (49) 71 (78)

Ethnic Group, European American % (n) 95 (106) 95 (104) b
 .000

    African American % (n) 5(5) 5(5)

    Native American % (n) 0 1(1)

Financial situation
c −1.111, 0.269

    Do not have enough for basic requirements 10(11) 7(7)

    Have just enough to get along on 41 (46) 40 (42)

    Are comfortable 49 (54) 53 (56)

Highest education level, > college graduate 34 (38) 43(47) .121, <.001

Marital status, married/partnered %(n) 77 (85) 81(89) .286, <.001

Type of Pt-C relationship, spousal %(n) 61 (68)

    Pt parent-Cg Adult child %(n) 11 (12)

    Pt Adult child - Cg parent %(n) 13 (14)

    Sibling/sibling in law %(n) 13 (14)

    Friend %(n) 3(3)

Clinical characteristics

Disease type, AML %(n) 61 (68)

    ALL %(n) 7(8)

    MDS %(n) 16(18)

    Other %(n) 15 (17)

Type of Donor, MUD %(n) 51 (57)

    Sibling %(n) 37 (41)

    Haploidentical %(n) 11 (12)

    Cord %(n) 1 (1)

Health-related characteristics, M (SD)

Perceived physical functioning 37.69 (9.8) 50.68 (9.3) 10.078***,<.001

Brief Charlson Comorbidity
d 0.97 (1.3) 0.50 (0.9) 3.090**, .003

Psychosocial characteristics, M, range, (SD)
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Patients
(n=111)

Caregivers
(n=110) Test statistic,

a
 p 

value

Perceived disease threat 4.32 (0.7) 4.37 (0.6) −0.540, .590

Perceptions of patient’s control over transplant and long-term course of 
cancer

3.11 (0.9) 3.17 (0.9) −0.438, .662

Relationship quality 4.43 (0.5) 4.27 (0.5) 2.908**, .004

Cancer treatment related distress
e 1.25 (0.6) 1.13 (0.5) N/Ac

Self-efficacy 3.27 (0.4) 3.21 (0.3) 0.870, .386

a
χ2 for nominal variables and paired t tests for continuous variables

b
no test statistic is reported because Fishers exact test p value is reported; all 5 African American patients had African American caregivers

c
n may not total group number as some demographic data missing

d
Patients’ mean score including cancer condition related to the transplant was 2.96; t=17.891; p<.001

e
patient and caregiver versions of this scale are not comparable

*p<.05

**
p<.01

***
p<.001

AML = Acute Myelogenous Leukemia; ALL = Acute Lymphocytic Leukemia; MDS = Myelodysplastic Syndrome; MUD = Matched Unrelated 
Donor
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Table 2.

HADS Anxiety and Depression scores and caseness for patients and caregivers

Characteristic Patients

(n=110)
a

Caregivers

(n=107)
a

Test

statistic
b

Anxiety
b
, (mean; range; SD)

6.64; 0–19; 4.1 8.62; 0–21, 4.1 −3.653***

Caseness: Normal %(n) 66 (73) 42 (45) 15.56***

          Mild %(n) 16 (18) 28(30)

          Clinically significant %(n) 17 (19) 30 (32)

Depression
b
, (M; range; SD)

4.10; 0–14; 3.2 5.14; 0–13; 2.9 −2.717**

Caseness: Normal %(n) 87 (96) 79 (85) 3.86

          Mild %(n) 8 (9) 16 (17)

          Clinically significant %(n) 5 (5) 5 (5)

a
One patient and 3 caregivers were missing HADS data.

b
McNemar-Bowker χ2 test for nominal variables and paired t tests for continuous variables

**
p<.01

***
p<.001

HADS = Hospital Anxiety and Depression Scale
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Table 3.

Correlates of HAPS anxiety and depression symptom severity in patients and family caregivers

Patient Caregiver

Anxiety Depression Anxiety Depression

r b r b r b r b

Patient (Pt) factors

Sociodemographic characteristics

Pt Age −.32*** −.22** −.09 −.09 −.08

Pt Sex, female .13 .11 −.19 −.14

Financial situation
a −.31*** −.03 −.23** −.09 −.01 .05

Education, ≥college degree −.05 .15 .07 .16

Type of relationship, spousal −.14 .06 .18 −.20* .01

Clinical characteristics

Disease type, AML (vs. all others) −.02 .11 −.03 −.02

Donor Type, MUD (vs. all others) −.05 .08 .15 .13

Health-related characteristics

Pt SF36 Physical composite −.15 −.37*** −.26** −.08 −.14

Pt Brief Charlson Comorbidity Index .08 .11 .09 .05

Psychosocial characteristics

Pt Perceived threat .21* .06 .25** .06* .10 .11

Pt Perceived control −.29** −.12 −.34*** −.17 −.08 −.14

Pt Relationship quality
−.09

b
−.14

b
.01

b
−.06

b

Pt Cancer distress .69*** .59*** .52*** .34** .11 .02

Pt Anxiety .06 . .03

Pt Depression .15 .16

Pt General self-efficacy −.35*** −.14 −.39*** −.15 .08 .07

Caregiver (Cg) factors

Sociodemographic characteristics

Cg Age .01 .10 −.28** −.11 −.20* −.08

Cg Sex, female −.08 −.16 .24* .15 .14

Financial situation
a −.05 −.06 .03 −.05 −.12 .08

Education, ≥college degree .07 .11 .17 .24*

Health-related characteristics

Cg SF36 Physical composite −.06 −.13 .13 −.05

Cg Brief Charlson Comorbidity Index .08 .12 .11 .07

Psychosocial characteristics

Cg Perceived threat .19* .25* .06 −.04 .07

Cg Perceived control −.15 −.11 −.02 −.04

Cg Relationship quality
.07

b
.01

b
−.05

b
−.02

b
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Patient Caregiver

Anxiety Depression Anxiety Depression

r b r b r b r b

Cg Cancer distress .00 .07 .62*** .58*** .49*** .46***

Cg Anxiety .06 .16

Cg Depression .03 .16

Cg General self-efficacy .02 −.01 −.34*** −.19* −.25* −.09

*
p < .05

**
p < .01

***
p<.001

a
Participants endorsed Financial Situation as 1=not enough for basic requirements; 2=just enough to get along on; 3=comfortable

b
Taking type of dyad (spousal vs not) into account did not affect the significance of the correlation between relationship quality and symptoms

Abbreviations: HADS=Hospital Anxiety and Depression Scale; AML=Acute Myelogenous Leukemia; MUD=Matched Unrelated Donor; Patient 
(Pt) n=110; Caregiver (Cg) n=107
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