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Abstract

Purpose The purpose of this study was to explore the

ability of Distress Thermometer (DT) scores to discern

important differences in quality of life scores among

women with breast cancer.

Methods The National Comprehensive Cancer Network’s

DT, the Functional Assessment of Cancer Therapy—Breast

(FACT–B), and a demographic questionnaire were com-

pleted by 111 women recently diagnosed with breast cancer.

Results Patients considered moderately to severely dis-

tressed (score C 4 on DT) scored significantly lower on

FACT–B QOL scales and subscales when compared to

those in the group scoring 3 or below. For those scales for

which minimally important differences (MIDs) have been

established, differences between the two groups were 2–3

and a half times the established MID.

Conclusions Moderately to severely distressed patients

have significantly lower QOL than those with expected or

mild distress. The DT provides a quick and easy screening

tool to alert the healthcare team to clinically relevant

alterations in patients’ QOL.
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Introduction

According to the World Health Organization, breast cancer

is the most prevalent cancer affecting women worldwide

[1]. In the United States, an estimated 207,090 women will

be diagnosed with breast cancer in 2011 [2]. Those affected

by cancer often encounter a trajectory filled with potential

for worry, stress, and loss. The national comprehensive

cancer network (NCCN) advocates use of the term distress

to describe the negative emotional experience of individ-

uals diagnosed with cancer [3]. Distress is a common

response to cancer and can result in diminished health-

related quality of life (QOL) [4].

Distress and quality of life (QOL) are most often nega-

tively correlated and distress has been studied as a predictor

of QOL [5–7]. Yet, according to Carlson and Bultz [8], the

distinction between distress and QOL needs to be delin-

eated, as the terms are often used interchangeably and

perhaps inaccurately in the literature. QOL encompasses a

broad spectrum of issues, including physical, social, cog-

nitive, spiritual, emotional, and role functioning, as well as

other psychological symptoms and physical symptoms such

as pain, nausea and vomiting, and fatigue [8]. While

acknowledging QOL’s multidimensionality and subjectiv-

ity, Cella defined the construct as the patients’ appraisal of

and satisfaction with their current level of functioning as

compared to what they perceive to be possible or ideal [9].

Although an Institute of Medicine (IOM) [10] committee

found no consensus regarding a conceptual model for QOL,

the most common domains measured include the psycho-

logical, social, physical, and spiritual dimensions [11–13].
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Comparing the NCCN [3] definition of distress to Cella’s

definitions may provide insight into the relationship

between the two constructs. As defined by NCCN [3], dis-

tress is a ‘‘… multifactorial unpleasant emotional experi-

ence of a psychological (cognitive, behavioral, emotional),

social, and/or spiritual nature that may interfere with the

ability to cope effectively with cancer, its physical

symptoms and its treatment’’ (p. DIS–2). In contrast to

QOL, distress refers primarily to symptoms of anxiety,

depression, and adjustment disorders related to the cancer

experience [8]. Distress may result from the person’s

struggle to adjust to or cope with the impact of cancer on his

or her expected physical, emotional, and social well-being.

Distress is a common problem in cancer patients with

studies reporting a prevalence rate of 26–62% in patients

with a variety of cancer diagnoses at different stages [14–

21]. However, it has been estimated only 5% of distressed

patients are recognized and receive treatment [22]. The

significance of these findings has led some to propose

distress as the sixth vital sign [22, 23]. Clinicians are often

focused on treating the cancer and its physical manifesta-

tions, and may be too busy to assess for distress, or may

assume patients would express psychosocial needs if they

had them [4]. Given psychosocial factors play a role in

QOL and psychological adjustment [24], comprehensive

assessment and holistic care planning are arguably bene-

ficial for patients and providers.

The relationship between distress and QOL has been

studied in cancer samples to a limited degree. Manning

Walsh [7] found symptom distress and QOL to be inversely

correlated in women with breast cancer diagnosed within

the past 2 years (mean months since diagnosis = 10) and

that symptom distress explained 34% of the variance in

QOL. In a study of high-grade glioma patients, Fox, Lyon,

and Farace [5] found that symptoms of distress (depression,

fatigue, and sleep disturbance) explained 29% of the var-

iance in QOL. In another study of brain tumor patients,

researchers found that distress (symptoms of depression)

explained more than half of the variance in QOL [6].

Heightened levels of distress have been associated with

poorer QOL across multiple domains [25]. A study of high-

grade brain tumor patients exploring relationships between

distress using the Distress Thermometer (DT), and QOL

using the Functional Assessment of Cancer Therapy–Brain

(FACT–Br) found significant negative correlations

between distress ratings and emotional well-being (EWB)

and social well-being (SWB) subscales and a lesser degree

of correlation with the physical well-being (PWB) subscale

[26]. While the correlation between distress and QOL has

been established, no studies to date have examined the

differences in QOL scores between those considered min-

imally distressed and those considered moderately to

severely distressed.

To address the lack of knowledge regarding the rela-

tionship between degree of distress and QOL in women

with newly diagnosed breast cancer, this study explored the

ability of DT scores to discern important differences in

QOL scores.

Methods

Procedure

Data were collected as part of a larger project designed to

examine the implementation of a chronic disease care

model applied to multidisciplinary breast cancer care

(Centers for Disease Control and Prevention, grant number

H75/CCH424696-01). The major focus of the larger project

involved providing psychosocial support services within a

multidisciplinary breast cancer clinic based upon evidence-

based practice in psychosocial oncology. Data used for this

analysis included measures of patient demographic char-

acteristics, distress, distress-related problems, and QOL,

which were collected at baseline prior to intervention.

Prior to data collection, the study was approved by the

University of Louisville Human Subjects Protection Pro-

gram and the James Graham Brown Cancer Center’s

(JGBCC) Clinical Scientific Review Committee. A

research nurse was present during clinic operation to screen

candidates for eligibility. All patients presenting to the

JGBCC Multidisciplinary Breast Clinic for treatment

between November 29th, 2005 and October 3rd, 2006 were

invited to participate if they met the following inclusion

criteria: (a) age 21 or older; (b) diagnosed with locally

invasive or metastatic breast cancer; and (c) able to respond

to surveys in written or spoken English. Following pre-

amble consent, research instruments were self-adminis-

tered with assistance offered if needed. Although some

chose to return the instruments by mail, most participants

(65%) completed the surveys during their clinic visit. Data

were collected from 111 patients diagnosed with breast

cancer within the previous 6 months.

Measures

Research instruments included a basic demographic ques-

tionnaire, the DT [27], and the Functional Assessment of

Cancer Therapy—Breast (FACT–B) [28]. See Table 1 for a

comparison of measures used to operationalize study

constructs.

Demographic characteristics

The demographic questionnaire included questions con-

cerning age, race, marital status, education in years,
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income, employment status (before and after cancer), ages

of children, number of people in the household, and

insurance status.

Overall distress and problem list

The DT [27] was used to measure overall distress. Partic-

ipants rated overall distress during the prior week on an

11-point scale with zero indicating ‘‘no distress’’ and 10

signifying ‘‘extreme distress.’’ Studies have shown the DT

to compare favorably with other measures of distress

including: the hospital anxiety and depression scale

(HADS) [25, 29–31]; the center for epidemiological studies

depression scale (CES-D) [32]; and the brief symptom

inventory (BSI-18) [25]. The cut-off score for determining

sensitivity to adjustment disorders and major depression on

the DT, when compared to these other instruments, has

varied from 4 [32] to 5 [29, 30]. The NCCN distress

management guidelines state a score of 4 or greater indi-

cates moderate or severe distress and should trigger further

evaluation while a score less than 4 signifies mild distress

or ‘‘expected distress’’ to be routinely managed by the

primary oncology team. In a pooled analysis of nine studies

involving 1,477 patients, Mitchell found the DT’s sensi-

tivity to be 77.1%, specificity to be 66.1%, positive pre-

dictive value to be 55.6%, and negative predictive value to

be 84.0% [33], suggesting that a two-stage screening pro-

cess may be indicated to identify possible cases of distress.

A problem list accompanies the DT [27] and can be used

to identify causes for distress. Patients indicate whether or

not they have experienced specific problems in the past

week. The list of problems includes practical, family,

emotional, spiritual/religious and physical issues. Hoffman

et al. studied the internal consistency of the problem

groupings and found strong alphas for physical (0.92) and

emotional (0.88) subscales but low alphas for the practical

(0.42) and spiritual (0.31) groupings [34].

Quality of life

Health-related QOL was measured using the Functional

Assessment of Cancer Therapy–Breast (FACT–B) [28].

Table 1 Comparison of instruments used in study

Distress Thermometer FACT–B (version 4)

Construct measured Distress Health-related quality of life

Target population Persons with a cancer diagnosis at any stage of

illness or treatment

Persons with a breast cancer diagnosis at any stage

of illness or treatment

Construct definition Multifactorial unpleasant emotional experience of a

psychological (cognitive, behavioral, emotional),

social, &/or spiritual nature that may interfere with

the ability to cope effectively with cancer, its

physical symptoms & its treatment [3]

Patient’s appraisal of & satisfaction with his or her

current level of functioning compared to what he

or she views as ideal [53]

Components Self-anchoring numeric scale problem list Hybrid instrument using four generic subscales

(physical, functional, social and emotional well-

being) and a targeted breast cancer specific

subscale

How reported Self-report using numeric scale to rate distress, yes

or no checkboxes to indicate presence of problems

Self-report selecting from Likert scale responses to

statements

Responses solicited One self-rating of distress, yes/no response to 34

problems

Total of 36 items requiring scaled response

Estimated completion time 10 min 20–30 min

Validity Good correlation with HADS, CES-D & BSI-18

(various studies see article for citations)

FACT–G concurrent validity with SF-36 [54]

Reliability N/A Cronbach’s alpha for total scale 0.90, subscales

alphas ranging from 0.63 to 0.90. Test–retest

reliability and sensitivity to changes in functional

status established [35, 55]

Interpretation Higher scores indicate increased distress Higher scores indicate improved quality of life

FACT-B Functional assessment of cancer treatment—breast

FACT-G Functional assessment of cancer treatment—general

HADS Hospital anxiety and depression scale

CES-D Center for epidemiological studies depression scale

BSI-18 Brief symptom index-18

SF-36 Short form-36
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The FACT–B includes the four FACT–General (FACT–G)

subscales: PWB, EWB, SWB, and functional well-being

(FWB) and the breast cancer subscale (BCS). BCS items

have been demonstrated to be uniquely important for

women with breast cancer and were included in this sub-

scale based upon input from patients and practitioners.

These items address issues such as: shortness of breath,

sexuality, hair loss, weight change, pain and swelling.

Initial validation of the FACT–B estimated the alpha

coefficient for the total score to be 0.88 with subscale alpha

coefficients ranging from 0.63 to 0.90; estimates of test–

retest reliability, convergent and divergent validity also

supported the utility of this instrument [35]. For this study

population, alpha coefficients were 0.89 for the PWB, 0.84

for the EWB, 0.87 for the FWB, 0.85 for the SWB, and

0.77 for the BCS. Alphas for the total FACT–G and total

FACT–B were 0.93 and 0.94, respectively (see Table 3 for

a comparison of alphas from normative data and alpha

performance in this study).

For the FACT subscales, respondents used a Likert scale

to indicate how true statements related to various aspects of

their illness had been for them during the prior week. Items

were rated on a five-point scale with zero indicating that an

item applied ‘‘not at all’’ and four indicating ‘‘very much.’’

To calculate subscale scores, items were reverse coded as

necessary so that lower ratings represented a more negative

state. Values for subscale items were then summed to

produce the subscale score. To deal with missing subscale

item values, the scoring algorithm described in the Manual

of the Functional Assessment of Chronic Illness Therapy

(FACIT Scales), Version 4, was used [28]. A trial outcome

index (TOI) score (considered to be a sensitive indicator of

outcomes [36]), was obtained by adding the individual’s

scores on the PWB, FWB, and BCS. An overall FACT–G

score was obtained by adding scores on the four subscales

of that instrument; the overall FACT–B score included

scores on the FACT–G subscales plus the BCS. Higher

scores on the FACT–G are indicative of higher QOL.

Normative reference values for the FACT–B were

developed via a 3 year validation study of the FACT

Measurement System (the Bilingual Intercultural Oncology

Quality of Life project) [37].

Minimally Important Differences (MIDs) for the FACT–

B were established by Eton et al. using both distribution-

and anchor-based methods [36]. According to the Clinical

Significance Consensus Meeting Group, ‘‘the MID is the

smallest difference in score in the domain of interest that

patients perceive as important, either beneficial or harmful,

and which would lead the clinician to consider a change in

the patient’s management’’ [36]. The following MID esti-

mates were supported by the Eton study: BCS = 2–3

points; TOI = 5–6 points; FACT–G total = 5–6 points;

and FACT–B = 7–8 points.

Analysis plan

Statistical Package for the Social Sciences (SPSS), Version

19 was used for data management and analysis. Pearson’s

product-moment correlations were used to examine corre-

lations between distress and the QOL subscales and overall

scores. One sample t tests were used to compare the sample

results to normative data for the FACT–B. The sample was

then subdivided into two groups: (1) those scoring 4 or

above (moderately to severely distressed); and (2) those

scoring below four (mildly distressed). Independent sam-

ples t tests were used to evaluate differences on QOL scales

and subscales between these two groups. Mean scores on

the TOI, BCS, FACT–G, and FACT–B were determined;

the mean score differences were calculated and compared

to established MIDs. Cohen’s d was calculated as a mea-

sure of effect size.

Results

Sample characteristics

Two of the 113 eligible patients invited to participate opted

out of the study due to survey burden, resulting in a 98%

participation rate. Demographic information for the 111

participants is summarized in Table 2. The average age of

women in the sample was 52.7 years (SD = 11.7, med-

ian = 51). Participants had an average of 13 years of edu-

cation (SD = 2.84, median = 12 years). Most participants

were Caucasian (72%) and either married or living with a

partner (59%). Most participants had children (92%), and

about one-third had one or more children age 18 or younger.

A large proportion (35%) lived in households with incomes

under $10,000. Approximately 23% were receiving Med-

icaid and 13% had no insurance. Thirty-two percent of

women reported having stage I breast cancer, 12% stage II,

26% stage III, 12% stage IV, and 17% were unknown.

Distress

The mean DT score for study participants was 4.87

(SD = 3.2, median = 5.0) (see Table 3). As shown in

Table 4, the most frequently identified problems on the

problem list were either emotional or physical with over

half of participants reporting fatigue (57%), worry (55%),

nervousness (55%), sleep-related problems (55%), or sad-

ness (54%).

Health-related quality of life

Mean FACT–B total and subscale scores for study par-

ticipants are reported and compared to normative or
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comparative data in Table 3. Statistically significant

differences were found between our data and the com-

parative data on FACT–B total scores, FACT–G total

scores, BCS scores, FWB scores, EWB score, and PWB

scores.

QOL differences by degree of distress

Patients considered moderately to severely distressed

(score C 4 on DT) scored significantly lower on all QOL

scales and subscales when compared to those in the group

scoring 3 or below. Mean differences between the two

groups compared to established minimally important dif-

ferences (MIDs) are displayed in Table 5. Differences

between the two groups were 2–3.5 times higher than the

established MIDs. Using Cohen’s d, moderate effect sizes

were found when scores on the BCS, TOI, FACT–G, and

FACT–B were compared.

Table 2 Demographic characteristics of breast cancer patients in

sample

Characteristic N % X SD Range

Age (years) 111 52.68 11.68 26–85

Education level (years) 107 13.13 2.84 6–20?

Race

Caucasian 80 72

African American 27 24

Asian 3 3

Other 1 1

Marital status

Single 45 41

Married/living with partner 64 59

Missing data 2

Have children

No 9 8

Yes 102 92

Child age 18 or under 36 33

Household income ($)

$10,000 or less 37 35

$10,001–$40,000 33 31

$40,001 or more 35 33

Missing data 6

Have insurance

No 14 13

Yes 97 87

Stage of Cancer

I 34 32

II 13 12

III 28 26

IV 13 12

Don’t know/other 18 17

Missing data 5

Due to rounding, not all categories equal 100%

Table 3 Comparison of study data to normative data on Distress Thermometer and Functional Assessment of Cancer Therapy—Breast (FACT–B)

Variable Study data Normative data Differences

N X SD Range a X SD a t score P

Distress rating 104 4.87 3.20 0–10 n/a 4.81 2.61 n/a 0.21 0.84

FACT–G score 102 76.43 18.66 32–107 .93 84.92 16.12 .903 -4.58 \0.01

FACT–B score 101 97.91 24.38 45–139 .94 112.83 20.93 .903 -6.14 \0.01

Physical well-being 102 19.63 6.69 0–28 .89 22.52 5.32 .813 -4.35 \0.01

Emotional well-being 103 17.35 5.29 4–24 .84 19.22 4.42 .693 -3.55 \0.05

Social/family well-being 103 22.01 6.02 2–28 .85 22.42 5.42 .693 -0.65 0.52

Functional well-being 103 17.64 6.44 3–28 .87 20.82 6.32 .863 -4.98 \0.01

Breast cancer subscale 102 21.71 7.23 6–36 .77 24.32 6.32 .633 -3.61 \0.01

1 Hegel et al. [21] (sample of 236 newly diagnosed patients with breast cancer)
2 Brucker et al. [37] (normative data based on 400 patients with breast cancer diagnosis)
3 Brady et al. [55] (validation of version 3 with two additional items; sample of 295 breast cancer patients)

Table 4 Most common problems experienced by sample of breast

cancer patients (N = 111)

Top 10 problems f %

1. Fatigue 62 57

2. Worry 59 55

3. Nervousness 58 55

4. Sleep 59 55

5. Sadness 57 54

6. Fears 46 43

7. Pain 46 43

8. Dry/itchy skin 46 43

9. Depression 45 43

10. Appearance 40 37
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Discussion

The primary aim of this study was to explore the ability of

Distress Thermometer scores to differentiate important

differences in QOL scores in women recently diagnosed

with breast cancer. In comparing QOL scores between

participants with moderate to severe distress (score of 4 or

above) and those with mild or ‘‘expected’’ distress (3 or

less), we found overall scores on the FACT–B to be 27

points lower and scores on the BCS scale to be 6 points

lower for those with moderate to severe distress. The mean

differences between the two groups were two to three and a

half times the MID with moderate effect sizes. This finding

is significant in that (1) it is clinically relevant and dem-

onstrates that the cut-off score for determining distress on

the DT reflects significant clinical differences in patients’

QOL; and (2) it provides further validation for the utility of

the DT as a meaningful, brief screening tool.

Comprehensive patient assessment is time consuming

and burdensome to both patients and staff [38]. Therefore,

brief screening tools are needed to identify those in need of

further assessment and assistance. Because of its brevity

and ease of administration, the DT is well-suited for

alerting the treatment team to the intensity of the patient’s

reaction to the disease. Indeed, Mitchell et al. [39] explored

the acceptability of common screening methods used to

detect distress and related mood disorders among cancer

care clinicians and found 77% of clinicians would be

prepared to utilize an ultra-short method, providing some

evidence to support the acceptability of a tool such as the

DT. Ultra-short measures such as the DT have proven

value in screening and identifying patients in need of fur-

ther assessment but also have a number of limitations.

Specifically, ultra-short measures lack specificity in iden-

tifying particular problems such as depression; problems

with determining the face-validity of single-item measures

and patient’s difficulty scaling themselves on single-item

measures further complicate their use [40]. Patients have

also indicated that single-item evaluations do not com-

pletely capture their situation [40].

Used alone, the DT does not provide insight related to

the factors contributing to the distress. While the dichoto-

mous problem list can provide additional information as to

sources of distress and suggest referral needs, ‘‘Yes’’ or

‘‘No’’ answers are less likely to yield clinically useful

information regarding response to an intervention and may

not adequately represent the patient’s total response to a

specific problem area or the weight that problem carries for

them in terms of distress. In order to address this issue,

Akizuki et al. added an Impact Thermometer to the DT to

increase specificity and evaluate impairment of social

functioning [41], and researchers in Belgium combined the

DT with the colored complaint scale to create the ‘‘Distress

Barometer’’ with the goal of improving the specificity of

distress screening without decreasing the sensitivity of the

DT [42].

Lower QOL scores have been associated with worse

clinical outcomes. A recent meta-analysis of 30 random-

ized controlled trials found health-related QOL scores to

predict survival [43]. Further assessment of QOL of dis-

tressed patients may assist the clinical team to identify

intervention strategies targeting problematic domains.

Unfortunately, QOL data has often been collected without

being used to impact treatment decision-making [44].

When patients are assessed using the DT and QOL

instruments, it is important to incorporate findings into care

Table 5 Differences between patients with mild distress (Distress Thermometer Score B3) and moderate to severe distress (Distress Thermometer

score C4) compared to established minimally important differences on the Functional Assessment of Cancer Therapy–Breast (FACT–B)

Variable N M SD t Cohen’s d r Mean diff MID M/MID

Breast cancer specific concerns

Distress B 3 36 25.9 5.5 -4.696* 1.01 .45 6.4 3 2.13

Distress C 4 66 19.5 7.1

Treatment outcome index

Distress B 3 35 70.9 12.4 -5.867* 1.28 .54 18.6 6 3.10

Distress C 4 66 52.3 16.3

FACT–G

Distress B 3 36 89.9 12.4 -6.352* 1.38 .57 20.8 6 3.47

Distress C 4 66 69.1 17.4

FACT–B

Distress B 3 35 115.6 16.5 -6.222* 1.37 .56 27.1 8 3.39

Distress C 4 66 88.5 22.7

* P B 0.01
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planning and treatment outcome goals. As an early pro-

ponent of QOL measurement, Calman challenged those

using QOL measures not only to identify the ‘‘gap’’

between the individual’s expectations and experience but

also to direct efforts toward narrowing or eliminating the

gap and improving a person’s QOL [45].

Our high participation rate (98%) among all eligible

patients provided us with a representative sample of women

treated at our multidisciplinary breast cancer clinic. This

accrual success was made possible by having a research

nurse present and actively recruiting on clinic days. Our

sample does differ from the general population of breast

cancer patients on several parameters. First, the median age

of 51 in our sample is younger than the national median age

of women diagnosed with breast cancer [46] making it a

comparatively young sample. Second, the majority of psy-

chosocial oncology research has involved upper middle

class participants [47]. In this sample, 35% of participants

had household incomes of $10,000 or less, perhaps making

this sample more representative of the breast cancer popu-

lation with regard to socioeconomic resources. Third, the

mean distress score of 4.87, in this sample, met the NCCN

criteria for further evaluation [3]. The NCCN–recom-

mended cutoff for moderate to severe distress is 4, making

this a relatively distressed sample. Fourth, QOL subscale

and total scale scores for this study sample were lower than

such scores reported from the normative sample. Similar to

the Eton breast cancer study cited earlier, Brucker et al. [37]

identified increments of at least two points for subscales and

at least five points for the FACT-G total scores as minimally

important differences to be used in comparing samples or

multiple administrations of the scales in the same popula-

tion. Using this standard, the scores of our sample were

notably lower than those for the normative population on

the FACT–G total (-8.0 difference), FACT–B total

(-14.89), and the PWB (-2.7), FWB (-3.16) and BCS

(-2.59) subscales. Numerous studies have reported

younger breast cancer patients experience greater distress

than older women with the same diagnosis [48–51] and

lower income cancer patients have higher distress and lower

QOL [47, 52]. Therefore, it is not surprising that our

younger, lower income sample experienced higher distress

and lower QOL than the cancer population at large.

These results should be interpreted in light of some study

limitations including a relatively small sample size and

reliance on cross-sectional data. Additionally, the sample

was derived from a tertiary cancer care facility and a dedi-

cated multidisciplinary breast cancer clinic; therefore, the

results are best generalized to women with breast cancer

receiving treatment in similar settings. The sample also

demonstrated some unique characteristics worthy of men-

tioning, including generally lower levels of physical and

functional well-being, greater concerns related to breast

cancer, and lower overall QOL as compared to established

norms. Finally, results of this study are based on self-

reported distress and QOL. Cross validation of such findings

with collateral assessments from health care providers,

caregivers, or significant others might add another dimen-

sion to understanding distress and QOL in such a population.

Conclusion

Based on study findings, moderately to severely distressed

patients have significantly lower QOL than those with

expected or mild distress. The DT provides a quick and

easy screening tool to alert the healthcare team to specific

patients experiencing negative alterations in their QOL.

Adding a QOL measure is one way to gain a more com-

prehensive picture of the areas or domains contributing to

that distress.
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