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Abstract
Objectives: Several patient‐reported outcome measures (PROMs) are available for
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the assessment of quality of life (QoL), anxiety and depression for testicular cancer
(TCa); however, these PROMs have uncertain validation of their psychometric
properties for TCa‐only cohorts. This systematic review aims to critically analyse and
evaluate the psychometric properties of these QoL, anxiety and depression PROMs.
Methods: PubMed, EMBASE and PsycInfo were searched by two independent
reviewers from inception to August 2020. Evaluative studies that assessed
measurement properties of PROM(s) tools used for measuring QoL, anxiety and
depression in TCa patients were included. The COnsensus‐based Standards for the
selection of health status Measurement Instruments (COSMIN) updated criteria for
good measurement properties were used in the evaluation of PROM psychometric
quality. This systematic review was registered on the PROSPERO database
(CRD42020160232).
Results: Of 4,305 abstracts screened, a final eight full‐text articles were included in

Funding information
Malcolm Coptcoat Memorial Trust

this review. Five general and two TCa‐specific PROMs were identified (depression,
n = 1; anxiety and depression, n = 2; QoL, n = 4). All studies were incomplete in the
validation of nine measurement properties and the modal methodological quality was
‘indeterminate’. The European Organisation for Research and Treatment of Cancer
Quality ‐Testicular Cancer 26 questionnaire and CAYA‐T had the highest psychometric validation with three out of nine measurement properties being ‘sufficient’.
Conclusion: This systematic review identifies a paucity of PROM‐validation studies
assessing anxiety, depression and QoL in TCa‐only cohorts. We recommend further
comprehensive and standardised psychometric validation studies of QoL, anxiety
and depression PROMs in TCa‐only study populations.
KEYWORDS

anxiety, cancer, depression, masculinity, mental health, oncology, patient reported outcome
measures, psycho‐oncology, quality of life, testicular neoplasms
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1 | BACKGROUND

ET AL.

psychosocial impact of co‐morbidity on QoL in TCa patients and
survivors. Therefore, establishing the psychometric properties of

Testicular cancer (TCa) is the most common solid malignancy of

these PROMs utilised in TCa is of significant importance in

men between the ages of 14 and 441 and represents 5% of uro-

screening, accurate assessment and management of mental health,

logical cancers and 1%–2% of all male neoplasms. The global inci-

specifically anxiety and depression, and global psychosocial well-

dence of TCa is increasing, with 3–10 new cases occurring per

being evaluated as QoL.

100,000 males/per year in European countries.2,3 Earlier detection

This systematic review therefore aims to: (i) identify QoL,

(e.g., by means of heightened public awareness relating to testicular

anxiety and depression PROMs that are psychometrically validated

self‐examination), young age at presentation, high healing rate of

(reliability, validity, and responsiveness) in patients with TCa,

testicular neoplasms and surgical technology have resulted in a high

(ii) systematically summarise and provide a comprehensive overview

median five‐year survival rate for TCa of ∼95% and achievability of

of psychometric validation studies and measurement properties

complete remission in metastatic TCa with high‐dose cisplatin‐based

of these PROM(s), and (iii) provide recommendations of the

chemotherapy.4–7

most appropriate validated generic and TCa‐specific PROM(s).

However, despite the high survival rate, many TCa patients
experience a complex set of psychological, social, and physical
morbidity.8 Chemotherapy‐associated acute and long‐term physical
co‐morbidities

include

nausea

and

vomiting,

2 | METHODS

gastrointestinal

mucositis, fatigue, neurotoxicity, Raynaud‐like symptoms, ototox-

2.1 | Protocol and registration

icity (tinnitus and hearing impairment), thromboembolic events and
leukaemia. Radiotherapy long‐term toxicity includes radiation‐

This systematic review was performed in accordance with the

induced secondary malignant neoplasms and decreased sexual

Preferred Reporting Items for Systematic Reviews and Meta‐

satisfaction.9 In addition, fertility concerns, body image issues and

Analyses Protocols (PRISMA‐P) guidelines18 and the COSMIN

sexual dysfunction (including ejaculatory dysfunction) are intrinsic

methodology for systematic reviews of PROM(s). The review

themes of TCa as the patient group affected are largely men within

protocol was registered prospectively on PROSPERO, Registration

the fertile age range.10 Several studies have shown that psycho‐

Number: CRD42020160232.

social and functional limitations of TCa compromise overall patient QoL and health‐related QoL (HR‐QoL). These studies have also
shown higher rates of depressive symptoms (34%), depression

2.2 | Study eligibility criteria

and anxiety disorders (19% vs. 13.5%) compared to the general
population.11–14

Full‐text articles that evaluated one or more measurement prop-

TCa patient‐reported outcome measures (PROMs) assessing

erties, development of a PROM and/or interpretability of all

most prevalent mental health conditions in TCa (anxiety and

disease‐specific and generic PROMs assessing one of the following

depression), overall HR‐QoL and overall quality of life (QoL) are an

principal constructs: QoL, HR‐QoL, anxiety and depression, in a

integral domain of clinical assessment in TCa person‐centred

study sample of men with TCa (all types, grades and treatment

15,16

functioning,

modalities) were included in this review. Measurement properties

morbidity, and mortality. They measure the physical, social, and

(quality of PROMs) were defined as per the COnsensus‐based

care.

PROMs

measure

beyond

biological

emotional functions of a patient weighted by patient‐perceived

Standards for the selection of health status Measurement IN-

symptom burden and diagnosis and treatment related expecta-

struments) (COSMIN) Taxonomy (Table S1).

tions.17 Several validated PROMs of QoL, HR‐QoL, anxiety and

The exclusion criteria included: low quality of evidence study

depression are reported in the clinical assessment of TCa. However,

designs (case reports, editorials and abstract‐only articles); studies

most of these PROMs have been developed as generic tools for a

with clinician‐assessed outcome measurement tools; studies using

broad spectrum of disorders and domains (e.g., adherence, distress,

PROM(s) of interest as an outcome measurement instrument only;

health‐behaviour, functioning) and not specifically for TCa. Impor-

validation studies of PROM(s) measuring physical symptoms of well-

tantly no systematic reviews have been identified to psychometri-

being that is, fertility, erectile dysfunction for selectivity; full‐text

cally validate the measurement properties (three domains of

article not available in the English language.

reliability, responsiveness, and validity) of these PROMs in a TCa
population.
Current PROMs may therefore misrepresent the totality of

2.3 | Information sources and search

psychosocial, depressive and anxiety symptoms that compose
mental wellbeing and QoL of TCa patients. Clinical assessment

A comprehensive systematic search was performed utilising three

performed with PROMs of unknown measurement property quality

online databases: PubMed, EMBASE and PsycInfo were searched

may further result in missed diagnoses and a greater cumulative

from date of inception to 31/08/2020 using Boolean operators to
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combine three constructs (QoL, anxiety and depression), TCa and

‘insufficient’ (−), or ‘indeterminate’ (?) and presented in a Summary of

PROM instrument. The search terms used were (quality of life

Findings (SoF) table (Table 2).

OR QoL OR health‐related quality of life OR HRQoL OR depress*

Data extracted on study characteristics included: sample size,

OR psychological OR anxiety OR symptom*) AND ([{testic* OR

participant demographics (age, tumour histological type), country the

testis OR testes} AND {neoplasm OR cancer OR carcinoma OR

PROM instrument was administered in, modes of administration (e.g.,

malignancy}] OR [seminoma OR nonseminomatous germ cell tumour

computer‐based vs. paper), response rate (Table 1). Data extracted on

OR non‐seminomatous germ cell tumour OR nsgct OR leydig cell

PROM(s) included: PROM(s) name; domains/constructs assessed in

OR sertoli cell]) AND (prom OR patient reported OR self‐report

the PROM(s); item types/response options (such as static or rating

OR measure OR questionnaire* OR survey* OR psychometric*).

scales), scoring system and ranges (Table S3); measurement properties

No language restrictions were used in the search strategy in order

assessed per PROM (Table 2).

to report existence of all PROM‐validation studies.
Reference screening of full‐text articles included was performed. A search of grey literature was also conducted through

2.6 | Risk of bias assessment

ongoing unpublished research on ClinicalTrials.gov, US National
Library of Medicine, to identify any additional relevant studies, with

A risk of bias assessment was performed assessing the methodological

authors of any relevant studies contacted for any preliminary data

quality of included studies using the COSMIN Risk of Bias checklist.20

available.

The COSMIN Risk of Bias checklist was used to rate the overall quality
of individual studies as ‘very good’, ‘adequate’, ‘doubtful’ or ‘inadequate’. Heterogeneous terms and definitions for measurement prop-

2.4 | Study selection

erties in included articles were objectively re‐defined to a
measurement property defined by the COSMIN taxonomy.19

Titles and abstracts of all articles were assessed for inclusion or

The Grading of Recommendations Assessment, Develop-

exclusion against pre‐defined eligibility criteria in duplicate by two

ment and Evaluation (GRADE) principles were used to rate

independent reviewers (Amine Nur Dincer and Oktay Genel) and

the overall quality of evidence of the review findings (Table 2;

disagreements were resolved by discussion between the two

Table S4).

reviewers. Included abstracts were retrieved for full‐text review
and duplicates were identified and deducted. Full‐text publications
that satisfied the pre‐defined study eligibility and exclusion criteria

3 | RESULTS

were included. A referencing software (Mendeley 2020, London)
was used to manage all citations.

3.1 | Study selection
A total of 4,305 studies were identified and a further 10 articles

2.5 | Data collection and data items

were identified through reference screening of full‐text publications.
Three hundred and four abstracts satisfied the eligibility criteria or

Data were extracted on the characteristics of PROM(s), character-

were deemed indeterminate and full‐text articles were retrieved

istics of the included studies, results on measurement properties

and assessed for inclusion. After‐deduplication, eight full‐text arti-

(psychometric validation), interpretability and feasibility of PROM

cles were included in this systematic review (Figure 1).

(s) scores and recorded onto a pre‐defined extraction sheet
by tworeview authors (Amine Nur Dincer and Oktay Genel).
Data extraction reflected parameters required for the evaluation

3.2 | Study characteristics and result synthesis

of measurement property per PROM. Measurement properties were
assessed in the following order: structural validity, internal consis-

Seven PROM instruments were identified in this review; two of seven

tency, cross‐cultural validity/measurement invariance, reliability,

identified PROMs have been developed for TCa patients (European

measurement error, criterion validity, hypotheses testing for construct

Organisation for Research and Treatment of Cancer Quality ‐

validity and responsiveness.

Testicular Cancer 26 [EORTC QLQ‐TC26], CAYA‐T; Table 1). Results

PROM quality was assessed by rating each measurement

were synthesised into construct(s) measured and sub‐categorised

property against the updated criteria for good measurement prop-

into each measurement property per PROM. Comparative analysis

erties as ‘sufficient’ (+), ‘insufficient’ (−), or ‘indeterminate’ (?) as per

and total PROM score were generated for each measurement

COSMIN updated criteria for good measurement properties

property (Table 2). Consistent results identified were qualitatively

(Table S2).19

summarised to determine overall grade of the measurement

Consistent results of each measurement property quality per

properties

per

PROM.

Meta‐analyses

were

not

performed

PROM were then summarised to produce a total rating per

because of insufficient quantitative or qualitative data available on

measurement quality per PROM, also recorded as ‘sufficient’ (+),

measurement properties per PROM(s).

Depressive symptoms

Depressive symptoms

QoL

Anxiety and depressive
symptoms

Anxiety and depressive
symptoms

Anxiety and depressive
symptoms

HR‐QoL

HR‐QoL

CES‐D (Wang and Hoyt)

CES‐D (Tuinman)

FACT‐G (Hoyt)

HADS (Skaali)

HADS (Fossa)

DASS21 (Smith)

SF‐36v2 (Smith)

CAYA‐T (Hoyt)

171

244

244

820

135

171

93

171

313

N/sample
size

25.2 (3.32)

38.3 (10.3)

38.3 (10.3)

44

34.8 (8.9)

25.2 (3.32)

29.4 (7.5)

25.2 (3.32)

38.6 (9.5)

Mean age
(SD),
years

TCS

TCS

TCS

TCS

TCP

TCS

TCP

TCS

TCS and TCP

TCS or
TCP

N/A

N/A

N/A

S = 49 NS = 51

S = 53 NS = 47

N/A

NS = 100

N/A

S = 62.5 NS = 37.5

Tumour
histological
type, %

32.4 (19.3)

N/A

N/A

N/A

1.2

30.1 (14.4)

N/A

Up to 36 (for 69%)

5.4–6.7 (3.4–17.7)

Disease Duration
(SD), months

4

N/A

N/A

N/A

N/A

4

12, 48

N/A

2, 4

Recall period,
weeks

N/A

N/A

N/A

81

N/A

N/A

90

N/A

91.2–97.6

Questionnaire
completion
rate, %

USA

Australia

Australia

Norway

Norway

USA

The Netherlands

USA

Austria, Italy, The
Netherlands,
Poland, Serbia,
Spain, UK

Country

G

I

I

I

I

I

I

I

V

COSMIN
RoB
score

Abbreviations: CAYA‐T, cancer assessment for young adults‐testicular; CES‐D, centre for epidemiologic studies depression scale; DASS‐21, depression anxiety stress scales‐21; EORTC QLQ‐TC26,
European organisation for research and treatment of cancer quality‐testicular cancer 26; FACT‐G, functional assessment of cancer therapy general; G, good; HADS‐A, hospital anxiety and depression score‐
anxiety; HADS‐D, hospital anxiety and depression score‐depression; I, inadequate; NS, non‐seminoma; PROM, patient‐reported outcome measure; RoB, risk of bias; S, seminoma; SD, standard deviation; SF‐
36V2, short form‐36 version 2; TCP, testicular cancer patient; TCS, testicular cancer survivor; V, very good.

QoL

Construct(s)
measured

Overview of the characteristics of included studies

EORTC QLQ‐TC26
(Sztanky)

PROM(Ref)

TABLE 1

4
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ET AL.

GRADE quality of Evidence

Total PROM score

Abbreviations: CAYA‐T, cancer assessment for young adults‐testicular; CES‐D, centre for epidemiologic studies depression scale; COSMIN, consensus‐based standards for the selection of health
measurement instruments; DASS‐21, depression anxiety stress scales‐21; EORTC, QLQ‐TC26; European, organisation for research and treatment of cancer quality‐testicular cancer 26; FACT‐G, functional
assessment of cancer therapy general; GRADE, grading of recommendations assessment development and evaluation; HADS‐A, hospital anxiety and depression score‐anxiety; HADS‐D, hospital anxiety and
depression score‐depression; PROM, patient‐reported outcome measure; SF‐36V2, short form‐36 version 2.

Low
Low
Low
Low
Low
High
High

?
?
?
?
?
+/?
+/?

?
?
?
?
?
+
+
Responsiveness

?
?
?
?
?
?
?
Criterion validity

?
?
?
?
?
?
?
Cross‐cultural validity

?
?
?
?
?
+
+
Hypotheses testing for construct validity

?
?
?
?
?
?
?
Measurement error

?
?
?
?
?
−
+
Reliability

?
?
?
?
?
−
+
Internal consistency

?
?
?
?
?
+
?
Structural validity

Updated COSMIN
criteria for good measurement properties
summary (overall rating)

DASS21
(1)
HADS
(2)
FACT‐G
(1)
CES‐D
(2)
EORTC‐QLQ TC26
(1)
CAYA‐T
(1)
PROM Instrument (n of validation studies)

Summary of Findings (SoF) table for results of studies on measurement properties of identified PROM(s)
TABLE 2

-

ET AL.

SF‐36 V2
(1)
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3.3 | Quality of life and health‐related quality of life
3.3.1 | European Organisation for Research and
Treatment of Cancer Quality ‐Testicular Cancer 26‐
item
The EORTC QLQ‐TC26 is a supplementary module to the European
Organisation for Research and Treatment of Cancer Quality‐ Core 30
(a gender‐neutral questionnaire assessing biopsychosocial and
physical health). The EORTC QLQ‐TC26 assesses TCa‐specific
symptoms modulating HR‐QoL: treatment side effects (hair loss, olfactory/gustatory/auditory disturbances, gastrointestinal symptoms
(stomach pain, acid reflux), peripheral neuropathy, skin problems),
patient satisfaction, future perspective (uncertainty, anxiety), job/
education problems, physical limitations, family disruption, fertility
concerns, masculinity, sexual functioning, satisfaction with testicular
implant.
A single validation study of EORTC QLQ‐TC26 performed by
Sztankay et al.21 was identified. Pooled data from Sztankay et al.21 of a
total of 313 patients (mean age 38.6, SD 9.5), 200 testicular cancer
survivors (TCSs) and 113 TCa patients, exhibited completion rates of
91.2% for sexuality items (percentage of missing responses 8.8%–
1.1%) and 97.6% for all other items. Completion time required for
the questionnaire was 8.1 min (SD 4.2) and 6% of patients
required assistance to complete the questionnaire. A single international phase four validation study for EORTC‐QLQ TC26 questionnaire was identified.21
Sztankay et al.21 assessed the structural validity measurement
property of the validity domain. Confirmatory factor analysis (CFA)
was conducted and the Comparative Fit Index (CFI) = 0.974, Tucker‐
Lewis Index (TLI) = 0.963 and the Root Mean Square Error of
Approximation (RMSEA) = 0.046 indicated ‘sufficient’ structural
validity. Internal consistency was ‘sufficient’ (Cronbach alpha = 0.79–
0.90)

for

10

scales,

but

‘insufficient’

for

Communication

(alpha = 0.67) and Sexual Functioning (alpha = 0.62). A Cronbach
alpha less than 0.70 for each subscale/unidimensional score were
graded ‘insufficient’. The reliability domain was graded using internal
consistency and reliability measurement properties. Test‐retest reliability was ‘sufficient’ in 8 of 12 scales (intraclass correlation [ICC]:
0.71–0.91). Four subscales: physical limitations (0.67), family problems (0.65), treatment satisfaction (0.48) and testicular implant
satisfaction (0.69) were classified ‘insufficient’. An ICC below 0.70
was rated as ‘insufficient’. Responsiveness to change over time was
also ‘sufficient’. Measurement error and criterion validity were not
assessed and graded ‘indeterminate’.

3.3.2 | Functional Assessment of Cancer Therapy
General
The Functional Assessment of Cancer Therapy General (FACT‐G)
questionnaire is used to assess the health‐related QoL of cancer
patients. The 27‐item questionnaire uses a five‐point response scale

6
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FIGURE 1
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Study screening and selection; adapted from Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA)

to subjectively measure patient symptomatic burden and physical

thus these measurement properties were rated as ‘indeterminate’.

well‐being over the past 7 days, (e.g., ‘I am forced to spend time in

The study population included only TCa survivors, previously

bed’; ‘I feel close to my friends’). The FACT‐G questionnaire as-

managed with surgical intervention and with no evidence of TCa

sesses four domains: physical (seven items reporting lethargy,

recurrence. This study population may not be representative of

nausea, role limitations, pain, treatment‐related side effects,

TCa patients who have been treated with different treatment mo-

perception of illness); social/family (eight items including sex-

dalities, including active surveillance or adjuvant chemotherapy or

ual functioning) emotional well‐being (six items) and functional well‐

radiotherapy.

being (seven items). One study validating the FACT‐G questionnaire
was identified.22 The internal consistency of the seven‐item Physical
Well‐Being domain had a Cronbach's alpha of 0.86, based on the
22

study by Hoyt et al.

3.3.4 | Cancer assessment for young adults‐testicular

however, structural validity was not assessed,

and therefore internal consistency was graded ‘indeterminate’. No

The Cancer Assessment for Young Adults‐Testicular (CAYA‐T) is a

other measurement property was assessed and were rated as

90‐item questionnaire that includes the seven biopsychosocial do-

‘indeterminate’. Internal consistency was reported as a single score

mains assessing concentration and memory, self‐care, education

and Cronbach's alpha was not calculated for each unidimensional

and work, social functioning, sexual relationships, emotional func-

scale. The study included TCa survivors exclusively of adequate

tioning (fear, preoccupation with illness, anxiety and depressive

sample size (n = 171) and the age bracket of the study population

symptoms). One study, with the study population including TCa

was a true representative of a TCa cohort (mean age 25.2,

survivors, psychometrically validating the CAYA‐T questionnaire

SD = 3.32).

was identified.24 Hoyt et al.24 used the Rasch model (person separation index 0.34–0.82) and overall Cronbach's alpha for internal
consistency which was ‘sufficient’, alpha = 0.85 (0.70–0.91). Reli-

3.3.3 | Short Form 36‐item version 2

ability was assessed using intraclass correlation coefficient (ICC).
ICC was >0.80 and the reliability of the CAYA‐T questionnaire was

The Short Form‐36 version 2 (SF‐36V2) measures eight multi‐scale

‘sufficient’ (ICC more than or equal to 0.70). No other measure-

domains: physical functioning, role‐physical, bodily pain, general

ment property was assessed. Internal consistency (Cronbach's

health, vitality, social functioning, role‐emotional and mental health

alpha) and reliability (ICC) was also ‘sufficient’ for each unidimen-

(symptoms of depression and anxiety, nervousness, fatigue, pain). A

sional scale except for the Financial Maintenance (ICC = 0.62),

single study assessing psychometric properties of SF‐36 V2 was

Recreational Pursuit (ICC = 0.66), Spiritual Stability (ICC = 0.58)

identified.23 Smith et al. 23 reports Cronbach's alpha as a range above

subscales. The CAYA‐T questionnaire may have increased speci-

>0.70, alpha = 0.82–0.93, however structural validity was not re-

ficity as it utilises a three‐point Likert scoring scale. Subscale

ported. The internal consistency of the SF‐36 V2 questionnaire was

response specificity is often reduced by value cross‐over in five‐/

‘indeterminate’. No other measurement property was assessed and

six‐point Likert scales in assessing symptom duration and severity.

DINCER
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The lengthiness of the CAYA‐T questionnaire may adversely affect

1 week. The depression domain assessed self‐reported hopelessness,

response rates, resulting in decreased diagnostic accuracy and

self‐depreciation, interest, anhedonia, inertia and dysphoria. The

reliability.

anxiety domain evaluated experience of anxiety and relevant physical
effects. The stress/tension domain aimed to measure agitation,
irritability, impatience, difficulty relaxing (e.g., ‘I found myself getting

3.4 | Depressive symptoms

agitated’, ‘I found it difficult to relax’). A single validation study on
TCa survivors was identified for the DASS‐21 questionnaire. Smith

3.4.1 | Centre for Epidemiologic Studies Depression
Scale

et al.23 measures internal consistency using Cronbach's alpha per
domain: depression items (a = 0.93), anxiety items (a = 0.83) and
stress/tension items (a = 0.91). Information or model fit on structural

The Centre for Epidemiologic Studies Depression Scale (CES‐D) is a

validity was not reported and was rated as ‘indeterminate’. Internal

20‐item self‐report questionnaire on depressive symptoms. Two

consistency was also ‘indeterminate’ as criteria for evidence of ‘suf-

studies25,26 were identified however all only assessed the internal

ficient’ structural validity was not met.

26

consistency of the CES‐D questionnaire. Tuinman et al.

included

TCa patients and the study by Wang and Hoyt25 reported on TCa
survivors. All studies used the Cronbach's alpha statistical analysis

3.6 | Risk of bias

criteria. Tuinman et al.26 (alpha = 0.88–0.91), Wang and Hoyt25
(a = 0.94) measured internal consistency Cronbach's alpha above
25

0.70. Hoyt et al.

The COSMIN Risk of Bias checklist was used modularly to rate the

further reported ‘good reliability’ (a = 0.94), but

overall quality of measurement properties in individual studies as

intraclass correlation (ICC) and/or weighted Kappa was not recorded

‘very good’, ‘adequate’, ‘doubtful’ or ‘inadequate’. Internal consistency

for reliability. Structural validity was graded ‘indeterminate’, and the

was ‘very good’ for all included studies as an internal consistency

measurement property internal consistency was ‘indeterminate’. No

statistic was calculated for each unidimensional scale with preferred

hypotheses were defined by the review team and the responsiveness

statistical standards (reported using Cronbach's alpha) in all identi-

domain was ‘indeterminate’. No other measurement property was

fied PROM‐validation studies. Overall quality was calculated as ‘very

assessed.

good’ for the EORTC QLQ‐TC26 validation study and ‘good’ for the
CAYA‐T validation study, with all other PROM validation studies
scoring ‘inadequate’ in the assessment of risk of bias.

3.5 | Anxiety and depressive symptoms
3.5.1 | Hospital Anxiety and Depression Scale

4 | DISCUSSION

Two studies were identified that validate measurement properties of

A standardised assessment of QoL/HR‐QoL, and screening of anxiety

the Hospital Anxiety and Depression Scale (HADS) measures 14

and depression in patients diagnosed with TCa is important for

items divided into HADS‐Anxiety (HADS‐A) and HADS‐depression

patient‐centred delivery of healthcare.10,21 There is a clear paucity of

(HADS‐D) with seven items per domain. Two studies validating

research in relation to validation and assessment of psychometric

HADS were identified.27,28 No criteria were reported for structural

properties of PROMs measuring these prevalent constructs in a TCa‐

validity in either study. Internal consistency for HADS‐A was

only cohort and limited studies have psychometrically validated the

measured using Cronbach's alpha in both studies: a = 0.78 and

measurement properties of these PROMs in a TCa population. To

a = 0.82 respectively. Internal consistency for HADS‐D was also

the authors' knowledge this is the first systematic review to identify

above 0.70 (a = 0.85 and a = 0.86). No other measurement property

and comprehensively evaluate the methodological quality and mea-

was assessed in either study. Hypothesis was defined by the review

surement properties of QoL/HR‐QoL, anxiety and depression

team and the responsiveness domain scored ‘indeterminate’. Both

PROM‐validation studies in TCa cohorts, using the updated COSMIN

studies were evaluated in Norway and one of the studies by Fossa

criteria for good measurement properties, and in accordance with

27

et al.

exclusively validated the HADS questionnaire in TCa survi-

vors. Skaali et al.28 validated the PROM in TCa patients.

COSMIN guidelines.
We identified eight general and two TCa‐specific PROM questionnaires and supplementary modules. Remarkably, the overall
methodological quality of studies reporting psychometric properties

3.5.2 | Depression Anxiety Stress Scales 21‐item

were on average rated ‘inadequate’ and the modal value for measurement property rating was ‘indeterminate’, as a result of absent

The Depression Anxiety Stress Scales 21 is a short‐form version of

or incomplete validation and reporting. Our findings demonstrated

the 42‐item Depression Anxiety Stress Scales (DASS) questionnaire

that the CAYA‐T and QRQTC‐36 questionnaires are the most

measuring psychological distress in three multi‐item domains:

psychometrically validated PROM questionnaires currently available

anxiety, depression and stress/tension, experience over the past

for QoL assessment in TCa patients and/or survivors. Internal
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consistency (with majority of studies applying Cronbach's alpha,

psychometric quality may be inadequate and insufficient, limiting

based on a reflective model) was the most analysed measurement

recommendations on the most suitable PROM tool for QoL/HR‐QoL,

property in the included studies with all studies reporting an

anxiety and depression in TCa. We therefore recommend future

average internal consistency of alpha >0.70. Reliability (reported

high‐quality validation studies analysing all nine psychometric prop-

with intraclass correlation coefficient), responsiveness (i.e., the

erties with preferred statistical methods of QoL/HR‐QoL, anxiety and

result being in accordance with the hypothesis) and structural val-

depression PROMs in a TCa‐only cohort.

idity were only partially (in less than 50% of studies) reported.
Structural validity is the most important measurement property and
all included studies, except for the phase four validation study for

4.1 | Study limitations

the EORTC QLQ‐TC26 questionnaire, failed to report on this using
either classical test theory or item response theory. The EORTC

Limitations of this review include the small number of eligible and

QLQ‐TC26 questionnaire is appropriate for the assessment of HR‐

included original PROM‐validation studies (n = 10) assessing

QoL in both TCa patients and early post‐treatment survivors

psychometric properties of QoL, anxiety and depression tools in TCa.

(defined as up to 1 year following treatment completion). The

Studies identified utilising PROMs in an evaluative manner, that is, to

remaining PROMs identified shared insufficient reporting and

assess intervention effects, were not included. Studies graded ‘inad-

‘indeterminate’ psychometric properties. In comparison, majority of

equate’ were not excluded from data analysis, per COSMIN guide-

these PROMs, including the HADS, SF‐36, FACT‐G and CES‐D tools,

lines, hence the overall reliability and accuracy of results may have

have been validated more extensively in other cancers such as

been downgraded. Furthermore, there was substantial heterogeneity

breast and prostate cancer,

29–34

further highlighting the paucity of

in reporting of the results between the studies and thus quantitative

psychometric validation studies of PROMs assessing anxiety,

pooled summary or meta‐analyses was not performed. Finally,

depression and QoL in TCa research.

despite a comprehensive search strategy performed by two inde-

Importantly, only two of the seven identified PROMs were

pendent authors, limitations may be present in the data set and

developed specifically for TCa patients. TCa patients and survivors

relevant studies within the literature may have been missed in view

experience several treatment‐related side effects (e.g., tinnitus and

of the variety of scientific literature sources available.

chronic fatigue), social, emotional and physical morbidity that are
generic for oncological patients and it may be plausible to assess
social/emotional and physical well‐being using validated generic

4.2 | Clinical implications

PROMs. However, there is a spectrum of other symptoms and themes
specific to TCa including testicular prosthesis satisfaction, body image

PROMs offer immense potential for improving the quality of care and

issues, fertility concerns and loss of masculinity that are not

clinical outcomes and promoting patient choice in TCa. TCa patients

addressed and omitted from assessment using generic PROMs. The

experience a broad and unique spectrum of physical and psychosocial

EORTC‐QLQ TC26 and CAYA‐T questionnaires have been developed

symptoms that affect both functional and clinical outcomes. This

for TCa incorporating several subscales on sexual functioning.

reflects the importance of a comprehensive evaluation of health‐

Particularly, the lowest completion rates were reported for the

related QoL, anxiety, and depressive symptoms in this patient

sexuality items in EORTC‐QLQ TC26 suggesting that sexual health

population. This review supports utilisation of the EORTC‐QLQ TC26

and TCa‐specific symptoms are often not assessed and/or reported

and CAYA‐T questionnaire in clinical practice as the best currently

adequately. Reasons for omitting the sexuality items may include

available tools. Psychometric parameters and values reported in this

patient perceived inappropriateness or irrelevance of the subscale or

review can be useful in choosing the most appropriate PROM

associated feelings of self‐consciousness and distress in answering

questionnaire in both clinical and research settings.

these subscales. Importantly, the reasons for the incomplete report-

In consultation, psychometrically validated PROM question-

ing of sexuality items have not been addressed in either study. Given

naires assessing QoL and mental health aids holistic conversations

that fertility and sexual functioning is an important consideration for

exploring patient‐reported biopsychosocial and physical symptoms. A

majority of TCa patients and survivors, additional or updated sub-

diagnosis of TCa has a significant impact on mental health and in like

scales on sexual functioning should be developed through focus

manner, identification of a mental health disorder affects the treat-

groups and thematic analysis, and Delphi studies with clinical pro-

ment plan. TCa patients have a higher suicide mortality rate,

fessionals and service users, for a comprehensive evaluation of QoL.

depression and anxiety prevalence when compared to the general

PROM(s) utilised in TCa patients have very limited validation of

population estimates.11–14 Currently, there is no recommended uni-

their psychometric properties. The clinical or research‐based use of

versal PROM questionnaire for screening of these constructs in TCa,

PROM(s) of unknown (graded ‘indeterminate) or poor (graded

only guidance that selection of the most appropriate PROM depends

‘insufficient’) measurement properties, reliability and feasibility is

on the clinical setting (i.e., treatment modality, patient characteris-

unreliable. Fractional validation of identified PROM tools' measure-

tics).35 The use of psychometrically validated PROMs for screening

ment properties results in a poor overall assessment of PROM psy-

these prevalent mental health disorders and QoL limitations results

chometric quality. Additionally, the partial assessment of PROM

in better detection of mental health and/or psychological needs,
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earlier intervention by referral to psychological or psychiatric sup-

E T HI C S S T A T E M E N T

port or other appropriate services and subsequent better outcomes

Ethics approval was not required for this systematic review.

9

overall for TCa patients.36,37 Furthermore, accurate estimation of
depression and anxiety prevalence is essential and patient‐reported

D A T A A V A I LA B I L I T Y S T A T E M E N T

questionnaires report a higher prevalence rate in comparison to

The data that support the findings of this study are available from the

clinician‐reported

questionnaires.

38

However,

patient‐reported

corresponding author upon reasonable request.

questionnaires are limited in their diagnostic accuracy compared to
a standardised diagnostic interview and are therefore best utilised as

O R CI D

screening tools.39 This review also highlights the paucity of primary

Oliver Brunckhorst

PROM‐validation studies and therefore recommends further valida-

Kamran Ahmed

https://orcid.org/0000-0002-2073-922X
https://orcid.org/0000-0002-5135-9211

tion studies of PROMs assessing anxiety, depression and QoL in TCa
patients and survivors that need to be conducted in primary or ter-

R EF E R E N CE S

tiary clinical settings.

1.

5 | CONCLUSIONS

2.

The use of PROMs enables better healthcare delivery via synergistic

3.

integration of physical (assessed via oncological and clinician‐
reported functional outcomes) and psychological health (measured
using validated QoL, anxiety and depression PROMs) in TCa.
Identification of biopsychosocial and physical symptoms and limi-

4.
5.

tations through PROMs can guide service and healthcare delivery
for TCa patients. We demonstrate that the EORTC QLQ‐TC26
questionnaires are at present the most psychometrically validated

6.

QoL PROMs for use in TCS and TCa patients and recommend utilisation of these QoL PROMs in the standard care pathway and
clinical trials. Utilisation of the CAYA‐T questionnaire is recommended in TCSs. Nonetheless, we identify a consistent lack of
PROM‐validation studies for QoL, anxiety and depression in TCa

7.
8.
9.

specific cohorts. Thus, future psychometric validation studies are
recommended to identify the most appropriate PROM tool for QoL,
anxiety and depression in TCa.
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