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Abstract

Purpose The distress thermometer (DT) and the emotion thermometers (ET) are short screening instruments for use in onco-
logical practice. The aim of this study was to provide normative values and to analyze the correlational structure of the ET.
Methods A representative sample of the adult German general population (N=2437) completed the ET, the PHQ-4, the
FACIT-fatigue scale, and the demoralization scale.

Results The percentages of people above the cutoff (>4) and the mean scores of the five ET scales were as follows: distress:
39.0%, M=3.15+2.62, anxiety: 12.3%, M=1.36 +1.93, depression: 16.1%, M=1.65+2.11, anger: 24.5%, M=2.33 +2.16,
and need for help: 10.7%, M =1.18 + 1.90. Women reported significantly higher levels of burden than men, with effect sizes
between 0.07 (anger) and 0.36 (anxiety). All ET dimensions were interrelated (r between 0.44 and 0.69) and significantly
correlated with the other scales (r between 0.36 and 0.68).

Conclusions The normative scores can help qualify assessments of groups of patients. The new four dimensions of the ET

provide relevant additional information that is not already covered by the DT.
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Introduction

Cancer patients often experience clinically significant dis-
tress, and there is a need for acceptable brief screening
instruments with which this distress can be assessed [1]. One
very short instrument is the NCCN distress thermometer
(DT) [2-4]. It was designed to assess cancer patients’ dis-
tress on a 0—10 scale. Several studies have tested the validity
[5-7] and the temporal stability [8] of this instrument.

One limitation of the DT is its relative low specificity.
In response to this, several authors have suggested using
multi-domain screening that targets emotional responses
beyond core distress. One example is the development of the
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emotion thermometers (ET) [9, 10]. In addition to distress,
the ET measures anxiety (AnxT), depression (DepT), anger
(AngT), and the need for help (HelpT). All five dimensions
are to be rated on a vertical visual analogue scale (thermom-
eter) with the anchors 0 and 10. Several studies have been
conducted to test the validity of these new thermometers and
to find optimal cutoffs [11-13].

The results obtained with screening instruments in clini-
cal settings can be better interpreted when normative values
are available. The difference between the patients’ mean
scores and those normative scores derived from the general
population indicates the burden of the underlying diseases
and treatments. Age and gender differences between groups
of patients can be accounted for when normative scores are
considered. To our knowledge, such normative studies have
not been performed so far for the DT and the ET, with the
exception of a recent study that adopted the DT to survey
a sample of the Dutch general population [14]. The main
aim of this study was to provide normative scores derived
from a large general population sample. This includes the
calculation of age and gender differences. A second aim
was to evaluate the degree to which the established DT is
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representative of other dimensions of burden as represented
by the other ET areas.

Methods
Study participants

This study was part of a German household survey, per-
formed by a demographic consulting company (USUMA,
Germany) on behalf of the University of Leipzig, between
March and May 2015. A representative sample of the
German general population aged 14 years and above was
selected. The whole country was separated into 258 areas
(sample points) to represent all regions in Germany. These
areas were drawn proportionally to the distribution of pri-
vate households. Once a sample point was selected, streets,
houses, households, and household members were chosen
randomly with the random route technique. Candidates who
did not possess sufficient German language skills were not
included. Of the initially selected 4902 addresses, 4844 were
valid. The subjects were visited by professional interview-
ers. Of the contacted persons, 2513 were willing to take part
in the study (response rate 51.9%). The study participants
were asked to fill in a set of several questionnaires on men-
tal and physical health, including the ET within a face-to-
face interview. All adult participants provided their written
informed consent to participate in this study and the data
to be published. Also, written informed consent from the
next of kin, caretakers, or guardians on behalf of the minors/
children enrolled in the study was obtained. We excluded
persons who were younger than 18 from further analysis
and thus arrived at a sample consisting of 2437 people. The
Ethics Committee of the Medical Faculty of the University
of Leipzig approved the study.

Instruments

The ET consist of five columns (thermometers) with the
headings distress, anxiety, depression, anger, and help. The
instruction reads as follows: In the first four columns, please
mark the number (0—10) that best describes how much emo-
tional upset you have been experiencing in the past week,
including today. In the final column please indicate how
much you need help for these concerns. In the first four
thermometers, the anchors are labeled with “None” (0) and
“Extreme” (10), and the corresponding labels for the fifth
thermometer (Help) are “Can manage by myself” (0) and
“Desperately” (10). Further information on the ET is avail-
able at http://www.psycho-oncology.info/ET.htm.

In addition to the ET, several other instruments were
included in the survey. Anxiety and depression were meas-
ured with the Patient Health Questionnaire-4 (PHQ-4) [15],
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fatigue was assessed with the Functional Assessment of
Chronic Illness Therapy Fatigue Scale (FACIT-Fatigue) [16,
17], and demoralization was measured with the demoraliza-
tion scale (DS) [18, 19].

Statistical analyses

Age and gender differences were tested with two-facto-
rial ANOVAs, using the factors age group (six categories
according to Table 1) and gender (two categories). Effect
sizes were calculated using Cohen’s d. Associations between
the ET scores and other scales were expressed in terms of
Pearson correlations.

Results
Age and gender differences

Sociodemographic characteristics of the study sample are
given in Table 1. The mean age was about 50 years, and
55.9% of the sample was female. Table 2 presents ET mean
scores for males and females. Using the cutoff >4 as sug-
gested by [9] for all ET domains, we also calculated the
percentage of people with scores above this cutoff (Table 2).

Women reported higher levels of burden in all five DT
domains; the effect sizes for the gender differences were
as follows: DT: d=0.16, AnxT: d=0.36, DepT: d=0.31,
AngT: d=0.07, and HelpT: d=0.25. The age effects were
less clear and did not show a linear trend. The ANOVA
results proved that gender had a statistically significant
impact on all ET dimensions (all p <0.001). Age group had
a statistically significant impact on distress and need for help
(p <0.001), and for the other three thermometers there was
no statistically significant age effect (p > 0.05). The interac-
tion between gender and age group failed to reach the sig-
nificance level for all ET domains.

Normative scores are given in Table 3, based on the total
sample. 19.2% of the general population reported no distress
at all (DT=0), and further 14.5% reported DT= 1, resulting
in a cumulative score of 33.7% in Table 3. Almost one in two
chose the minimal score of 0 in the anxiety thermometer.
According to the cutoff >4, 39% (100% minus 61.0%) of the
general population reported experiencing distress (Table 3).

Correlations among the ET dimensions
and associations with the other scales

Table 4 presents the correlations among the ET dimensions
(r between 0.44 and 0.69). Among the five ET domains,
the DT showed the lowest correlation coefficients with the
other ET dimensions (mean correlation: 0.48) and with the
other three questionnaires (FACIT-fatigue, PHQ-4, and
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Table 1 Sociodemographic Males (n=1075) Females (n=1362) Total (n=2437)
characteristics of the sample
n % n % n %
Age mean (SD) 49.7 17.3) 50.0 (17.5) 49.8 17.4)
Age category (years)
18-29 176 16.4 212 15.6 388 159
30-39 163 15.2 215 15.8 378 15.5
4049 184 17.1 241 17.7 425 17.4
50-59 211 19.6 255 18.7 466 19.1
60-69 184 17.1 221 16.2 405 16.6
>70 157 14.6 218 16.0 375 15.4
Marital status
Married, living together 533 49.6 571 419 1104 453
Married, living apart 21 2.0 33 24 54 22
Single 331 30.8 337 247 668 27.4
Divorced 125 11.6 209 15.3 334 13.7
Widowed 62 5.8 206 15.1 268 11.0
Missing 3 0.3 6 0.4 9 0.4
Education (years)
<9 387 36.0 460 33.8 847 34.8
10-11 446 415 621 45.6 1067 43.8
>12 241 22.4 278 20.4 519 21.3
Missing 1 0.1 3 0.2 4 0.2
Employment
Working full-time 594 55.3 402 29.5 996 40.9
Working part-time 51 4.7 326 239 377 15.5
Unemployed 67 6.2 69 5.1 136 5.6
House wife/man 7 0.7 102 7.5 109 4.5
Retired 297 27.6 389 28.6 686 28.1
Education/training 59 55 74 54 133 5.5

SD Standard deviation

Demoralization Scale). The highest coefficients were gen-
erally found for the Depression thermometer.

Discussion

The first aim of the study was to investigate the degrees
to which distress and the other ET domains are present in
the general population. According to the DT cutoff >4, a
relatively high proportion of the respondents (39%) were
distressed. The DT mean score was 3.15, which is very
similar to the mean of the Dutch normative study (M =3.2)
[14]. Most of the studies performed among samples of can-
cer patients from the US, Ireland, Denmark, and Germany
reported higher mean scores, ranging between 3.9 and 6.2
[19-23], while studies from the UK [9, 24] and Singapore
[12] found lower mean levels of distress (between 1.4 and
2.9) in their patients’ samples.

Of all of the ET domains, the highest mean score
was obtained for distress (M =3.15), followed by anger

(M =2.33), depression (M =1.65), anxiety (M =1.36), and
need for help (M =1.18). The study done among British can-
cer patients [9] found another sequence: anxiety (M =4.8),
distress (M =2.9), depression (M =2.3), and anger (M =2.0).
It can be concluded that the difference between cancer
patients and the general population is greatest in anxiety and
smallest in distress. One possible reason for the relatively
high distress scores in our general population study is that
healthy people may have taken into account all of their daily
hassles when they reported on their distress levels, while
patients potentially assumed the DT question pertaining
specifically to their disease. Another possible explanation
for this result is that patients are often exempt from some
of the obligations that normally define their everyday lives
(e.g., professional duties). When using the cutoff > 4 for the
DT, one should take into account that this is a low criterion
since such a degree of distress is also common in the healthy
population.

Women reported significantly higher levels of all of the
ET dimensions than men, while age differences were less
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Table 3 Normative scores (cumulative distribution functions, in %)
for the ET dimensions

Score Distress Anxiety Depression Anger Help
0 19.2 48.6 41.5 244 56.3
1 33.7 67.5 61.6 42.0 72.9
2 48.6 80.6 75.2 61.1 82.8
3 61.0 87.7 83.9 75.5 89.3
4 69.6 91.2 88.9 82.8 92.2
5 79.3 94.5 92.9 90.7 94.6
6 85.6 96.6 95.2 94.1 96.9
7 92.1 98.1 97.3 97.4 98.3
8 97.4 99.6 98.9 99.0 99.1
9 99.1 99.8 99.7 99.6 99.7
10 100.0 100.0 100.0 100.0 100.0

The line between scores 3 and 4 indicates the cutoff >4

Table 4 Correlations between the ET dimensions and other scales

Distress Anxiety Depression Anger Help

Distress - 49 .50 A48 44
Anxiety - .69 .50 .68
Depression - 57 .67
Anger - 47
Help -
FACIT-fatigue —.42 -.58 -.63 —-45 -.63
PHQ-4 anxiety 40 .63 .62 46 57
PHQ-4 depression .36 52 .64 41 .54
PHQ-4 total 41 .62 .68 A7 .60
Demoralization scale .36 .58 .68 47 .59

All correlations: p<0.001. FACIT-Fatigue: high scores indicate low
levels of fatigue

pronounced. When comparing samples of patients concern-
ing their emotional responses, gender has to be taken into
account. It is well known that anxiety is higher in women
compared to men [25], but higher scores for women were
also found in all of the other domains. Whenever ET mean
scores of groups of patients with different gender distribu-
tions are compared one with another, the normative scores
can be used to quantify the degree to which this difference
is due to general gender differences.

The second aim of this investigation was to analyze
whether the DT can be considered a generalized measure
of patients’ burden. The domains of the ET were signifi-
cantly correlated, with coefficients between 0.44 and 0.69.
However, on average, the correlations between the DT and
the other ET scales and supplementary scales were lower
than those of the other ET dimensions. Although the three
instruments used here (FACIT-Fatigue, PHQ-4, and Demor-
alization Scale) are not at all representative of all domains of

mental problems, the relatively low correlations of the DT
indicate that the DT should not be considered a generalized
score representing all other thermometers. There is a con-
siderable gain in information when the DT is complemented
with the other domains.

Short scales or even one-item scales are generally
assumed to be useful for research questions on group-level,
while larger scales are preferred for individual decision-
making [26]. The DT and ET, however, have been designed
as short screening instruments which assist clinicians in
identifying patients who have a special need for support.
Sensitivity and specificity analyses supported the appropri-
ateness of the ET for this purpose [9, 13]. The five items of
the ET have not been designed as items of a 5-item scale.
Nevertheless, there is a certain overlap of the ET domains,
and combinations of the ET domains have been investigated
concerning their power in predicting mental health outcomes
[10].

Some limitations of this study should be mentioned.
Despite the representativeness of the sample in terms of age
and gender, we have no information about the distress level
of the non-respondents. Therefore, a certain bias is possible.
We used a German sample, and the generalizability to other
countries is difficult to assess. Further studies done in other
countries are necessary for assessing generalizability. The
percentages presented in the normative table only give a
summarizing overview of the distribution of the scores since
they are aggregated across gender and age groups.

Taken together, the multi-domain extension of the origi-
nal DT, the ET, provides essential information, while nev-
ertheless remaining an instrument that is short and easy to
complete. Although normative scores have already been
performed for other ultra-short screening instruments, this
study provides ET normative scores that can be used in clini-
cal routine and research.
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