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Background: Adolescents and young adults (AYAs) diagnosed with cancer commonly 

experience elevated levels of distress. Routinely administered distress screening tools can be 

effective in identifying individuals in need of referral to psychosocial services. The distress 

thermometer and problem checklist are widely used screening tools that have been validated 

among some cancer populations, but which have not to date been validated for use among 

AYAs with cancer. The primary aim of this study is to validate the distress thermometer and a 

modified problem checklist for use with AYA cancer patients, aged 15–25 years. Specifically,  

we aim to 1) determine appropriate cutoffs for clinical referral on the distress thermometer; 

2) investigate the content validity of the modified problem checklist; and 3) assess the clini-

cal utility of the tool from the perspectives of both patients and health care professionals. The 

secondary aims of the study are to 4) establish prevalence and predictors of distress in AYA 

cancer patients and 5) examine the number and character (including uptake) of post-screening 

referrals made to psychosocial services.

Methods: This project is a two-phase, multicenter study to be conducted across all Australian states 

and territories. At time 1, patients who are either newly diagnosed with cancer and on-treatment 

(ie, within 4 weeks of diagnosis) or in early survivorship (ie, within 12 weeks of completing 

treatment) will complete a survey assessing levels of distress as judged by three instruments: the 

distress thermometer, the Hospital Anxiety and Distress Scale, and the Kessler-10. Patients and 

administering health care professionals will also complete clinical utility and satisfaction measures 

in relation to the distress measures. Results will be used to address the primary aims as listed in the 

background as well as to identify variables associated with distress. At time 2, telephone interviews 

will be conducted to assess service responsiveness and patient satisfaction.

Discussion: This study will provide important validation and clinical utility information for 

screening for distress among AYA cancer patients and survivors. Additionally, it will generate 

greater understanding of the prevalence and predictors of distress among this population.

Keywords: distress thermometer, validation, cancer, AYA, clinical utility

Background
Each year in Australia, approximately 900 adolescents and young adults (AYAs) aged 

15–24 years are diagnosed with cancer.1 For AYAs, a cancer diagnosis coincides with the 

developmental transition from adolescence to young adulthood.2 This critical life stage 

includes physical, psychological, and social developmental changes; major transitions 

from school to work or further education; and growing independence from families.3,4 For 

AYAs diagnosed with cancer, the need to negotiate the dual demands of transitioning to 

adulthood,  along with a cancer diagnosis and subsequent treatment, can lead to complex 

psychosocial needs and psychological distress, with correspondingly poorer psychosocial 
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outcomes than those of patients from other age groups.5 Part of 

treating AYA cancer, therefore, necessarily involves developing 

appropriate psychosocial care plans, which in turn depends on 

the availability of screening tools that can effectively identify 

patients’ needs and elevated levels of distress.

Psychological distress
Distress is a broad psychological construct that incorporates 

clinical conditions such as depression and anxiety,6 as well 

as more specific concepts such as sadness, worry, and fear.7 

The National Comprehensive Cancer Network (NCCN) 

in the US defines distress among cancer patients as being 

“… a multifactorial unpleasant emotional experience of a 

psychological (cognitive, behavioural, emotional), social, 

and/or spiritual nature that may interfere with the ability to 

cope effectively with cancer, its physical symptoms and its 

treatment”.8 The NCCN argued the case for distress to be 

classified as the sixth vital sign of cancer care, the first five 

being measurements of pulse, respiration, blood pressure, 

temperature, and pain.9 Canadian health care professionals 

have now endorsed this position,10 and work is underway 

to disseminate and implement the NCCN’s guidelines 

internationally.11 The inclusion of distress in the list of vital 

signs highlights the importance of this construct and the need 

for a reliable means of identifying it.

The prevalence of elevated distress among AYAs diag-

nosed with cancer has been found to be higher than that 

among the general population, with figures in the vicinity of 

40%,12 compared to Australian norms for 16–24 year olds of 

9% high or very high distress.13 Several variables have been 

associated with higher levels of patient distress, including: 

having not yet started treatment,12,14 being diagnosed with 

leukemia,15 being a young adult compared with being an 

adolescent,16,17 not being involved in school or work,14 having 

a less stable economic status,16 and having lower levels of 

support.17 Poor health literacy has also been associated with 

increased distress in people diagnosed with cancer.18,19 There 

is also evidence of an association between increased patient 

spirituality and psychological well-being,20,21 as well as 

perceived better family functioning and lower psychological 

distress in family members of childhood cancer survivors.22–24 

It should be noted that not all young people diagnosed with 

cancer demonstrate clinically significant distress and that 

those who do may first show symptoms at 6 or 12 months after 

diagnosis.25 Accordingly, it is important that only those young 

people who would benefit from referral to psychosocial ser-

vices be referred and that young people who are not in such 

need are not unnecessarily burdened.

Identifying distress – the  
distress thermometer
Numerous measures have been developed in order to ascer-

tain patients’ levels of distress and determine whether referral 

to additional support is required.6,26–32 For a measure to be 

useful, it needs to have good validity, be easy for the patient 

to use, and be easily interpreted by the health care profes-

sional. It is also important that there is high acceptability of 

a screening tool in order for health care professionals to feel 

confident about using it.33

Despite the proliferation of distress measures in general, 

a recent systematic review found no validated measures of 

distress for AYAs diagnosed with cancer.34 The review also 

found that taking into account the absence of any other mea-

sure suitable for AYAs with cancer, the distress thermometer 

(DT; described later) is potentially suitable for this purpose, a 

position seconded by the clinician discussion group involved 

in the development of the AYA Oncology Psychosocial Care 

Manual.3,35 It has been suggested that the non-pathological 

term “distress” may be more acceptable to patients than 

terms such as “depression” and “anxiety”,8,35,36 providing 

further grounds for adopting this approach in early screen-

ing procedures.

The DT is a single-item measure which consists of a 

“thermometer” with numerals displayed vertically from 0 

to 10. Patients rate their distress “over the last week”, with 

0 indicating “no distress” and 10 indicating “high distress”. 

Current NCCN guidelines suggest a cut-off of 4 (ie, scores 

of 4 or higher) for determining whether patients require 

referral to psychosocial services.8

Accompanying the DT is the problem checklist (PCL), 

which nominates specific categories and sub-items that could 

contribute to the patient’s levels of distress (eg, practical, 

family, emotional, social, physical, and information).35,37 The 

PCL was originally developed for older adults, and therefore 

reflects their concerns. The aforementioned clinician dis-

cussion group and a working party of AYAs who had been 

diagnosed with cancer reviewed and modified the items in 

the PCL in order to create a more comprehensive picture of 

AYA patient need.3 Among the benefits of the combined DT/

PCL are that it is quick and simple for patients to use and that 

it can be administered by members of the multidisciplinary 

team other than a psychologist, thereby increasing the likeli-

hood that it will be used.35

Although initial diagnosis and early treatment are evi-

dently key times to be monitoring distress, other periods of 

transition (eg, relapse, treatment that coincides with major life 

events and decision reassessment) may be important as well.25 
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Despite being a welcome milestone, the transition from active 

therapy into follow-up care (ie, survivorship) is a stressful 

time for AYA cancer patients, who are faced with the task of 

re-establishing a “normal” life, often without access to the 

supports that were available during the treatment period.38–40 

As such, attention has also been given to the development 

of a formalized AYA Oncology Psychosocial Survivorship 

Care Process,41 utilizing the DT and a PCL designed to cap-

ture potential areas of concern associated with psychosocial 

recovery and post-treatment functioning. As with the “on-

treatment” version of the DT/PCL, the survivorship version 

is yet to be validated for use in AYAs with cancer.

Validating the distress thermometer and 
service responsiveness
Cutoff points and content validity
While the DT has been validated in numerous adult cancer 

populations across a range of countries,6,7,33,42–45 the two AYA 

versions of the DT/PCL (ie, on-treatment and survivorship) 

require validation to ensure that appropriate cut-off values 

are identified for this population to facilitate appropriate and 

timely referrals.

A meta-analysis of short screening tools for cancer- related 

distress pooled data from nine studies and across 1,477 adult 

cancer patients in order to test the diagnostic validity of 

the DT.33 Combined pooled results were sensitivity =77%, 

specificity =66%, positive predictive value (ie, rate of detect-

ing true positives) =56%, and negative predictive value (ie, 

rate of detecting true negatives) =84%. This means that “In 

the real world, of 100 people screened for broadly defined 

distress in cancer settings, the DT (at the cut-off suggested 

by the NCCN) would suggest 40 probable cases, of which 

18 would be false positives, and 60 probable non-cases, of 

which 9 would actually be distressed and therefore missed”.33 

Accordingly, the DT demonstrates reasonable rule-out (“true 

negative”) results for distress, but less reliable rule-in (“true 

positive”) outcomes. The primary purpose of determining 

an appropriate cut-off for the DT will be to strike a balance 

between reliable judgments about whom to “rule in” and 

whom to “rule out” when screening for enhanced psycho-

social care needs.

Clinical utility
The clinical utility of the modified DT/PCL is another 

important research consideration and will be examined 

from both patient and health care professional perspectives. 

Clinical utility may broadly be understood in terms not only 

of clinical and cost-effectiveness, but also “… practitioners’ 

perspectives about the usefulness, benefits, and drawbacks 

of an innovation for their working practice”.46

To ensure comprehensive evaluation of the clinical util-

ity of the DT/PCL, the present study will test for the tool’s 

clinical utility by using Smart’s multidimensional model.46 

Clinical utility is defined by the concepts of “appropriateness” 

(ie, effectiveness and relevance), “practicability” (ie, the 

relationship between the tool and the practitioner’s needs and 

capabilities), and “acceptability” (ie, patient and health care 

professional perspectives on ethics, psychological concerns, 

and service delivery). Smart’s model asserts that an overall 

assessment of clinical utility can be made by considering 

the degree to which a measure addresses the four individual 

concepts.46 For patients, this will capture how practical it was 

to complete the measure and the usefulness of any subsequent 

referrals. For health care professionals, the emphasis will be 

on how the measure aided them in their clinical roles and the 

likelihood of their using the measure as standard practice.

the use of distress screening in developing care plans
Distress screening is the first part of the process intended 

to improve patient psychosocial outcomes.47 However, the 

effectiveness of screening for distress is disputed when it 

is used independent of a structured referral process or the 

development of a care plan.48 Additionally, questions have 

been raised about whether patients receive appropriate sup-

port and access to services without screening.49 Distress 

screening programs require three components to be effective; 

namely, use of a screening tool, triage to services, and effec-

tive treatments. While it is beyond the scope of this study to 

examine directly the quality of support and referred services 

for AYAs, we will nonetheless assess service responsiveness 

by examining the number and type of referrals made, along 

with patients’ satisfaction with the referrals they received.

Prevalence and predictors of distress
This study will also assess the prevalence of distress among 

AYA on-treatment cancer patients and survivors, and identify 

potential predictors of distress, including patient demograph-

ics, health literacy, spirituality, family functioning, and 

perceived severity of illness.

Study aims
This study is designed to validate the DT/PCL for use 

with AYAs and to measure the tool’s acceptability and 

usability among both AYAs and health care professionals. 

The study will examine both the on-treatment and survi-

vorship versions of the DT/PCL. The primary aims are to 
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1) determine appropriate cut-offs for clinical referral on the 

DT, 2) investigate the content validity of the modified PCL, 

and 3) assess the clinical utility of the tool from the perspec-

tive of both AYAs and health care professionals.

The secondary aims of the study are to 4) establish 

prevalence and predictors of distress in Australian AYA 

cancer patients (ie, demographics, cancer type, perceived 

severity of illness, health literacy, family functioning, and 

spirituality variables) and 5) examine the number and char-

acter (including uptake) of post-screening referrals made to 

psychosocial services.

Methods
AYA questionnaires
time 1: on-treatment patients and survivors
demographics and medical history
On-treatment patients and survivors will complete demo-

graphic questions, including sex, age, residential location, 

education, work and relationship status, living arrange-

ments, and several cultural and linguistic diversity, and 

socioeconomic status (SES) measures. In addition, clinical 

variables will be collected, including cancer type, date of 

diagnosis, age at diagnosis, relapse status, treatment types, 

treatment purpose (ie, curative, palliative, or unsure), the 

date when treatment started, the date when treatment ended 

(for survivors), and treating hospital.

health literacy: Functional, Communicative  
and Critical health literacy (FCChl)
The FCCHL measure comprises 14 items which measure the 

abilities of understanding, communicating, and evaluating 

health information.50 The items are structured as a sentence 

prompt and answer, and the respondent uses a 4-point Likert 

scale (“never” to “often”) to indicate the frequency they 

experience the content of each item. The scale consists of 

three domains: functional health literacy (“When reading 

things about cancer… the printing is too small to read”), 

communicative health literacy (“Since I was diagnosed with 

cancer … I get my information about cancer from lots of 

people and places”), and critical health literacy (“Since I 

was diagnosed with cancer … I check information to see if 

it is correct”). The FCCHL was originally developed for use 

with Japanese diabetic patients and was found to be a reliable 

measure with good internal consistency (Cronbach’s α=0.78), 

and good correlations with similar scales demonstrated con-

struct validity. The scale has previously been adapted for use 

for AYAs with cancer with only minor changes to the scale’s 

factor structure.51

Spirituality: Functional Assessment of Chronic Illness 
therapy – Spiritual Well-Being Scale (FACIt-Sp)
The FACIT-Sp was developed to measure spiritual well-being 

in people with cancer and comprises two subscales: sense of 

meaning and peace, and role of faith in illness. The two sub-

scales combine to give a total score for spiritual well-being.52 

The FACIT-Sp uses a 5-point Likert scale (“not at all” to 

“very much”) and has a score range of 0–48, with higher 

scores indicating greater spiritual well-being. The measure 

was initially validated on a sample of recently diagnosed 

(average of 29 months after diagnosis) cancer and HIV/

AIDS patients in the US. The FACIT-Sp has good internal 

consistency (Cronbach’s α=0.87) and moderate-to-strong 

correlations with spirituality subscales of the Functional 

Assessment of Cancer Therapy – General, suggesting sound 

validity. For the purposes of the present study, we will only be 

administering the faith subscale, which contains four items 

and has a possible score range of 0–16. The faith subscale 

has shown equally high internal consistency (Cronbach’s 

α=0.88).

Family functioning: Family Relationship Index (FRI)
The FRI22,53 measures family functioning and comprises 

12 items, 4 from each of the 3 subscales taken from the 

Family Environment Scale.22 The three subscales assess 

family cohesion (eg, “There is a feeling of togetherness in 

our family”), expressiveness (eg, “We tell each other about 

our personal problems”), and conflict (eg, “ Family members 

hardly ever lose their tempers”). The items are answered 

in a dichotomous “true” or “false” format. The possible 

range of scores is 0–12 with higher total scores indicating 

better family functioning. The measure has been validated 

in a sample of Australian families of cancer patients, dem-

onstrating moderate reliability with internal consistency 

ranging from 0.48 to 0.70.22 The FRI’s test–retest reliability 

and construct validity have also been established for the 

original subscales of the Family Environment Scale.54

distress thermometer and Problem Checklist
The DT/PCL is described earlier.

hospital Anxiety and depression Scale (hAdS)
The HADS is a 14-item measure that gives scores for “pos-

sible” and “probable” anxiety and depression in individuals 

with physical health problems.55 The measure consists of 

14 items, 7 each for symptoms of anxiety (eg, “I feel tense 

or wound up”) and depression (eg, “I have lost interest in 

my appearance”), with responses tailored to each symptom 
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in terms of either severity or frequency as applicable. While 

the HADS was originally validated for use with people aged 

16–65 years,55 it has more recently been validated for use 

with adolescents aged 12–17 years.31 The HADS excludes 

 symptoms of anxiety or depression that could be a result of 

physical illnesses (eg, chronic tiredness) in order to more 

specifically measure mental illness, thereby making the tool 

useful for assessing distress in patients with chronic illnesses. 

In the original validation, internal consistency was judged 

by correlating each subscale item with the total score of the 

remaining items within the subscale. Correlations ranged from 

r=0.30 to 0.76 (all significant at P,0.02). Diagnostic utility 

in judging the severity of a patient’s disorder has been demon-

strated with strong, significant correlations between subscale 

scores and psychiatric ratings from clinical interviews (depres-

sion, r=0.70, P,0.001; anxiety, r=0.74, P,0.001).55

The validation of the HADS for adolescents recom-

mended total cut-off scores of 7 for the depression sub-

scale and 9 for the anxiety subscale (ie, a total scale score 

of 16) for clinical settings where the aim is to minimize 

false negatives, and a higher cutoff of 10 for the depres-

sion subscale and 12 for the anxiety subscale (ie, a total 

scale score of 22) in general contexts that aim to minimize 

false positives.31 Studies involving adults have used other 

combinations of HADS cutoffs depending on the purpose 

of the study.56,57

Kessler-10 (K10)
The K10 is a 10-item measure of psychological distress 

originally developed in Australia for use in nonclinical 

populations.58 The K10 uses the sentence stem “During the 

last 30 days, about how often did …” with sentence com-

pleters such as “… you feel depressed?” and “… you feel 

tired out for no good reason?” Participants respond on a 

5-point scale ranging from 1 (“never”) to 5 (“all the time”). 

The possible range of scores is 10–50, with higher scores 

indicating more distress. The K10 has excellent internal 

consistency (Cronbach’s α=0.93), validity, and specific-

ity, as it discriminates well between cases and non-cases 

of DSM-IV (Diagnostic and Statistical Manual of Mental 

Disorders, 4th edition) disorders and correlates strongly with 

the Global Assessment of Functioning. The K10 is widely 

used in Australian health contexts with normative data avail-

able for young people aged 16–24 years;13 it has also been 

used previously in AYAs with cancer.59 In the present study, 

the K10 will be used to make national comparisons between 

the study participants and members of the general population 

matched for age and sex.

Perceived severity of illness
Measures of participants’ levels of perceived severity of their 

cancer diagnosis are adapted from Witte’s scale of severity of 

threat,60 which comprises three items: severity, seriousness, 

and significance. The scale uses a 7-point Likert scale from 

“strongly disagree” to “strongly agree”. Initial validation 

of the perceived severity subscale demonstrated excellent 

reliability (Cronbach’s α=0.90). In the present study, we 

will be testing the value of perceived severity of illness as a 

predictor of distress.

Clinical utility questions
Clinical utility questions are based on three of the four com-

ponents in Smart’s previously described multidimensional 

model: appropriateness, practicability, and acceptability.46 

The fourth component, “accessibility”, will not be used in our 

clinical utility analysis because it is concerned with issues that 

are not of high priority to the validation study, such as procure-

ment, new technologies, and management of suppliers.

The clinical utility questions for patients have been 

adapted from those used by Breen et al,61 who previously 

examined clinician endorsement of the DT.62 The questions 

were developed using a sample of adult cancer patients in 

rural Victoria, Australia, as part of a study to evaluate the 

utility of a supportive care resource for clinicians. As the 

questions were developed for the purposes of validating 

a framework of supportive care with similar aims as the 

DT/PCL, they are appropriate for measuring clinical utility 

in this study.

The clinical utility questions for health care profession-

als regarding distress screening in practice (see section on 

Health care professional questionnaire) have been adapted 

from Ristevksi et al.63 This study looked at how acceptable 

use of the DT/PCL was for health care professionals and 

was based on a sample of cancer clinicians from a number 

of hospitals in rural Victoria.63

The clinical utility questions are distributed across three 

questionnaires: patients at Time 1 (T1), patients at Time 2 

(T2), and health care professionals, and are the same for 

both the on-treatment patient and survivor components of 

the study.

The clinical utility questions for patients at T1 are asked 

immediately following completion of each of the three distress 

screening tools (ie, DT/PCL, HADS, and K10) and include: 

questions relating to (i) the just-completed tool’s relevance, 

(ii) ease of understanding, and (iii) impact on communication 

with the health care team (utilizing a 5-point Likert response 

scale, ranging from “strongly agree” to “strongly disagree”) and 
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questions asking whether (iv) the tool covered the participant’s 

areas of concern and (v) how it might be improved.

time 2 (6–8 weeks after time 1): on-treatment 
patients and survivors
demographics and medical history
This survey includes: questions used to identify the patient 

and capture any changes in living, work, or study arrange-

ments since T1 data collection; questions about cancer diag-

nosis, treatment purpose and status; and a question  asking 

whether anyone had spoken to the patient about the possible 

impact of cancer or its treatment on future fertility.

The clinical utility questions for patients at T2 include: 

questions about service responsiveness, including the useful-

ness of referrals and the impact of T1 screening on subse-

quent treatment. The first three items are adapted from Breen 

et al,61 while the subsequent four items were developed by the 

study research team. All questions use the Likert response 

scale from T1 with an additional option of NA for patients 

who did not receive referrals. There is also a question con-

cerning the number of referrals received since completing 

the DT/PCL at T1.

health care professionals questionnaire
This survey includes questions about the health care profes-

sional’s workplace role, training, and experience; questions 

about distress screening and psychosocial assessments in 

practice (eg, frequency of usage, implementation of cut-

offs); and questions about potential barriers to screening for 

distress (eg, staff uncertainty about how to identify distress), 

using a 6-point Likert scale from “not at all a barrier” to 

“very much a barrier”. The questions on potential barriers 

were adapted from a study examining barriers for health 

care professionals in using distress management guidance 

including the distress thermometer,64 as well as from clini-

cian feedback. The clinical utility  questions for health care 

professionals examine the acceptability of using the DT/PCL 

(eg, the DT/PCL was easy for me to interpret, the DT/PCL 

has improved patient care), on a 5-point Likert scale from 

“strongly agree” to “strongly disagree”.

Study design
The study has two research aims. These are 1) a prospective 

validation study to assess the validity of the DT and PCL for 

use with AYAs with cancer and 2) a cross-sectional descriptive 

study to assess the prevalence and predictors of distress. The 

study draws on two separate clinical groups – on- treatment 

patients and patients in survivorship phase. These two groups 

will be analyzed independently and not compared statistically. 

Information collected from the health care professionals is 

descriptive and will assist in determining the validity and 

clinical utility of the DT/PCL.

Participants
Recruitment
AYA cancer patients will be recruited through one of five lead 

jurisdictional Youth Cancer Services (YCSs) across Australia. 

Located in major cancer treatment centers, YCSs comprise 

multidisciplinary clinical teams responsible for the direct and 

shared care of young people aged 15–25 years.

Potential patient participants will be identified by a nomi-

nated YCS team member at each hospital. Upon identifica-

tion, potential participants will be provided with participant 

information and consent forms. Any questions concerning 

the study will be answered at this time. Contact details for the 

research team will be provided on the participant information 

form, along with helpline numbers.

Patient eligibility
Consenting young people aged 15–25 years diagnosed with 

cancer (excluding low-stage melanoma) who are either on-

treatment (ie, within 1 month of diagnosis and/or first treat-

ment cycle) or in early survivorship (ie, within 12 weeks of 

completing treatment) will be eligible to participate. AYA 

patients who are treated medically for their cancer outside 

of a YCS center but access the YCS for psychosocial support 

will also be eligible to participate.

health care professional eligibility
All health care professionals involved in the psychosocial 

care and distress screening of AYAs within the YCS are 

eligible to participate.

Consent
Informed consent is required from each young person 

enrolled in the study. Guided by the NSW Health Policy 

statement, “It is NSW Health Policy that if the patient is 

under the age of 14 years, the consent of the parent or 

guardian is necessary”,65 the present study (which will be 

recruiting individuals aged 15 years and over) is not seek-

ing parental consent, except in a couple of instances where 

ethics committees have required parental consent. We have 

ensured that all documentation which will be read by partici-

pants have a Flesch reading ease score above 60.0, typically 

indicating that it can be read easily by 13 to 15-year-olds. 

We will provide participants with details of the study to take 
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away with them, including research team contact details. 

Participants can choose to share this information with 

significant others, including parents. Consent will cover 

completion of the additional questionnaires, and access by 

the research team to the DT/PCL, the additional question-

naires, and critical information from the patient’s medical 

record. Information from the medical record will only be 

accessed when data collected on the questionnaires are 

incomplete. Consent for this will be given separately to the 

main study, on the same form.

data collection
time 1
Consenting participants (on-treatment patients and survivors) 

will complete the T1 questionnaire pack (described earlier).  

A copy of the DT/PCL will be kept by the hospital. For those 

patients declining to participate in the study, the DT/PCL will 

be administered as per standard admission procedures but the 

results will be excluded from the study data. Rates of, and 

reasons for, non-participation will be recorded.

time 2 (6–8 weeks post-t1)
All AYAs completing T1 data collection will be invited 

to take part in a follow-up interview 6–8 weeks later. The 

semistructured telephone interview will capture changes in 

demographic and clinical variables that have occurred since 

data collection at T1 (ie, changes in: cancer stage, living 

arrangements, employment status, etc) and address patients’ 

longer term satisfaction with the DT/PCL and any associated 

referrals. If patients have not yet completed the DT/PCL for 

a second time (ie, 6–8 weeks after T1 data collection), they 

will complete it at the time of the telephone interview. Rates 

and reasons for non-participation will be recorded.

It is possible that some T1 on-treatment patients will have 

progressed to early-stage survivorship by T2 data  collection. 

In these instances, participants will be eligible to participate, 

first, as on-treatment patients and secondly, as survivors. 

 Individual participant data will not be tracked from on-

treatment to survivorship. The flow of patient participants is 

illustrated in Figure 1.

Data collection will continue until target participant 

numbers are obtained (see later text). Participant timelines 

and data collection points appear in Table 1.

Privacy
Young people will initially be identifiable because of the 

necessity of accessing medical records and contacting par-

ticipants for follow-up (T2). Data will be de-identified prior 

to data entry, and identifying details will be stored separately. 

All reported findings will be de-identified, aggregated data.

Statistical methods
Sample size
Assuming a large sample and approximately normal distribu-

tion, a prevalence of distress of 0.25, sensitivity/specificity 

of 0.70 and precision of 0.075, the required sample is 323.66 

Approximately 750 people aged 15–24 years are diagnosed 

with cancer (excluding melanoma) and require hospitaliza-

tion each year in Australia.67 Current YCS data indicate that 

approximately 55% of AYAs diagnosed with cancer are 

treated through a YCS center, an annual total of around 413 

(unpublished data). The proportion of diagnosed young people 

accessing YCS centers is also increasing, with the first half of 

2014 seeing an increase of over 10% in new patients (newly 

diagnosed and/or relapsed) referred into the YCSs, compared 

with the last 6 months of 2013 (unpublished data).

Allowing for recruitment delays and non-participation, 

it is expected that 330 on-treatment and 330 survivorship 

patients will be recruited during the 1-year T1 data collec-

tion period (on-treatment: January 2015–December 2015; 

survivorship: June 2015–May 2016). The sample will reflect 

the proportion of young people accessing each YCS and will 

not be a convenience sample. Using current administration 

numbers, Table 2 shows the number of participants from 

each jurisdiction that we intend to recruit (on-treatment and 

survivorship).

The T2 samples will be 50–70 patients for on- treatment 

and 50–70 for survivorship. In order to investigate the rep-

resentativeness of the T2 samples, characteristics will be 

compared with those at T1 and the impact of any differences 

will be subject to further analysis.

Statistical analysis
In order to validate the DT as an effective measure of distress 

for AYA populations, a reference standard is required. We 

will be using the HADS measure as our comparator. Receiver 

operator characteristics analysis involving the HADS and 

the DT score will be used to assess the validity of the DT 

and determine suitable cut-offs. Using a cut-off score of 15 

on the HADS-total, sensitivity (true positive rate) and speci-

ficity (1−false positive rate) of each score in the DT range 

will be calculated and used to determine how well the DT 

score distinguishes those who are distressed. Our aim is to 

maximize sensitivity and specificity; a minimum of 0.70 for 

sensitivity and specificity is considered to be indicative of a 

valid diagnostic measure.12 It is preferable to have one cut-off 
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AYA patient admitted to YCS or
completes treatment

At T1: AYA invited to participate in
the study

Record reason any AYAs not
invited

T
1

O
n-treatm

ent: 0–4 w
eeks

AYA declines to participate
(reason recorded)

AYA consents to participate

Participant completes T1
questionnaire

Participant decides to opt in to T2 Participant decides to opt out
of T2

Participant not selected for T2Participant selected for T2

Unable to contact participant
to complete T2 questionnaire

Participant contacted to complete
T2 questionnaire

S
urvivor: 4–8 w

eeks

T
2

O
n-treatm

ent: 6–8 w
eeks

S
urvivor: 14–20 w

eeks

Figure 1 Participant flow for on-treatment and survivor AYAs.
Abbreviations: AYAs, adolescents and young adults; t1, time 1; t2, time 2; YCS, Youth Cancer Service.

Table 1 Overview of study measures

Measures Group 1 (on-treatment) Group 2 (survivors) Group 3 (health 
care professionals)a

T1b T2c T1d T2e

general demographics X X (subset) X X (subset)
Clinical variables X X (subset) X X (subset)
health literacy and spirituality X X
dt/PCl X X X X
PCl content check X X
hAdS X X
Patient clinical utility/satisfaction t1 X X
Patient clinical utility/satisfaction t2 X X
health care professional clinical  
utility/satisfaction

X

Notes: aduring recruitment for groups 1 and 2; bwithin 4 weeks (preferably 2 weeks) of diagnosis (or relapse) and/or first treatment cycle; c6–8 weeks after diagnosis or 
treatment starting; d4–8 weeks of treatment finishing; e14–20 weeks after treatment finishing.
Abbreviations: dt, distress thermometer; hAdS, hospital Anxiety and depression Scale; PCl, problem checklist; t1, time 1; t2, time 2.
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score for all age groups, and for the purposes of screening, 

it is preferable to minimize false negatives and maximize 

sensitivity.

Additional analyses will be completed to examine 

the prevalence of distress among AYAs with cancer and 

the impact of variables such as age, sex, SES, cultural 

and linguistical diversity, cancer type and severity, health 

literacy, family functioning, and spirituality on levels of 

distress. The additional analyses will entail examination of 

the prediction of the distress score using a range of variables 
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Table 2 Jurisdiction recruitment numbers

Jurisdiction On-treatment patients Survivors

NSW/ACt 80–100 80–100
VIC/tAS 85–95 85–95
Qld 55–65 55–65
SA/Nt 35–45 35–45
WA 45–55 45–55

Abbreviations: NSW, New South Wales; ACt, Australian Capital territory; 
VIC, Victoria; tAS, tasmania; Qld, Queensland; SA, South Australia; Nt, Northern 
territory; WA, Western Australia.
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(eg, age, sex, SES, and the others listed). To this end, we will 

conduct hierarchical multiple linear regression with all of 

these variables included as predictors to determine which 

of these variables have direct and/or indirect associations 

with distress.

Clinical utility, satisfaction, and service responsiveness 

will all be assessed primarily using descriptive statistics. The 

impact of variables such as jurisdiction, patient remoteness 

and age, and health care professional level of experience or 

training will be used to explore the data further. Responses 

to open-ended questions will be analyzed using content 

analysis.

ethics
The study has received research ethics committee approval 

in New South Wales (South Eastern Sydney Local Health 

District Human Research Ethics Committee, HREC [human 

research ethics committee] reference 14/112), South Australia 

(Women’s and Children’s Health Network, Royal Adelaide 

Hospital, HREC reference 14/113), Northern Territory 

(HREC of the Northern Territory Department of Health and 

Menzies School of Health Research, HREC reference 2014–

2295), Queensland (Children’s Health Queensland Hospital 

and Health Service HREC, HREC reference 14/QRCH/374), 

Victoria (Peter Mac HREC, HREC reference 14/178), 

 Australian Capital Territory (ACT Health HREC, HREC 

reference 11.14.311), and Western Australia (Sir Charles 

Gairdner Group HREC, HREC reference 2015-048).

Discussion
This study will provide important validation information for 

screening distress among AYA cancer patients and survivors. 

The primary purposes of this study are to: identify cut-off 

scores on the DT that are relevant and appropriate for AYAs 

diagnosed with cancer, thereby negating the need to rely on 

data from older adult populations; assess the content validity 

of the modified PCL; and assess the clinical utility of the tool 

from the perspective of both AYA patients and health care 

professionals. The incorporation of clinical utility measures 

for both patients and health care professionals will help to 

identify barriers to use and also provide information on the 

clinical responsiveness of the current distress screening and 

management processes.

Additionally, the distress prevalence and predictor data 

collected will enable better understanding of the psychosocial 

support needs of AYAs with cancer, thus helping to ensure 

that optimal support is made available to them. Findings 

from the study will allow necessary improvements to the 

distress screening and management process for on-treatment 

patients and survivors to be undertaken and may result in 

the implementation of services or changes in models of 

care, thus ensuring that psychosocial care within the YCS 

continues to be driven by evidence-based practice. Data on 

the effectiveness of the screening and associated processes 

will also improve confidence among health care professionals 

in using the tools.33

Few previous studies have examined clinical utility with 

the DT/PCL, in particular whether patients and health care 

professionals were satisfied with both the DT and PCL, the 

extent to which using the tool improved patient–clinician 

communication, impacts on referral processes, and patient 

and health care professional views about the benefits of 

repeated screening.63,68 One study reported that health care 

professionals and patients were mostly happy with the screen-

ing tools and resulting referral processes and that patients 

in particular were willing to be involved in repeat screen-

ing. However, there were some challenges to the tool being 

used by health care professionals, particularly concerning 

their questions about the extent of the empirical evidence 

demonstrating “when, for what, and for whom”63 screening 

is beneficial (issues that are addressed through prevalence 

and predictor studies). Other feasibility issues concerned 

the need to provide patient privacy during screening and 

considerations of time.63 These studies also examined par-

ticipants’ views on the appropriateness of items included in 

the PCL, but did not directly question whether additional 

items should be added. The present study will pose this 

question directly.

This study is limited in its capacity to assess long-term 

patient-reported outcomes associated with distress screening. 

That is, the study is not designed to assess whether utilization 

of distress screening reduces distress among patients. This 

limitation is unavoidable because distress screening is only the 

first part of a lengthy process that requires adequate referrals 

and quality support services, a process that is beyond the scope 

of this study to follow-up and analyze. Thus, it is outside the 
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scope of the study to address issues raised previously about 

whether distress screening is necessary.49 Instead, the study 

will assess service responsiveness and patients’ satisfaction 

with their referrals. Similarly, the present study will not be 

tracking changes in distress over time beyond the T1 to T2 data 

collection timespan. Both aspects of long-term follow-up are 

important and interesting avenues for future research.

The study is also limited by the use of the HADS as an 

alternative measure rather than a clinical interview to assess 

distress levels and establish cut-offs for the DT. The decision 

to use an alternate measure of distress rather than a clinical 

interview was based on the need to recruit a large number of 

AYAs who are geographically distributed over a very large 

area, and the issues of feasibility that would arise in conduct-

ing a clinical interview with each of these young people.

Recruitment for this study is designed to be as inclusive 

as possible, thus maximizing the generalizability of the find-

ings. Similar studies are being conducted internationally, and 

attention has been paid to ensure that there is a consistent 

minimum data set and methodology. Recent research has 

demonstrated the benefits of developing a consistent inter-

national approach to screening in terms of increased poten-

tial for pooling data and making international prevalence 

comparisons.69,70 The present DT/PCL validation study will 

therefore be a collaborative study involving research partners 

from Australia, the UK, the US and Canada.
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