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Abstract

As the number of cancer survivors continues to grow, identification of brief, valid psychological

screening measures will be a critical step in providing them with appropriate psychosocial care.

The distress thermometer (DT) is a one-item distress screening that is recommended by the

National Comprehensive Cancer Network (NCCN) for screening cancer patients, but has not

been evaluated for cancer survivors. This study evaluated the validity of the DT compared to the

Symptom Checklist-90-Revised (SCL-90-R) in a sample of 119 adult survivors of childhood

cancer aged 18–45 (median¼ 23.5). Results indicated that when using the NCCN suggested

cut-off score of 5, the DT only identified 20 of the 36 SCL-90-R-positive cases of psychological

distress (sensitivity 55.6%; specificity 80.7%). Using an alternative DT cut-off score of 4

identified 23 of the 36 SCL-90-R-positive cases (sensitivity 63.9%; specificity 65.1%). Receiver

operating characteristics analysis indicated that the DT had only fair diagnostic utility relative

to the SCL-90-R (AUC¼ 0.72). Results do not support the validity of the DT in adult survivors

of childhood cancer.
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Introduction

It is generally recognized that a significant propor-
tion of cancer survivors will experience complica-
tions of their treatment [1] including psychological
late-effects. While most investigators agree that the
majority of survivors do not have significant
psychological problems, several studies have re-
ported that a significant minority of survivors have
some psychological late-effects, with most studies
finding evidence of maladjustment, but not neces-
sarily a psychiatric diagnosis [2–6].
Unfortunately, studies show that psychological

difficulties often go undetected in routine oncology
care (e.g. [7]), suggesting that survivors’ psycho-
logical problems may be under-diagnosed and
under-treated. To adequately identify psycho-
logical problems, screening as a means of
case identification is becoming more widely advo-
cated for both cancer patients and cancer survivors
(e.g. [8,9]).
Several brief measures, such as the 14-item

Hospital Anxiety and Depression Scale and the
18-item Brief Symptom Inventory-18 (BSI-18),
have been supported to screen cancer patients

and survivors (e.g. [10,11]), but the time and effort
needed to administer and score even these brief
measures remain a barrier to their widespread use
[12]. To incorporate psychological screening into
routine survivor care, a very simple and rapid
measure is required. The briefest measure devel-
oped to assess distress in the cancer population is
the one-item distress thermometer (DT) [13].
Several studies have examined the validity of the
DT by reporting its agreement with established
distress measures [12–14] and the National Com-
prehensive Cancer Network (NCCN) promotes it
as the initial screening tool for assessing distress in
cancer patients [15].

This research indicates that the DT may have
promise for screening cancer patients, but no
studies have evaluated its utility for screening
cancer survivors. While the application to survivors
extends the DT beyond its initial intended design,
the growing need for a rapid screening for
survivors could be addressed if the DT could be
validated in this population. This study addresses
that question by examining the DT in a sample of
adult survivors of childhood cancer. Childhood
cancer survivors are of particular interest, as the
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majority of pediatric patients are cured of their
initial cancer and live on into adulthood, repre-
senting a group of patients at risk for a variety of
late-effects over many years later in life [2]. In this
study, screening properties of the DT were
compared to the Symptom Checklist-90-Revised
(SCL-90-R) [16], a widely used self-report measure
of psychological symptoms. Analyses examined the
overall classification agreement of the DT and the
SCL-90-R, and the adequacy of the two proposed
DT cut-off scores for detecting distress in this
population.

Method

Participants

Participants were adult survivors of childhood
cancer seen in a survivor clinic at one of three
institutions. One hundred and twenty-two subjects
were recruited and 119 (66 women and 53 men)
agreed to participate. Age ranged from 18 to 45
(median ¼ 23:5 years) and age at diagnosis
ranged from birth to 19 years (median ¼ 11:2).
Time since diagnosis ranged from 2.6 to 30.3 years
(median ¼ 14:9 years). Ninety-four (79%) partici-
pants were White, and 38 (31.9%) had a college
education. Participants’ cancer diagnoses were:
leukemias 35.3% (42), lymphomas 24.4% (29),
sarcomas 21.8% (26), and other solid tumors
18.5% (22), including Wilms tumor 5.9% (7) and
neuroblastoma 2.5% (3).

Procedure

This study was conducted as part of a larger study
of computer administered psychological screening.
During a clinic visit, consenting participants
completed a screening battery including demo-
graphics and the distress thermometer on a laptop
computer, before completing the SCL-90-R on
paper. The institutional review boards of the
medical centres approved the procedures.

Materials

Demographic information

Participants reported their demographic informa-
tion into the computer program. Cancer diagnosis
and time since diagnosis were obtained from
medical records.

Distress thermometer (DT)

The DT is a single-item, self-reported measure of
psychological distress. This visual-analogue scale
has scores from 0 ‘no distress’ to 10 ‘extreme
distress’. Using the scale, patients were asked to
rate how distressed they felt in the past week.

The Symptom Checklist-90-Revised (SCL-90-R)

The SCL-90-R is a 90-item self-report symptom
checklist. Respondents rate items on a five-point
scale reflecting their distress during the past 7 days.
Scores are generated for nine symptom scales and
an overall Global Severity Index (GSI). Using
gender-specific normative data, scores are trans-
formed into T-scores.
The SCL-90-R is the ‘parent’ measure from

which both the 53-item BSI and the 18-item BSI-18
were derived. Unlike these measures, the SCL-90-R
is not a screening instrument, but a more in-depth
measure of psychopathological symptoms. It was
chosen as the criterion measure against which to
compare the DT because of its superior reliability
and extensive validation in psychiatric, medical,
and oncology samples [16,17].

Statistical analysis

Subjects were classified as clinical cases or
non-cases based on the published SCL-90-R
standard case rule (GSI t-score, or any two
subscale t-scores 563 ¼ clinical case) which was
used as the ‘gold standard’ against which the DT
was compared. Each of two previously published
DT cut-off scores, 4 [12,18] and 5 [13,15], was
compared with the SCL-90-R classification with
sensitivity and specificity used to quantify agree-
ment. Sensitivity here reflects the DT’s ability to
accurately identify survivors classified as signifi-
cantly distressed on the SCL-90-R. Specificity
captures the DTs ability to correctly identify
patients classified as not having significant distress.
Sensitivity and specificity vary from 0 to 1.0, with
higher values reflecting better agreement. Previous
studies of depression and anxiety screening instru-
ments have demonstrated sensitivities 50.90 and
specificities 50.75 in studies with oncology
samples [11,19]. Based on these reports we deter-
mined a DT cut-off score would need to demon-
strate sensitivity 50.90 and specificity 50.75 to be
recommended for use with this population.
Receiver operating characteristics (ROC) analy-

sis was applied to the DT and SCL-90-R classifica-
tion data. Area under the ROC curve (AUC)
quantifies discrimination and summarizes the
diagnostic utility of a screening test. AUC values
vary from 0 to 1, with values 50.80 reflecting good
discrimination, and values 50.90 reflecting excel-
lent discrimination.

Results

Subjects reported DT scores across the range of
possible responses (Figure 1). Sixty-seven survivors
(56.3%) reported low levels of distress (DT scores
0–3), 34 survivors (28.6%) reported moderate
levels of distress (DT scores 4–6), and 18 (15.1%)
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reported high levels of distress (DT57). The SCL-
90-R identified 36 participants (30.25%) as clinical
cases, indicating they had significant distress. These
SCL-90-R-positive subjects reported DT scores
across the range, with 13 of these 36 cases having
low DT scores, 11 having moderate scores and
12 reporting high levels of distress on the DT
(Figure 1).
Using the NCCN recommended cut-off score of

5, the DT identified 20 of the 36 SCL-90-R cases.
Sensitivity was 55.6%, specificity was 80.7%.
Using the alternative cut-off score of 4 [12], the
DT identified 23 of the SCL-90-R cases; Sensitivity
improved to 63.9% and specificity dropped to
65.1%. In the ROC analysis AUC was 0.72,
indicating the DT had only fair diagnostic utility
relative to the SCL-90-R. Finally, each DT score
was evaluated as a potential cut-off score by
calculating its sensitivity and specificity with the
SCL-90-R criterion (Table 1). No cut-off score met
the criteria of sensitivity 50.90 and specificity
50.75 set for this study.

Discussion

The DT had limited agreement with the SCL-90-R
in this sample of adult survivors of childhood
cancer. The NCCN recommended DT cut-off score
of 5 missed almost half of the distressed indivi-
duals. While the alternative cut-off score of 4
demonstrated improved sensitivity, it also missed
more than a third of SCL-90-R cases. ROC
analysis found the DT had only marginal ability
to discriminate SCL-90-R cases from non-cases.
No potential DT cut-off score had acceptable
sensitivity and specificity as defined in the study.
Previous studies of the DT in cancer patients

have concluded that the measure is clinically useful,
though data on its psychometric properties have
not been consistently strong. In one study, the DT
yielded a sensitivity of only 59% (specificity

¼ 71%) compared to the BSI criteria, and a
sensitivity of 70% (specificity¼ 64%) against the
BSI-18 [14]. Even in studies reporting the strongest
results, the DT sensitivity has only been as high as
80% (specificity¼ 70%) [18]. Similarly, AUC
analyses have shown fair to good discrimination
at 0.74–0.80, but data have not provided a clearly
preferable cut-off score, with scores of both 4 and 5
being proposed [12–15].
Though previous assessments of the DT in

cancer patients have not consistently demonstrated
a high degree of diagnostic accuracy, results
reported here are weaker than in previous DT
studies, suggesting that the DT is less valid as a
screen for cancer survivors than it has previously
been found to be in cancer patients. Differences
between reports of the DT in cancer patients versus
survivors may reflect important differences in the
populations. Physical and emotional challenges of
active cancer therapy may give patients more
similar health states that serve as a more homo-
geneous basis of comparison from which to rate
distress. Changes in quality-of-life several years
post-treatment may alter survivors’ experience and
understanding of the meaning of ‘distress’ as
reported on the DT.
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Figure 1. SCL-90-R case status by DT score

Table 1. Sensitivity and specificity values of distress
thermometer (DT) cut-off scores

DT Sensitivity (%) Specificity (%)

50 100 0

51 88.9 21.7

52 86.1 30.1

53 77.8 48.2

54 63.9 65.10

55 55.6 80.7

56 47.2 88.0

57 33.3 92.8

58 25.0 97.6

59 10.8 100

510 8.3 100
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Limitations in the current study should be noted.
First, only one criterion measure was used to
validate the DT. A preferable design would have
included additional measures such as a structured
diagnostic interview against which to validate the
DT. Second, past studies administered a pencil-
and-paper version of the DT, while in this study the
DT was completed on a computer. Different modes
of administration could possibly bias the study
toward underestimating agreement between the DT
and SCL-90-R. Finally, only survivors of child-
hood cancers were included, and generalizability to
adult cancer survivors cannot be assumed.
Clinical screening programs typically select

measures and cut-off scores to maximize sensitivity
[19] to ensure that most, if not all patients with the
condition of interest are identified by screening.
Given the importance of identifying significant
distress, lack of sensitivity of the DT in this
population is a serious concern. Future research
on the DT should test its utility when combined
with other items or brief distress measures and
investigate how it operates in different survivor
populations including those diagnosed in adult-
hood. Until there is more validation, practitioners
should be cautioned against using the DT to screen
cancer survivors, and may need to rely on less brief
but more widely validated measures. Practitioners
working with survivors of childhood cancers
should consider the BSI-18, which has been
specifically validated for this population in two
recent studies [11,20].
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