


The Hospital Anxiety and Depression Scale (HADS) has typi-

cally been used for DT validation.6 The most commonly identi-

fied DT cut-off score is four.3,6–8 Adapted and validated versions

of the DT and PL are already being used to assess psychosocial

distress in disciplines outside of oncology.7,9

During preparation of this manuscript, a recent study demon-

strated strong correlations of the DT with the Hospital Anxiety

and Depression (HADS) subscales Anxiety (HADS-A) and

Depression (HADS-D) in people with Parkinson’s Disease

(PwPD).10 However, a cut-off score for the DT in PD has not

yet been determined.

We therefore describe here our comprehensive validation of

the DT in PD, which includes the definition of a cut-off score for

the DT, and an investigation of the factors that underlie distress.

Methods

Participants
This observational cross-sectional study was conducted at the

Department of Neurology at the University Hospital “Carl Gus-

tav Carus” in Dresden, Germany, between January 2019 and

October 2020. Inclusion criteria were (1) diagnosis of PD, (2) suf-

ficient cognitive ability to complete the questionnaires according

to the treating physician and (3) proficiency of written and spo-

ken German. The study was approved by the ethics committee

at Technische Universität Dresden (IRB00001473, EK

37012019) and conducted in accordance with relevant guidelines

and regulations. We confirm that we have read the Journal’s

position on issues involved in ethical publication and affirm that

this work is consistent with those guidelines. All patients gave

written informed consent to participate in the study.

There are no accepted guidelines for calculating a sample size

for validating patient reported outcome measures as pointed out

by Anthoine et al.11 In general, a subject to item ratio of at least

five to one is recommended for exploratory factor analysis, with

an absolute minimum of 100 participants.12 Hence, we aimed

for N = 100 datasets and enrolled N = 108 consecutive patients

with Parkinson’s disease in the waiting area of the PD outpatient

clinic, where they waited for their regular follow-up appoint-

ment. N = 3 participants were excluded: N = 1 misdiagnosis of

essential tremor, N = 2 withdrawal of participation. Data of

N = 105 participants were analyzed.

Patients were asked to complete questionnaires in the waiting

room. Assistance from the caregivers or study team was acceptable if

needed. N = 82 participants completed the questionnaire in the

waiting room and N = 23 participants returned the questionnaires

via mail because there was insufficient time to complete the surveys.

Assessments
Patients were provided with the Distress Thermometer (DT) for

Parkinson’s Disease, the Hospital Anxiety and Depression Scale

(HADS), the Patient Health Questionnaire-9 (PHQ-9), the

Non-motor Symptom Questionnaire (NMSQ), the Fear of

Progression Questionnaire-Short Form (FOP-Q-SF), the Gener-

alized Anxiety Disorder Scale-7 (GAD-7), the Herth Hope

Index (HHI), the Schedule for the Evaluation of Individual

Quality of Life (SEIQoL) and a demographic survey as paper-

based questionnaires. The demographic survey included gender,

age, marital status, education, occupational status, and disease

related questions such as duration of disease or medication.

PD motor-subtype, H&Y-stage and UPDRS III total scores

were collected from the routine clinical assessment of the same

day as the outpatient clinic visit. German versions were used for

all questionnaires.

Distress Thermometer (DT)

For validation, the DT in its German version (2006) was used. It

is an 11-point visual analog scale, with a score of 0 representing

“no distress” and a score of 10 representing “extreme distress”

(see Fig. S1 for the German version of the DT, Fig. S2 for the

English version of the DT).

Anxiety and Depression

The HADS consists of the HADS-Anxiety (HADS-A) and

HADS-Depression (HADS-D) subscales, each containing seven

questions.13 The total HADS score is an indicator of general dis-

tress and is commonly used as the gold standard for validating

the DT.6,7,14,15 In accordance with the literature, the total

HADS cut-off score for distress was set at 1514 and at eight for

the HADS-Anxiety and HADS-Depression subscales.16 The

PHQ-9 is a short, well validated screening test for major depres-

sion consisting of nine questions in total.17

There is a validated short form of the Fear of Progression-

Questionnaire (FOP-Q) which encompasses 12 instead of

43 items (FOP-Q-SF).18 Together with the Generalized Anxiety

Disorder-7 (GAD-7) questionnaire19(p7), we used these assess-

ments to further characterize symptoms of anxiety in our cohort

of PwPD.

Assessment of Quality of Life (QoL)

To assess QoL in general, we used the Schedule for the Evalua-

tion of Individual Qualitiy of Life (SEIQoL), which first asks

about the importance of 12 different aspects of life to the indi-

vidual person and in a second step inquires to which degree they

feel satisfied with this aspect of their life. From this, a compound

score can be calculated, which can be expressed as a life quality

index on a scale from 0 to 100.20

Statistical Analyses
Statistical analyses were performed using the SPSS version

27 (IBM, New York), Jeremey’s Amazing Statistics Program

(JASP 0.17.2, JASP Team 2023) and Jamovi Version 2.3 (The

jamovi project 2022), the latter two are based on R (R Core

Team 2022). A p value ≤0.05 was considered statistically signifi-

cant in all analyses.
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Statistical differences in subgroup analyses were computed by

t-Tests, Fisher’s Exact Tests and χ
2 tests where appropriate. To

assess convergent and discriminant validity, we calculated Pearson

correlations of the DT score with the total HADS score, H&Y-

stage, and the NMSQ. Pearson correlations were calculated for

all other study assessments as well. According to Cohen’s r,

r ≥ 0.3 was considered a medium effect size and r ≥ 0.5 a strong

effect size.21,22

The Receiver Operating Characteristics (ROC) curve with

the total HADS cut-off score of ≥15 was calculated and used to

define the cut-off score of the DT.23 The larger the area under

the curve (AUC), the greater the discriminatory power,24 in this

case the discriminatory power between distressed and non-

distressed PwPD. From this, the test properties (sensitivity, speci-

ficity, NPV etc.) were calculated. The prevalence of distress was

set as the proportion of PwPD in our study who had a total

HADS score of ≥15.

An exploratory factor analysis considering the total scores of

all assessments was performed. For this analysis, z-score normali-

zation for all scores was applied, since the assessments have differ-

ing value ranges. Factors with an Eigenvalue of ≥1 were

included, which is the traditionally applied Kaiser’s criterion for

factor analysis.25 To determine whether our data set is appropri-

ate for this method, we calculated a Kaiser-Meyer-Olkin mea-

sure of sampling adequacy, which revealed an adequate sample

size with a value of 0.879. Bartlett’s test confirmed at least some

correlation between the variables (X2 test <0.001), which is a

prerequisite for EFA. Since factors were highly correlated, an

oblimin oblique rotation was chosen. Using this method, two fac-

tors were identified. We then further evaluated the factors iden-

tified by EFA by a confirmatory factor analysis and evaluated

further fit indices. The same model was then used to train a ran-

dom forest regressor to estimate DT scores from the total scores

of the assessments contained in the two factors identified by the

exploratory and confirmatory factor analyses.

Results
Demographic and clinical characteristics of n = 105 patients

enrolled in this study are displayed in Table 1. The mean DT

score was 5.2 (standard deviation, SD 2.3).

To verify the construct validity of the DT, the convergent

and discriminant validity of the DT was determined. To verify

convergent validity, a correlation analysis was performed with

the DT and the HADS and non-motor symptoms as measured

by the NMSQ. The moderate to strong correlations of the DT

total score with the HADS total score (r = 0.472, p < 0.001),

the HADS-A (r = 0.504, p < 0.001), the HADS-D (r = 0.379,

p < 0.001) and the NMSQ score (r = 0.393, p < 0.001) indicates

good convergent validity, that is, the DT is a similar construct in

relation to these measures. To verify discriminant validity, a cor-

relation analysis was conducted between the DT and H&Y-stage.

The DT has no significant correlation with H&Y-stage and thus

is conceptually independent.

Concerning the UPDRS III total scores (higher scores indicat-

ing worse motor function) as a measure of motor symptoms,

these were only weakly correlated to the DT scores (r = 0.21,

p < 0.05). UPDRS III scores were moderately negatively corre-

lated with the HHI (r = �0.305, p < 0.01) and the SeiQoL

(r = �0.319, p < 0.01) and positively correlated with symptoms

of depression (HADS-D r = 0.34, p < 0.01; PHQ-9

r = 0.266, p < 0.01).

As expected, measures of anxiety were strongly positively cor-

related amongst each other (eg, FOP-Q and HADS-A

r = 0.599, p < 0.001; GAD-7 and HADS-A r = 0.732,

p < 0.001). Interestingly, measures of hope (HHI) and the life

quality index as measured by the SeiQoL were strongly nega-

tively correlated with the HADS (HHI and HADS r = �0.645,

p < 0.001; SeiQoL and HADS r = �0.598, p < 0.001). These

measures were also moderately negatively correlated to the DT

score (DT and HHI r = �0.314, p < 0.001; DT and SeiQoL

r = �0.354, p < 0.001). A correlation matrix can be found in

Table S1.

In a next step, we used a receiver operating characteristics

analysis to determine the optimal cut-off for the DT to classify

PwPD as either being distressed or not distressed. To

classify PwPD into these two categories, a total HADS cut-off

score of ≥15 was used, according to previously published litera-

ture. This is equal to 33% of PwPD experiencing distress in our

study. ROC analysis revealed an area under the curve (AUC) of

0.714. The optimal cut-off for maximizing sensitivity (97%) and

specificity (38%) was set at 4 for the DT. A cut-off of 5 would

have yielded the same value of the Youden’s index (0.349),

which is a measure of fit for ROC analyses. We chose a cut-off

of 4, because the DT is designed to be a screening tool for dis-

tress, hence a high sensitivity and a high negative predictive value

is beneficial. The negative predictive value for a cut-off of 4 is

96%, whereas for a cut-off of 5 it is 89%. This means that using a

cut-off of 4 for the DT will yield false negative results (ie,

patients that are classified as not distressed who actually are in

distress) in only 1 out of 100 cases (illustrated in Fig. 1). The

trade-off for this high sensitivity is the higher number of false

positive results, resulting in a positive predictive value of 44%

(cut-off 4, ie, people that are determined by the DT to be dis-

tressed, who in reality are distressed). However, we believe these

properties to be desirable for a screening test. Using the DT cut-

off score of 4, 70% of patients (N = 74) were classified as

distressed.

No difference was found between male and female patients in

exceeding the threshold for distress (Fisher’s Exact Test;

p = 0.64). In addition, PD subtypes did not differ in this regard

(χ2 test; p = 0.34), there was no significant difference in UPDRS

III total scores between patients with and without distress

(Student’s t-test; p = 0.19).

To identify underlying contributing factors of distress in PD,

we conducted an exploratory factory analysis (EFA), which

encompassed the sum scores of all the assessments mentioned

above. The first factor consists of the GAD-7 (factor loading

0.787), HADS-A (0.954) and FOP-Q-SF (0.725) sum scores.

The second factor consists of the LQ-index (�0.842), the
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HADS-D (0.675), HHI (�0.608) and UPDRS III (0.657) sum

scores. The rotated solution explains 58.4% of the variance in the

data set. This is close to the commonly applied 60% cut-off in

social sciences.26 The retained factors are highly correlated with

each other (r = 0.594).

We then conducted a confirmatory factor analysis using the

same factors identified by the EFA. For this model, we evaluated

further fit indices. A χ
2 test was significant, so that the null-

hypothesis (perfect model fit) can in theory be rejected, but this

test is sensitive to sample size. The Comparative Fit Index

showed a value of 0.96, indicating a good fit. Root mean square

error of approximation was 0.095, which is close to the rec-

ommended value of 0.08. Furthermore, the RMSEA p-value

was non-significant, indicating a well-fitted model. The stan-

dardized root mean square residual was 0.056 (recommended

0.08). Interpreting these indices, one can assume that the factors

extracted during exploratory factor analysis make up a model

which is well fitted to the data. 27 Based on the scales that make

up these factors, we termed the first factor “anxiety” and the sec-

ond factor “depression/resilience/motor symptoms”. This factor

structure, its factor covariances, factor loadings and residual vari-

ances are displayed in Fig. 2.

In a further step, we trained a random forest regressor to esti-

mate DT values from the variables identified by the factor ana-

lyses. This model used 27 trees and two features per split to

estimate DT values. It could estimate the DT value with a mean

squared error (MSE) of 0.639 and an out-of-bag error of 0.78.

The random forest regressor trained on the factors identified by

factor analysis was able to estimate the DT values from the fac-

tors “anxiety” and “depression/resilience/motor symptoms” with

a mean absolute error of 0.72 on the 11-point DT scale. The R2

of 0.51 indicates that about half the variance in the dataset is

explained by this model.

Discussion
In this study, we validated the Distress Thermometer as a screen-

ing tool for determining distress in people with PD, defined a

cut-off score for the DT and analyzed underlying factors of

distress.

TABLE 1 Demographic and Clinical Characteristics

Feature N = 105 Mean (SD) or %

Gender, % male 68 65

Age (years) 102 66 (Range 35–87)

PD subtype

Equivalent–type 31 29.5

Tremor–dominant type 25 23.8

Hypokinetic–rigid type 46 43.8

NOS 2 1.9

Missing 1 1

Hoehn & Yahr stage

Hoehn & Yahr stage I 8 7.6

Hoehn & Yahr stage II 51 48.6

Hoehn & Yahr stage III 38 36.2

Hoehn & Yahr stage IV 5 4.8

Hoehn & Yahr stage V 0 0

Missing 3 2.9

UPDRS III total score 103 22.4 (10.3)

Disease duration [years] 105 8.9 (5.7)

Secondary diagnoses

MCI 4 3.8

Dementia 6 5.7

Depression 18 17.1

Medication

Levodopa 84 80

Dopamine agonist 78 74.3

COMT inhibitor 34 32.4

NMDA antagonist 14 13.3

MAO-B inhibitor 47 44.8

Marital status

Single 5 4.8

Married 82 87.1

Widowed 6 5.7

Divorced 10 9.5

Missing 2 1.9

Education

School (≥ 10 years) 45 42.9

School (< 10 years) 19 18.1

University 36 34.3

Missing 5 4.8

(Continues)

TABLE 1 Continued

Feature N = 105 Mean (SD) or %

Occupational status

Working 27 25.7

Not working 77 73.3

Missing 1 1

Abbreviations: COMT, catechol-o-methyl-transferase; MAO-B, monoamine

oxidase B; MCI, mild cognitive impairment; NMDA, N-methyl-d-aspartate;

NOS, not otherwise specified; PD, Parkinson’s disease; SD, standard deviation.
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As for other diseases, we observed a strong correlation

between the DT and the HADS, which confirms the adequacy

of this instrument to measure distress in PwPD.

A DT score of 4 was determined to be the optimal cut-off

value for PD using ROC analysis, which is the same value found

in oncology and other fields.7 With this cut-off, the DT has a

very high sensitivity and thus a high negative predictive value—

as expected for a screening test. This means that only about 1 in

100 assessed patients will be wrongly classified as not distressed.

Consequently, in case of pathological DT values, the need for

psychological or pharmacological treatment should be evaluated.

Due to the high sensitivity of this screening tool, there is a rele-

vant amount of false positive results, ie, the actual need for pro-

fessional psychosocial support is likely to be lower.28

The lack of correlation with the H&Y-stage confirms that dis-

ease severity does not necessarily influence distress,29 which is

similar to findings in patients with brain tumors.29 Yet, it should

be noted that H&Y-stages II and III were more common than

stages I and IV in the study cohort, and a stronger correlation

with disease severity cannot be ruled out in cohorts with a

broader range of disease severity. Motor function as measured by

the UPDRS III was only weakly correlated with the DT scores,

but moderately correlated with measures of depression, QoL and

the feeling of hope. Motor function and disease severity alone do

not adequately predict QoL in our cohort, as has previously been

demonstrated in PD30 and other neurodegenerative diseases.31,32

Nevertheless, our factor analyses revealed that motor symptoms

influence distress to some capacity, albeit to a lesser degree than

the other factors in our model. Still, we did not find significant

Figure 1. Test properties of the distress thermometer (DT). For
clarity, approximate values are used (prevalence 33%,
sensitivity 96%, specificity 37%). True positive results: green,
false positive: orange, true negative: blue, false negative: red.

Figure 2. Factor structure of psychosocial distress. Factors identified by exploratory factor analysis. Factor covariances (top arrow), factor
loadings (straight arrows) and residual variances (bent arrows) according to the results of a confirmatory factor analysis. FOP, Fear of
Progression-Questionnaire Short Form; GAD, Generalized Anxiety Disorder Scale-7; HADS-A, Hospital Anxiety and Depression Scale–
Anxiety; HADS-D, Hospital Anxiety and Depression Scale–Depression; HHI, Herth Hope Index; LQ index, Schedule for the Evaluation of
Individual Quality of Life; UPDRS III: Unified Parkinson’s Disease Rating Scale part III.
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differences concerning motor function between patients with

and without distress.

Furthermore, our factor and correlation analyses confirmed

that in PwPD, anxiety and depression are important factors in

distress,10 consistent with findings in other conditions.3,6,7 How-

ever, the analysis also revealed that distress can be to some degree

counterbalanced by feelings of hope (as measured by the HHI)

and by a favorable QoL (as measured by the SeiQoL).

Using our model, we could estimate DT values via a random

forest regressor with a mean absolute error of 0.72 on an

11-point scale. This means that this model can accurately predict

distress in PD as measured by the DT. On the other hand, this

estimate only explains about half of the variance in our dataset.

Thus, it represents an oversimplification in and of itself. The PL,

which needs to be adapted for the DT in PD, may serve for

identification of additional contributing factors in a future valida-

tion study.

Similar observations about the relationship between hope,

anxiety and depression have been made in other diseases. Strong

negative correlations between hope and depressivity have been

described in patients with depression and were also apparent in

our study cohort.33 Furthermore, a study conducted in patients

at risk for familiar colorectal cancer showed that hope prevented

anxiety and depression 1 year after the disclosure of the results of

genetic testing.34 Conversely, hopelessness has been shown to

predict suicidal ideation and self-injurious behavior in patients

with depression.35

The feeling of hope and a favorable QoL in general can be

interpreted as an individual’s capacity of psychosocial resilience.

Resilience has been shown to play a vital role in the mental

health and QoL in PwPD.36 Our findings indicate that psycho-

social resilience is a key preventive factor for distress in

PD. Because of this, increasing resilience by means of increasing

social support, fostering coping strategies and even physical activ-

ity like mind–body exercises may lessen the extent to which

PwPD feel distressed.37 This extends to the treating physician as

well, as the feeling of being in control has been shown to be a

relevant factor of resilience in reacting to external stressors (eg, in

relation to the COVID-19 pandemic), underlining the impor-

tance of shared decision-making in PD.38 In this regard, patient

education programs—which have been shown to be beneficial

to QoL in PD39
—are potentially useful in promoting hope and

the feeling of self-efficacy, since it has been shown that PwPD

feeling knowledgeable about PD tend to believe that it is possi-

ble to live well with PD.40

The findings of this study demonstrate that distress in PD—

which is per its definition a multifactorial phenomenon3—is dis-

tinct from depression, goes beyond anxiety3 and requires differ-

ent treatment strategies. It represents an overarching construct

that is relevant in chronic disease in general.7,28 For this reason,

distress in PwPD should be assessed separately from depression

and anxiety. Only assessing these symptoms will not adequately

capture distress in PwPD and thus, the need for psychosocial

counseling might be underestimated. One third of PwPD are

experiencing relevant distress according to their total HADS

scores (ie, the true positive rate of the DT results). This is

comparable to cancer patients, suggesting that psychosocial sup-

port is as necessary in PwPD as in patients with malignant

diseases.41

There are limitations to this study. (1) We relied on a single

center and a relatively small, yet adequate, sample size. (2) Since

convenience sampling was applied in this study, PwPD with lim-

ited mobility or under palliative care are underrepresented. Eth-

nic diversities could not be explored, since the population

sampled is very homogenous, as is typical for the region of

Germany where this study was conducted. This limits the gener-

alizability of our results. (3) Since a low number of patients in

our study had a previously diagnosed mild cognitive impairment

(MCI) or Parkinson’s disease dementia (PDD), the validity of the

DT in these conditions could not be explored separately. A

future, separate validation of the DT in patients with MCI or

PDD would be useful to examine the adequacy of this screening

tool in these conditions. (4) We validated the German version of

the DT, the English translation of the DT was not validated in

this study. However, we believe that the DT is a sufficiently sim-

ple screening tool, so that validation across different languages is

not necessarily warranted.

In conclusion, the DT is a valid screening tool for distress in

PwPD. Its brevity, conciseness and high sensitivity make it ide-

ally suited for clinical practice. There is merit in assessing distress

separately from anxiety and depression. Embedding the DT in an

automated screening process (e.g. via tablet PC) and its integra-

tion into the clinical documentation system could make it readily

available to the treating physician.

Acknowledgements
None. Open Access funding enabled and organized by

Projekt DEAL.

Author Roles
(1) Research project: A. Conception, B. Organization,

C. Execution; (2) Statistical Analysis: A. Design, B. Execution,

C. Review and Critique; (3) Manuscript Preparation: A. Writing

of the first draft, B. Review and Critique.

N.S.: 2A, 2B, 2C 3A, 3B.

E.T.: 1A, 1B, 2C, 2A, 2B.

T.F.: 1A, 2A, 2B, 2C, 3B.

A.F.: 2C, 3B.

H.R.: 2C, 3B.

B.F.: 1A, 2B, 2C, 3B.

S.D.S.: 1A, 1B, 1C, 2A, 2B, 2C, 3A, 3B.

Disclosures
Ethical Compliance Statement: All patients gave written

informed consent to participate in this study. The study was

262 MOVEMENT DISORDERS CLINICAL PRACTICE 2024; 11(3): 257–264. doi: 10.1002/mdc3.13937

RESEARCH ARTICLE FACTORS OF DISTRESS IN PD

 2
3

3
0

1
6

1
9

, 2
0

2
4

, 3
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://m
o

v
em

en
td

iso
rd

ers.o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

0
0

2
/m

d
c3

.1
3

9
3

7
 b

y
 D

eu
tsch

es Z
en

tru
m

 F
ü
r N

eu
ro

d
eg

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [2

1
/0

3
/2

0
2
4
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o
m

m
o
n

s L
icen

se



approved by the ethics committee at Technische Universität

Dresden (IRB00001473, EK 37012019) and conducted in accor-

dance with relevant guidelines and regulations. We confirm that

all authors have read the Journal’s position on issues involved in

ethical publication and affirm that this work is consistent with

those guidelines.

Founding sources and Conflict of Interest: None.

Financial Disclosures for the previous 12 months: NS

reports no external funding related to the conduct of this study.

Outside of the submitted work, he reports travel grants by

Abbott, EverPharma and the International Parkinson’s Founda-

tion. ET, TF, AF and HR have nothing to report. BF reports no

external funding related to the conduct of this study. Outside of

the submitted work, he reports grants from the German

Research Foundation (DFG) and speaker honoraria from

AbbVie, Stadapharm, Desitin, Zambon and Bial. SDS has noth-

ing to report. ■

References
1. Fox SH, Katzenschlager R, Lim SY, et al. International Parkinson and

movement disorder society evidence-based medicine review: update on
treatments for the motor symptoms of Parkinson’s disease. Mov Disord
2018;33:1248–1266. https://doi.org/10.1002/mds.27372.

2. Seppi K, Ray Chaudhuri K, Coelho M, et al. Update on treatments for
nonmotor symptoms of Parkinson’s disease—an evidence-based medicine
review. Mov Disord 2019;34(2):180–198. https://doi.org/10.1002/mds.
27602.

3. Riba MB, Donovan KA, Andersen B, et al. Distress management, ver-
sion 3.2019. JNCCN J Natl Compr Cancer Netw 2019;17(10):1229–1249.
https://doi.org/10.6004/jnccn.2019.0048.

4. Donovan KA, Grassi L, Deshields TL, Corbett C, Riba MB. Advancing
the science of distress screening and management in cancer care.
Epidemiol Psychiatr Sci 2020;29:29. https://doi.org/10.1017/
S2045796019000799.

5. National Comprehensive Cancer Network. Distress management. Clini-
cal practice guidelines. J Natl Compr Cancer Netw JNCCN 2003;1(3):344–
374. https://doi.org/10.6004/jnccn.2003.0031.

6. Jacobsen PB, Donovan KA, Trask PC, Fleishman SB, Zabora J, Baker F,
Holland JC. Screening for psychologic distress in ambulatory cancer
patients: a multicenter evaluation of the distress thermometer. Cancer
2005;103(7):1494–1502. https://doi.org/10.1002/cncr.20940.

7. Sousa H, Oliveira J, Figueiredo D, Ribeiro O. The clinical utility of
the distress thermometer in non-oncological contexts: a scoping review. J
Clin Nurs. 30:2131–2150. https://doi.org/10.1111/jocn.15698.

8. Donovan KA, Grassi L, McGinty HL, Jacobsen PB. Validation of the dis-
tress thermometer worldwide: state of the science. Psychooncology 2014;
23(3):241–250. https://doi.org/10.1002/pon.3430.

9. Dilworth JA, Thomas K, Sawkins N, Oyebode J. Use of the distress
thermometer for the elderly in the identification of distress and need in
nursing and care homes. Aging Ment Health 2011;15:756–764. https://
doi.org/10.1080/13607863.2011.562175.

10. Reynolds B, O’Connell S, Cullen B. Validation of the distress thermom-
eter in Parkinson’s disease. Prog Neurol Psychiatry 2022;26(4):32–35.
https://doi.org/10.1002/pnp.769.

11. Anthoine E, Moret L, Regnault A, Sébille V, Hardouin JB. Sample size
used to validate a scale: a review of publications on newly-developed
patient reported outcomes measures. Health Qual Life Outcomes 2014;
12(1):2. https://doi.org/10.1186/s12955-014-0176-2.

12. Everitt BS. Multivariate analysis: the need for data, and other problems.
Br J Psychiatry 1975;126(3):237–240. https://doi.org/10.1192/bjp.126.
3.237.

13. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand 1983;67(6):361–370. https://doi.org/10.1111/j.1600-
0447.1983.tb09716.x.

14. Ibbotson T, Maguire P, Selby P, Priestman T, Wallace L. Screening for
anxiety and depression in cancer patients: the effects of disease and treat-
ment. Eur J Cancer 1994;30(1):37–40. https://doi.org/10.1016/S0959-
8049(05)80015-2.

15. Mehnert A, Müller D, Lehmann C, Koch U. Die deutsche Version des
NCCN Distress-Thermometers. Z Für Psychiatr Psychol Psychother 2006;
54(3):213–223. https://doi.org/10.1024/1661-4747.54.3.213.

16. Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of the hos-
pital anxiety and depression scale: an updated literature review.
J Psychosom Res 2002;52(2):69–77. https://doi.org/10.1016/S0022-3999
(01)00296-3.

17. Levis B, Benedetti A, Thombs BD, DEPRESsion Screening Data
(DEPRESSD) Collaboration. Accuracy of patient health Questionnaire-9
(PHQ-9) for screening to detect major depression: individual participant
data meta-analysis. BMJ 2019;365:l1476. https://doi.org/10.1136/bmj.
l1476.

18. Mehnert A, Herschbach P, Berg P, Henrich G, Koch U. Fear of pro-
gression in breast cancer patients-validation of the short form of the
Fear of Progression Questionnaire (FoP-Q-SF). Z Psychosom Med Psy-
chother 2006;52(3):274–288. https://doi.org/10.13109/zptm.2006.52.
3.274.

19. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med 2006;
166(10):1092–1097. https://doi.org/10.1001/archinte.166.10.1092.

20. Waldron D, O’Boyle CA, Kearney M, Moriarty M, Carney D. Quality-
of-life measurement in advanced cancer: assessing the individual. J Clin
Oncol Off J Am Soc Clin Oncol 1999;17(11):3603–3611. https://doi.org/
10.1200/JCO.1999.17.11.3603.

21. Cohen J. Chapter 1 - The concepts of power analysis. In: Statistical Power
Analysis for the Behavioral Sciences. New York: Academic Press; 1977:1–
17. https://doi.org/10.1016/B978-0-12-179060-8.50006-2

22. Campbell DT, Fiske DW. Convergent and discriminant validation by
the multitrait-multimethod matrix. Psychol Bull 1959;56(2):81–105.
https://doi.org/10.1037/h0046016.

23. Fawcett T. An introduction to ROC analysis. Pattern Recognit Lett 2006;
27(8):861–874. https://doi.org/10.1016/j.patrec.2005.10.010.

24. Hanley JA, McNeil BJ. The meaning and use of the area under a receiver
operating characteristic (ROC) curve. Radiology 1982;143(1):29–36.
https://doi.org/10.1148/radiology.143.1.7063747.

25. Kaiser HF. The application of electronic computers to factor analysis.
Educ Psychol Meas 1960;20(1):141–151. https://journals.sagepub.com/
doi/abs/10.1177/001316446002000116.

26. Hair Jr JF, Black WC, Babin BJ, Anderson RE. Multivariate Data Analysis.
7th ed. Upper Saddle River, NJ: Prentice Hall; 2009:761.

27. Kline RB. Principles and Practice of Structural Equation Modeling. New
York: Guilford Press; 2011.

28. Haverman L, Van Oers HA, Limperg PF, et al. Development and valida-
tion of the distress thermometer for parents of a chronically ill child.
J Pediatr 2013;163(4):1140–1146.e2. https://doi.org/10.1016/j.jpeds.
2013.06.011.

29. Mayer S, Fuchs S, Fink M, et al. Hope and distress are not associated
with the brain tumor stage. Front Psychol 2021;12:1844. https://doi.org/
10.3389/fpsyg.2021.642345.

30. Forsaa EB, Larsen JP, Wentzel-Larsen T, Herlofson K, Alves G. Predic-
tors and course of health-related quality of life in Parkinson’s disease.
Mov Disord 2008;23(10):1420–1427. https://doi.org/10.1002/mds.
22121.

31. Bozovic I., Ilic Zivojinovic J., Peric, S., et al. Long-term outcome
in patients with myasthenia gravis: one decade longitudinal study.
J Neurol 2022;269:2039–2045. https://doi.org/10.1007/s00415-021-
10759-4

32. Robbins RA, Simmons Z, Bremer BA, Walsh SM, Fischer S. Quality of
life in ALS is maintained as physical function declines. Neurology 2001;
56(4):442–444. https://doi.org/10.1212/WNL.56.4.442.

33. Thimm JC, Holte A, Brennen T, Wang CEA. Hope and expectancies
for future events in depression. Front Psychol 2013;4:470. https://doi.org/
10.3389/fpsyg.2013.00470.

34. Ho SM, Ho JW, Bonanno GA, Chu AT, Chan EM. Hopefulness pre-
dicts resilience after hereditary colorectal cancer genetic testing: a pro-
spective outcome trajectories study. BMC Cancer 2010;10(1):279.
https://doi.org/10.1186/1471-2407-10-279.

35. Ribeiro JD, Huang X, Fox KR, Franklin JC. Depression and hope-
lessness as risk factors for suicide ideation, attempts and death: meta-

MOVEMENT DISORDERS CLINICAL PRACTICE 2024; 11(3): 257–264. doi: 10.1002/mdc3.13937 263

SCHNALKE N. ET AL. RESEARCH ARTICLE

 2
3

3
0

1
6

1
9

, 2
0

2
4

, 3
, D

o
w

n
lo

ad
ed

 fro
m

 h
ttp

s://m
o

v
em

en
td

iso
rd

ers.o
n

lin
elib

rary
.w

iley
.co

m
/d

o
i/1

0
.1

0
0

2
/m

d
c3

.1
3

9
3

7
 b

y
 D

eu
tsch

es Z
en

tru
m

 F
ü
r N

eu
ro

d
eg

, W
iley

 O
n
lin

e L
ib

rary
 o

n
 [2

1
/0

3
/2

0
2
4
]. S

ee th
e T

erm
s an

d
 C

o
n
d
itio

n
s (h

ttp
s://o

n
lin

elib
rary

.w
iley

.co
m

/term
s-an

d
-co

n
d

itio
n
s) o

n
 W

iley
 O

n
lin

e L
ib

rary
 fo

r ru
les o

f u
se; O

A
 articles are g

o
v

ern
ed

 b
y

 th
e ap

p
licab

le C
reativ

e C
o
m

m
o
n

s L
icen

se



analysis of longitudinal studies. Br J Psychiatry 2018;212(5):279–286.
https://doi.org/10.1192/bjp.2018.27.

36. Shamaskin-Garroway AM, Lageman SK, Rybarczyk B. The roles of
resilience and nonmotor symptoms in adjustment to Parkinson’s disease.
J Health Psychol 2016;21(12):3004–3015. https://doi.org/10.1177/
1359105315590268.

37. Jin X, Wang L, Liu S, Zhu L, Loprinzi PD, Fan X. The impact of mind-
body exercises on motor function, depressive symptoms, and quality of
life in Parkinson’s disease: a systematic review and meta-analysis. Int J
Environ Res Public Health 2019;17(1):31. https://doi.org/10.3390/
ijerph17010031.

38. Schäfer SK, Kunzler AM, Kalisch R, Tüscher O, Lieb K. Trajectories of
resilience and mental distress to global major disruptions. Trends Cogn Sci
2022;26(12):1171–1189. https://doi.org/10.1016/j.tics.2022.09.017.

39. Derollez C, Carriere N, Kyheng M, et al. Factors that predict a change
in quality of life among Parkinson’s disease patients participating in a
patient education program. Rev Neurol (Paris) 2021;177(9):1151–1159.
https://doi.org/10.1016/j.neurol.2021.01.020.

40. Salinas MR, Chambers EJ, Ho T, Khemani P, Olson DWM,
Stutzman S, Chitnis S. Patient perceptions and knowledge of Parkinson’s
disease and treatment (KnowPD). Clin Park Relat Disord 2020;3:100038.
https://doi.org/10.1016/j.prdoa.2020.100038.

41. Mehnert A, Hartung TJ, Friedrich M, et al. One in two cancer patients
is significantly distressed: prevalence and indicators of distress.
Psychooncology 2018;27:75–82. https://doi.org/10.1002/pon.4464.

Supporting Information
Supporting information may be found in the online version of

this article.

Figure S1. Distress thermometer (DT) in its German version.

Figure S2. Distress thermometer (DT) in its English version.

Table S1. Results of correlation analysis plotted as a matrix.

Pearson’s r was used for all correlations. Levels of significance are

indicated by asterisks; *p < 0.05, **p < 0.01, ***p < 0.001. DT,

Distress Thermometer; UPDRS III, Unified Parkinson’s Disease

Rating Scale part III; total NMS, total non-motor symptoms as

measured by the Non-Motor Symptoms Questionnaire

(NSMQ); LQ index, life quality index as measured by the

Schedule for the Evaluation of Individual Quality of Life

(SeiQoL); HHI, Herth Hope Scale; PHQ-9, 9-question Patient

Health Questionnaire; HADS, Hospital Anxiety and Depression

Scale; HADS-A, HADS-Anxiety subscale; HADS-D, HADS-

Depression subscale; FOP, Fear of Progression-Questionnaire;

GAD-7, Generalized Anxiety Disorder 7.
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