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Abstract

Objective: Nuanced distress screening tools can help cancer care services manage

specific cancer groups' concerns more efficiently. This study examines the sensitivity

and specificity of a tool specifically for women with gynaecological cancers (called

the Gynaecological Cancer Distress Screen or DT‐Gyn).

Methods: This paper presents cross‐sectional data from individuals recently treated

for gynaecological cancer recruited through Australian cancer care services, partner

organisations, and support/advocacy services. Receiver operating characteristics

analyses were used to evaluate the diagnostic accuracy of the DT‐Gyn against cri-

terion measures for anxiety (GAD‐7), depression (patient health questionnaire), and

distress (IES‐R and K10).

Results: Overall, 373 individuals aged 19–91 provided complete data for the study.

Using the recognised distress thermometer (DT) cut‐off of 4, 47% of participants

were classified as distressed, while a cut‐off of 5 suggested that 40% had clinically

relevant distress. The DT‐Gyn showed good discriminant ability across all measures
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(IES‐R: area under the curve (AUC) = 0.86, 95% CI = 0.82–0.90; GAD‐7:

AUC = 0.89, 95% CI = 0.85–0.93; K10: AUC = 0.88, 95% CI = 0.85–0.92; PHQ‐9:

AUC = 0.85, 95% CI = 0.81–0.89) and the Youden Index suggested an optimum DT

cut‐point of 5.

Conclusions: This study established the psychometric properties of the DT‐Gyn, a

tool designed to identify and manage the common sources of distress in women with

gynaecological cancers. We suggest a DT cut point ≥5 is optimal in detecting

‘clinically relevant’ distress, anxiety, and depression in this population.

K E Y W O R D S

cancer, distress thermometer, gynaecological cancer, oncology, psycho‐oncology, psychological
support, routine screening, sensitivity, specificity

1 | INTRODUCTION

Psychological distress is a common experience for women with

gynaecological cancer, with prevalence estimates ranging from 30%

to 85%.1,2 For these women, distress is associated with poor treat-

ment compliance,3 increased health service utilisation but reduced

adherence to surveillance screening,4 impaired quality of life,5 and

mortality.6 Prompt identification and management of distress can

reduce emotional suffering for patients and their families or care-

givers,7 reduce the potentially adverse effects of illness adjustment,

and decrease healthcare expenditure and service utilisation.8

Screening for distress can facilitate appropriate and timely sup-

portive cancer care9 and improve patient outcomes.10 Of course,

there are trade‐offs when choosing a screening tool, with a one‐size‐
fits‐all approach having limited utility given the number of cancer‐
specific sources of distress.7 Thus, understanding the contextual

factors that increase susceptibility to distress will enable cancer

service providers to manage women's concerns more efficiently. This

is particularly important given that 24%–41% of cancer patients

experience psychological symptoms, but most do not disclose them

to their cancer care team,11 and for women with gynaecological

cancers specifically, holding back concerns is even more common.12

Possibly the limited disclosure by women with gynaecological

cancer is because of the sensitive nature of many of their concerns

(e.g., changes in sexual function and appearance of genitalia,13 pain,

decreased sexual desire and intimacy,14 and alterations to perceived

body image15). Adapted screening measures are needed to facilitate

robust communication between patients and their cancer care team,

identify concerns not easily detected by generic tools, and enable the

enactment of appropriate and timely referral pathways.16

As such, a nuanced distress screening tool specifically for women

with gynaecological cancer was developed.17 However, while this

tool, the Gynaecological Cancer Distress Screen or DT‐Gyn, has un-

dergone an extensive process to establish face and content validity,

sensitivity and specificity have yet to be determined. The present

study establishes the initial psychometric properties and has two

primary aims to: (1) assess the sensitivity and specificity of the

DT‐Gyn in women with gynaecological cancer compared with four

gold standard measures for anxiety, depression, and distress; and (2)

establish the clinical cut‐point scores appropriate for the intended

population.

2 | METHODS

This paper presents data from 373 individuals previously treated for

gynaecological cancer recruited through Australian gynaecological

cancer services (Gold Coast University Hospital, Queensland, Hunter

New England Centre for Gynaecological Cancer, New South Wales,

Mater Hospital, Queensland), partner organisations (The Wesley

Hospital Choices Cancer Support Centre [Choices], Icon Cancer

Centre), and gynaecological cancer support/advocacy services

(Cancer Council Queensland, Ovarian Cancer Australia, Australia

New Zealand Gynaecological Oncology Group, sTEAL STRONG,

Queensland Centre for Gynaecological Cancer). Inclusion criteria

included being aged 18 and over, being diagnosed with gynaeco-

logical cancer in the past 12‐month, and the ability to speak and read

Grade 8 English, while those with medical contraindications pre-

venting participation were excluded from this study. Women await-

ing confirmation of results or who were considered suspected of

having a gynaecological cancer (diagnosis pending) were deemed

ineligible for participation.

Ethical approval was obtained from relevant Human Research

and Ethics Committees (HREC/2018/QGC/48488; GU Ref No: 2019/

151) prior to participant recruitment. All participating women pro-

vided informed consent and participated in the study without being

provided incentive to do so.

2.1 | Participants and procedure

Experienced cancer nurses at each site identified eligible participants

at their outpatient appointments and determined if there were clin-

ical, cognitive, or psychiatric conditions, or other reasons, preventing
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informed consent. A total of 321 individuals completed the written

questionnaire (90% response rate). However, 5 participants did not

provide data on key variables (DT‐Gyn or Impact of Event Scale‐
Revised [IES‐R]) and were not included in this analysis.

For the community sample, partner organisations and supportive

advocacy services were asked to promote the study through flyers,

posters, and online platforms (e.g., Facebook). Potential participants

were then able to use a QR code or weblink to access the online

survey via the REDCap virtual platform. The survey commenced with

an extended information sheet and referral list; implied consent was

assumed if individuals completed the survey. Overall, 75 women

completed the survey, but almost one‐quarter (n = 18) of the par-

ticipants were excluded because of missing data.

2.2 | Measurement

A structured survey collected data on socio‐demographic charac-

teristics and cancer histories (e.g., age, ethnicity, marital status, ed-

ucation, employment status, cancer diagnosis, treatment received,

and previous cancer diagnosis), as well as distress, post‐traumatic

stress, anxiety, and depressive symptoms.

2.2.1 | Distress thermometer

The distress thermometer (DT) is widely used to screen for global

psychological distress in cancer patients, and while this instrument

has been widely validated in a variety of cancer populations, one of

its limitations is that it does not account for problems or concerns

associated with specific cancer types.18 For this reason, the DT‐Gyn

was developed.17 This instrument was adapted from the National

Comprehensive Cancer Network (NCCN) DT19 and retained the

single‐item 11‐point DT (higher scores denoting higher distress) and

11 of the original problem items. An additional 14 gynaecological

cancer specific problem items and three open‐ended follow‐up

questions (other sources of distress not currently listed, confirmation

of the key sources of distress being experienced, and whether help

for experienced distress is sought) were added (tool is provided in

Appendix 1). Information about the process of DT‐Gyn development

have been discussed in detail previously.17

2.2.2 | Anxiety scale

The GAD‐7 is a 7‐item instrument to assess generalised anxiety

disorder (GAD). Raw scores are summed to form a scale between

0 and 21, with higher scores indicating greater anxiety levels.20 Initial

scale development suggested scores ≥10 were consistent with

potentially significant generalised anxiety (sensitivity 89%, specificity

82%, ICC = 0.83)20 as well as other anxiety disorders (e.g., post‐
traumatic stress disorder [PTSD], panic disorders and social anxiety

disorder21) and its associated functional disability.22

2.2.3 | Patient health questionnaire

The Patient Health Questionnaire (PHQ‐9) is a 9‐item instrument

used to screen for the presence and severity of depressive symp-

toms.23 The instrument is scored by summing 8 of the 9 items, with

higher scores denoting greater symptom severity and a cut‐point

≥10 suggestive of depression. Validation of this instrument has

shown sensitivity between 74% and 88% and a specificity of 88% and

91% in detecting major depression.23

2.2.4 | Psychological distress measures

Two measures of distress were included in this study, the IES‐R and

Kessler's Psychological distress scale (K10). The IES‐R is a 22‐item

measure that comprises three subscales (intrusion, avoidance and

hyperarousal) which are summed to form a measure for current

subjective distress (ranging from 0 to 88), with a cut‐point of >33

denoting symptoms consistent with post‐traumatic distress.24 The

instrument has demonstrated excellent internal reliability for the

total scale score (α = 0.94–0.95).25 The K10 includes 10‐items

related to psychological distress,26 with lower scores (≤19) indi-

cating low levels of distress, scores between 20 and 24 indicating

moderate distress, and scores ≥25 indicating high levels of distress.26

2.3 | Statistical considerations

2.3.1 | Sample size

Sample size calculations were informed by DT validation studies.27,28

We assumed the ratio of those with clinically relevant distress (cases,

DT ≥ 4) to those without (controls <4) in our sample would be 40:60,

with an estimated tool sensitivity and specificity of 85% and 80%,

respectively. To ensure a sensitivity ≥85% (95% confidence interval

[CI] = 0.79–0.91) and a specificity ≥80% (95% CI = 0.74–0.81) with

one‐sided α = 0.025, we required 137 cases. Thus, a total sample of

343 women (137 cases/206 controls) was needed to achieve

adequate power for this analysis. To account for missing data and

non‐response (10%), a final sample of 377 women was required.

2.3.2 | Statistical analysis

Statistical analyses were performed using SPSS (Statistical Package

for the Social Sciences) version 2329 and STATA 13.30 Descriptive

data are expressed as counts and percentages, mean and standard

deviation (SD) or median and interquartile range (IQR), and bivariate

statistics were performed using chi‐square (χ2) tests, ANOVA, Pear-

son correlation coefficients or their non‐parametric equivalents.

Statistical significance was set at α = 0.05.

Nonparametric estimation of the receiver operating character-

istics (ROC) analysis with 95% Bamber confidence intervals
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(95% CI)31 were used to determine the optimal cut‐off for the DT‐
Gyn against the criterion measures for anxiety (GAD‐7), depression

(PHQ‐9), and distress (IES‐R and K10). ROC curves estimated the

sensitivity (true‐positive rate) and specificity (true‐negative rate) for

each DT value (0–10) relative to the established cut‐off score of the

GAD‐7 (≥10), PHQ‐9 (≥10), IES‐R (≥33), and K10 (≥25). Optimal DT

thresholds were determined using the area under the curve (AUC),

which quantified the ability of the instrument to discriminate

between participants with and without ‘clinically relevant distress’.

For this study, diagnostic accuracy was defined as acceptable

(AUC ≤ 0.70), good (AUC ≤ 0.80), and excellent (AUC ≤ 0.90).32

In addition to the ROC analyses, the percentage correctly clas-

sified, and the positive and negative likelihood ratios, were deter-

mined. To further evaluate performance at a given cut‐point, the

Youden index was calculated. The Youden index has a maximum

value of 1 (a perfect test) and a minimum of 0 (denoting a test with no

diagnostic value), with the optimum being when both the sensitivity

and specificity are equal to 1.33

3 | RESULTS

3.1 | Participant characteristics

Table 1 presents the characteristics of participating individuals by

study site. The average age was 57 years (SD = 14), with those

recruited at the Mater and from the community being younger than

Gold Coast University and John Hunter Hospital participants (F

(3,374) = 8.886, p < 0.01). First Nations Australians comprised a

small proportion of the sample and were primarily recruited from

Mater and John Hunter Hospitals (χ2(3) = 8.524, p = 0.04). In

contrast, the proportion of participants born outside Australia varied

from 36% at the Mater Hospital, to 8% of the community sample

(χ2(3) = 24.546, p < 0.01). Around three‐quarters of participants

reported a household income of $80,000AUD or less (29.6%, <
$20,000; 34.9%, $20,000 to $59,999; 15.3%, $60,000 to $79,999),

58% were married or living with their partner, and one‐third (34.5%)

were retired. No differences were noted between these groups.

When examining cancer histories, some differences were noted

between sites. Three‐quarters of community participants reported

having had ovarian cancer (75.4%), almost half of John Hunter Hos-

pital participants reported having uterine/endometrial cancer

(45.6%), and most Gold Coast and Mater Hospital participants re-

ported cancer of the ovary (34.4% and 28.3% respectively), uterus/

endometrium (35.2% and 34.2% respectively), or cervix (24.6% and

25.0% respectively) (χ2(9) = 74.569, p < 0.01). Results are further

detailed in Table 1.

3.2 | Distress

Non‐parametric descriptive statistics and correlations using Spear-

man's rho are outlined in Table 2. The median DT score for

individuals in this study was 3 [IQR = 5.0], and using the recognised

DT cut‐off of 4, 46.6% of participants were classified as distressed

(n = 174), and when using a cut‐off of 5, 39.9% of participants were

classified as distressed (n = 149). The median score for the IES‐R was

16.0 [IRQ = 31.0], GAD‐7 was 4.0 [IQR = 9.0], K10 was 15.0

[IQR = 11.0], and PHQ‐9 was 5.5 [IQR = 9]. These values corre-

sponded with 28% of participants reporting an IES‐R score ≥ 33

(probable PTSD), 23% reported a GAD‐7 ≥ 10 (GAD), 21% had a K10

score ≥25 (high psychological distress), and 30% reported a PHD‐9
score ≥10, suggestive of major depression. Moderate‐strong posi-

tive correlations were noted between the DT and measures for

anxiety (GAD‐7; rs = 0.72, 95% CI = 0.55, 0.83, p < 0.01), depression

(PHD‐9; rs = 0.64, 95% CI = 0.45, 0.78, p < 0.01), and distress (IES‐R;

rs = 0.69, 95% CI = 0.51, 0.81, p < 0.01; K10, rs = 0.81, 95% CI = 0.69,

0.89, p < 0.01).

3.3 | Diagnostic accuracy of the DT

The ROC analysis summary statistics, graphical representations, and

Youden Index are detailed in Table 3, Figure 1, and Table S1 (in

Online Supplemental Materials). The area under the ROC curve

showed good discriminative ability across all criterion measures (IES‐
R: AUC = 0.86, 95% CI = 0.82, 0.90; GAD‐7: AUC = 0.89, 95%

CI = 0.85, 0.93; K10: AUC = 0.88, 95% CI = 0.85, 0.92; PHQ‐9:

AUC = 0.85, 95% CI = 0.81, 0.89) and the Youden Index suggested an

optimum DT cut‐point of 5 for the IES‐R, K10, and PHQ‐9 and for 6

for the GAD‐7 (see Table 3).

With consideration to the Youden Index, a DT cut‐point ≥5 was

recommended rather than a DT cut‐point ≥6, as it maximised

sensitivity and specificity against the GAD‐7. At this cut‐point pro-

vided 80% sensitivity (95% CI = 70%, 88%) and 78% specificity (95%

CI = 80%, 89%), with around 85% of women correctly classified as

having GAD symptoms. For the IES‐R, a cut‐point ≥5 provided 85%

sensitivity (95% CI = 77%, 92%) and 77% specificity (95% CI = 71%,

82%), with ~80% of women correctly classified as having symptoms

consistent with PTSD symptoms. The optimum cut‐point for the K10

was ≥5, which provided 92% sensitivity (95% CI = 84%, 97%) and

73% specificity (95% CI = 67%, 78%), with 77% of women correctly

classified as having psychological distress. Finally, for the PHQ‐9 at a

cut‐point ≥5 which provided 82% sensitivity (95% CI = 74%, 89%),

and 78% specificity (95% CI = 72%, 82%), with around 79% of women

correctly classified as having symptoms of clinical depression.

4 | DISCUSSION

This study examined the sensitivity and specificity of the DT‐Gyn, a

nuanced tool designed to accurately identify and manage distress in

women with gynaecological cancer. The DT‐Gyn showed good

sensitivity and specificity across all gold‐standard measures of psy-

chological distress (AUC = 0.85–0.89, sensitivity = 85–92, speci-

ficity = 73–78). Other studies in gynaecological cancer patients have
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T A B L E 1 Characteristics of the sample.a

GCUH Mater JHH Community Total

n (%) or M (SD) n (%) or M (SD) n (%) or M (SD) n (%) or M (SD) n (%) or M (SD)

Mean age (SD) 59.2 (13.6) 54.5 (14.8) 62.0 (12.9) 51.4 (13.3) 57.1 (14.2)**

First nations Australian

No 120 (100) 114 (95.8) 73 (94.8) 57 (100) 364 (97.6)*

Yes 0 (0.0) 5 (4.2) 4 (5.2) 0 9 (2.4)

Country of birth

Australia 75 (62.0) 77 (64.2) 68 (86.1) 35 (92.1) 255 (71.2)**

Elsewhere 46 (38.0) 43 (35.8) 11 (13.9) 3 (7.9) 103 (28.8)

Annual household income (AUD)

Less than $20,000 28 (31.8) 31 (33.0) 20 (29.4) 10 (19.6) 89 (29.6)

$20,000 to $59,999 32 (36.4) 30 (31.9) 29 (42.6) 14 (27.5) 105 (34.9)

$60,000 to $79,999 11 (12.5) 13 (13.8) 8 (11.8) 14 (27.5) 46 (15.3)

$80,000 to $99,999 8 (9.1) 9 (9.6) 5 (7.4) 2 (3.9) 24 (8.0)

More than $100,000 9 (10.2) 11 (11.7) 6 (8.8) 11 (21.6) 37 (12.3)

Marital status

Married/de facto 72 (60.5) 67 (55.8) 41 (53.2) 36 (63.2) 216 (57.9)

Separated/divorced 19 (16.0) 25 (20.8) 14 (18.2) 10 (17.5) 68 (18.2)

Widowed 12 (10.1) 8 (6.7) 14 (18.2) 1 (1.8) 35 (9.4)

Single 16 (13.4) 20 (16.7) 8 (10.4) 10 (17.5) 54 (14.5)

Educational attainment

Primary education 1 (0.8) 7 (5.8) 2 (2.6) 0 10 (2.7)**

Secondary education 59 (48.8) 54 (45.0) 37 (47.4) 11 (19.3) 161 (42.8)

Certificate/diploma 37 (30.6) 38 (31.7) 23 (29.5) 16 (28.1) 114 (30.3)

Bachelor's degree 23 (19.0) 21 (17.5) 16 (20.5) 20 (35.1) 80 (21.3)

Postgraduate degree 1 (0.8) 0 0 10 (17.5) 11 (2.9)

Employment status

Employed full‐time 27 (22.5) 23 (19.3) 11 (13.9) 11 (20.8) 72 (19.4)

Employed part‐time 19 (15.8) 23 (19.3) 13 (16.5) 15 (28.3) 70 (18.9)

Home duties 12 (10.0) 13 (10.9) 9 (11.4) 2 (3.8) 36 (9.7)

Student 0 (0.0) 3 (2.5) 1 (1.3) 1 (1.9) 5 (1.3)

Retired 46 (38.3) 38 (31.9) 34 (43.0) 10 (18.9) 128 (34.5)

Unable to work 16 (13.3) 19 (16.0) 11 (13.9) 14 (26.4) 60 (16.2)

Cancer type

Ovary 42 (34.4) 34 (28.3) 11 (13.9) 43 (75.4) 130 (34.4)**

Uterus/Endometrial/Uterine 43 (35.2) 41 (34.2) 36 (45.6) 5 (8.8) 125 (33.1)

Cervix 30 (24.6) 30 (25.0) 13 (16.5) 6 (10.5) 79 (20.9)

Otherb 7 (5.7) 15 (12.5) 19 (24.1) 3 (5.3) 44 (11.6)

Cancer stage

Stage I 50 (41.0) 66 (55.5) 49 (65.3) 21 (36.8) 186 (49.9)**

Stage II 26 (21.3) 22 (18.5) 9 (12.0) 5 (8.8) 62 (16.6)

(Continues)
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recommended cut‐points ranging from 2 to 7.34,35 The heterogeneity

of cancer populations (age, cancer type, symptom burden and its

impact on interpersonal functioning13,14) partially explains differ-

ences in defined ‘clinically relevant distress’, though the NCCN

identifies DT scores ≥4 as significant.19 Moreover, while a lower DT

cut point will increase sensitivity, the trade‐off needs to be

commensurate with the potential benefits. At a cut‐point of three,

our study provided little certainty about the probability of ‘clinically‐
relevant distress’ among those with a positive DT score (positive

likelihood ratio ~1.836). In contrast, using a DT cut‐point ≥5, almost

T A B L E 1 (Continued)

GCUH Mater JHH Community Total

n (%) or M (SD) n (%) or M (SD) n (%) or M (SD) n (%) or M (SD) n (%) or M (SD)

Stage III 22 (18.0) 26 (21.8) 14 (18.7) 19 (33.3) 81 (21.7)

Stage IV 24 (19.7) 5 (4.2) 3 (4.0) 12 (21.1) 44 (11.8)

Cancer recurrence

No 102 (83.6) 108 (90.0) 69 (87.3) 29 (56.9) 308 (82.8)**

Yes 20 (16.4) 12 (10.0) 10 (12.7) 22 (43.1) 64 (17.2)

Mean months since diagnosis (SD) 22.0 (20.7) 24.9 (17.5) 31.1 (38.4) 0 25.4 (25.5)

Abbreviations: AUD, Australian dollars; GCUH, Gold Coast University hospital; JHH, John Hunter hospital.
an's might differ because of missing values.
b‘Other cancers’ comprised individuals with cancer of the vulva (8.7%, n = 33), vagina (0.5%, n = 2), fallopian tube (2.1%, n = 8) and other genital area

(0.3%, n = 1).

*p < 0.05; **p < 0.01.

T A B L E 2 Dispersion, correlations and 95% confidence intervalsa between the DT‐Gyn and validated instruments.

n Md [IQR] DT‐Gyn IES GAD K10 PHQ

rs (95% CI) rs (95% CI) rs (95% CI) rs (95% CI) rs (95% CI)

DT‐Gyn score 373 3.0 [5.0] ‐‐

IES‐R total score 375 16.0 [31.0] 0.69 (0.51, 0.81)** ‐‐

GAD‐7 total score 373 4.0 [9.0] 0.72 (0.55, 0.83)** 0.73 (0.58, 0.84)** ‐‐

K10 total score 371 15.0 [11.0] 0.81 (0.69, 0.89)** 0.74 (0.59, 0.85)** 0.77 (0.63, 0.86)** ‐‐

PHQ‐9 total score 374 5.5 [9] 0.64 (0.45, 0.78)** 0.56 (0.34, 0.72)** 0.64 (0.45, 0.78)** 0.81 (0.68, 0.88)** ‐‐

Abbreviations: DT‐Gyn, gynaecological cancer distress screen; GAD‐7, generalised anxiety disorder scale; IES‐R, impact of event scale—Revised; K10,

Kessler's psychological wellbeing scale; PHQ‐9, patient health questionnaire.
aEstimation is based on Fisher's r‐to‐z transformation and Fieller, Hartley, and Pearson standard errors.

**Spearman Rho for rank order correlation is significant at the 0.01 level (2‐tailed).

T A B L E 3 Summary validation measures for the DT‐Gyn including the Youden index.

Measurea Sensitivity 95% CI Specificity 95% CI Youden index Distribution
Optimum cut‐
point for the DTb

IES‐R 0.85 (0.77, 0.92) 0.77 (0.71, 0.82) 0.63 0.27 ≥5

GAD‐7 0.80 (0.70, 0.88) 0.85 (0.80, 0.89) 0.65 0.25 ≥6

K10 0.92 (0.84, 97) 0.73 (0.67, 0.78) 0.65 0.27 ≥5

PHQ‐9 0.82 (0.74, 0.89) 0.78 (0.72, 0.82) 0.60 0.29 ≥5

Abbreviations: DT, distress thermometer; GAD‐7, generalised anxiety disorder scale; IES‐R, impact of event scale‐revised; K10, Kessler's psychological

wellbeing scale; PHQ‐9, patient health questionnaire.
aCaseness was defined as ≥33 for Impact of Event Scale—Revised, ≥10 on the anxiety (GAD‐7) and depression (PHQ‐9) scales, and a score of ≥ 20 for

the K10.
bThe optimal cut‐off for the DT is given by the maximum value of the Youden index which measures the vertical distance from the line of equality to the

ROC curve.
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80% of women in this study were correctly classified and, given a

positive result, had a 3.5‐fold increased probability of having clini-

cally relevant distress.36

Results from this study are consistent with other research in

gynaecological cancer populations. Around 40% of women reported a

DT score ≥5 compared with 35% of women in a US study.37 Using a cut‐
point of 5 and a clinical pathway model for universal distress screening,

the American study found a 15% increase in multidisciplinary service

referrals and a 32% increase in social work referrals alone. Given the

sources of distress reported by many women in this study and the

request for informational and practical supports, it can be anticipated

that implementing comprehensive distress screening programs would

result in similar resource/infrastructure requirements.

Of course, the increased service requirements associated with

routine distress screening must be balanced against the significant

economic and psychosocial costs associated with unrecognised and

untreated distress. According to the Australian Bureau of Statistics,

around 15% of Australian adults report high or very high levels of

psychological distress using the K10, which has a considerable eco-

nomic impact on individuals, families and the broader community.38

In cancer populations, distress is associated with reduced treatment

adherence, dissatisfaction with clinical care, and decreased sur-

vival,39 and targeted and timely distress management is likely to

reduce its potential negative consequences. Thus, while compre-

hensive screening programs can identify distress in women with

cancer, understanding the contextual factors that increase suscepti-

bility can help cancer care teams and service providers to manage

women's concerns more efficiently. For example, the prevalence and

severity of distress frequently differ by cancer type, socioeconomic

status, and life stage1,37,40 and during periods of uncertainty along

the cancer journey.40 Clinicians and other health professionals in this

arena need to be cognisant of the characteristics that increase

vulnerability to distress to tailor supportive care pathways to meet

the needs of specific sub‐populations.1,40

4.1 | Study limitations

Several limitations need to be highlighted. First, the study must be

considered within the context in which it occurred, that is, the global

F I G U R E 1 ROC curves for the Distress Thermometer criterion measures for anxiety (GAD‐7), depression (PHQ‐9), and distress (IES‐R and
K10). DT, distress thermometer; GAD‐7, generalised anxiety disorder scale; IES‐R, impact of event scale—Revised; K10, Kessler's psychological
wellbeing scale; PHQ‐9, patient health questionnaire; ROC, receiver operating characteristics.
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COVID‐19 pandemic. COVID‐19 has profoundly affected individuals,

families, and the wider community, and the impact posed by lock-

downs, physical distancing, and potential social isolation cannot be

underestimated. While the effects of COVID‐19 on health and well‐
being are well documented, sensitivity analysis in this study did not

find significant differences in distress levels by study site over time

(see Figure S1 in Online Supplemental Materials for further details).

COVID‐19 also impacted research progression, with restrictions

delaying or preventing study completion. Like many other studies,

there was difficulty recruiting participants as many eligible women

switched to telehealth consultations and access to hospitals was only

restricted to essential personnel. Consequently, this study was

paused for 6 months between March and September 2020. Though

the temporary pause did not influence recruitment targets, the de-

lays at participating sites extended recruitment from 4 to 7 months

(ending in April 2021) when funding was exhausted.

Next, around one‐quarter (24%, n = 18) of the community

sample did not provide complete data for this analysis. This might

reflect sensitive nature of many questions or survey burden and

might provide insight into the utility of the tool as an online in-

strument. Finally, women in this study were treated as a homoge-

nous group. While this was appropriate for statistical purposes, it is

important to acknowledge the heterogeneity of women with cancer

and the particular vulnerabilities affecting specific patient sub-

groups and further research exploring differences across stage

(early vs. advanced), cancer type, and age are needed.1 Despite this,

anecdotal evidence suggested that participants and research staff

perceived the tool positively and welcomed enhanced cancer care

opportunities.

4.2 | Clinical implications

Despite the brevity and simple structure of the DT‐Gyn and other

distress screening tools, the implementation of routine distress

screening remains ad hoc.41 Implementing comprehensive distress

screening is operationally complex and screening naïve services need

to consider how to best integrate distress screening programs into

their setting and ensure adequate systems of care to treat distressed

patients.42 It is not enough to simply identify distress in these pop-

ulations, and while not all distressed patients will accept referral,

psycho‐oncology infrastructure is needed. This is particularly

important as identifying patients with clinically relevant distress is

likely to increase the demand for supportive cancer care.8

As such, implementation of low intensity models is recom-

mended, where access is the central guiding value and where inter-

vention depth and focus can be guided by the level of distress and the

nature of women's concerns.43 Using the tiered approach, low in-

tensity interventions emphasising self‐management, symptom con-

trol, and behaviour change can be delivered by a range of different

health professionals involved in the woman's care (for example

including specialist cancer nurses and allied health), while for those

who report high distress and complex problems, more specialised or

intensive interventions can be provided by trained specialist health

professionals or multi‐disciplinary team.43

Reducing contextual barriers (poor health literacy, anticipated

resistance in patients, lack of training for staff, and having sufficient

time to devote to patients' identified concerns8) associated with

screening non‐adherence is also necessary. According to the NCCN,

distress screening education needs to include the following compo-

nents: (1) The prevalence of distress in women with gynaecological

cancer and its potential impact on clinical care40; (2) Using a sys-

tematic approach to identify patient distress; (3) Potential sources of

distress reported by gynaecological cancer patients and the strate-

gies for improving supportive cancer care,40 and; (4) Guidance in

developing topic‐elicitors that promote therapeutic communication

with patients about their distress and the importance of managing

their psychosocial concerns.8

4.3 | Conclusion

This study established the sensitivity and specificity of the DT‐Gyn in

women with gynaecological cancer. It suggests a DT cut point ≥5 is

optimal in detecting ‘clinically relevant’ distress, anxiety, and

depression in this population. Moreover, the information generated

through the ‘cancer‐specific problem list’ can enhance disclosure,

thus providing a significant opportunity to improve the supportive

care for women with gynaecological cancer.

AUTHOR CONTRIBUTIONS

Concept and design of the study: Charrlotte Seib, Emma Harbeck,

Debra Anderson, Suzanne Chambers. Data collection: Janine Porter‐
Steele, Jasotha Sanmugarajah, Lewis Perrin, Catherine Shannon,

Nimithri Cabraal, Bronwyn Jennings, Geoffrey Otton, Catherine

Adams, Anne Mellon. Data analysis and interpretation: Charrlotte

Seib, Emma Harbeck, Suzanne Chambers. Writing manuscript:

Charrlotte Seib, Emma Harbeck. Critical revision of findings: Caroline

Nehill. Critical review final manuscript and approval: Charrlotte Seib,

Emma Harbeck, Debra Anderson, Janine Porter‐Steele, Caroline

Nehill, Jasotha Sanmugarajah, Lewis Perrin, Catherine Shannon,

Nimithri Cabraal, Bronwyn Jennings, Geoffrey Otton, Catherine

Adams, Anne Mellon, Suzanne Chambers.

ACKNOWLEDGEMENTS

Funding for this research was received from Cancer Australia.

Acknowledgement and sincere thanks to all who supported this study

including clinical sites (Gold Coast University Hospital, Mater Hos-

pital and Mater Cancer Care Centre, John Hunter Hospital and

Hunter New England Centre for Gynaecological Cancer), community

partners (Australia and New Zealand Gynaecology Oncology Group,

Ovarian Cancer Australia, Choices, sTealStrong, QCGC research,

ICON cancer centre), Cancer Australia's Supporting women to live

well with gynaecological cancers Project Working Group (Professor

Patsy Yates, Professor Susan Carr, Ms Vicki Farrell, Dr Andrea

Garrett, Ms Bronwyn Grout, Ms Kim Hobbs, Dr Laura Kirsten, Ms

8 of 10 - SEIB ET AL.

 10991611, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6328 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [22/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Wanda Lawson, Dr Cath Shannon, Ms Natalie Williams, Dr Margot

Woods) and to all the women who generously gave their time and

personal information.

Open access publishing facilitated by Griffith University, as part

of the Wiley ‐ Griffith University agreement via the Council of

Australian University Librarians.

CONFLICT OF INTEREST STATEMENT

Caroline Nehill is employed at Cancer Australia, who funded this

project. All other authors declare that they have no conflicts of

interest.

DATA AVAILABILITY STATEMENT

The data that supports the findings of this study are available on

request from the corresponding author. The data are not publicly

available due to privacy.

ORCID

Charrlotte Seib https://orcid.org/0000-0002-7055-9438

Suzanne Chambers https://orcid.org/0000-0003-2369-6111

REFERENCES

1. Jewett PI, Teoh D, Petzel S, et al. Cancer‐related distress: revisiting

the utility of the National Comprehensive Cancer Network distress

thermometer problem list in women with gynecologic cancers. JCO
Oncol Pract. 2020;16(8):e649‐e659. https://doi.org/10.1200/jop.19.

00471

2. Mattsson E, Einhorn K, Ljungman L, Sundström‐Poromaa I, Stålberg

K, Wikman A. Women treated for gynaecological cancer during

young adulthood—a mixed‐methods study of perceived psychologi-

cal distress and experiences of support from health care following

end‐of‐treatment. Gynecol Oncol. 2018;149(3):464‐469. https://doi.

org/10.1016/j.ygyno.2018.03.055

3. Lin C, Clark R, Tu P, Bosworth HB, Zullig LL. Breast cancer oral anti‐
cancer medication adherence: a systematic review of psychosocial

motivators and barriers. Breast Cancer Res Treat. 2017;165(2):

247‐260. https://doi.org/10.1007/s10549‐017‐4317‐2
4. Nipp RD, El‐Jawahri A, Moran SM, et al. The relationship between

physical and psychological symptoms and health care utilization in

hospitalized patients with advanced cancer. Cancer. 2017;123(23):

4720‐4727. https://doi.org/10.1002/cncr.30912

5. Yeh Y‐C. Symptom distress, stress, and quality of life in the first year

of gynaecological cancers: a longitudinal study of women in Taiwan.

Eur J Oncol Nurs. 2021;53:101984. https://doi.org/10.1016/j.ejon.

2021.101984

6. Batty GD, Russ TC, Stamatakis E, Kivimäki M. Psychological distress

in relation to site specific cancer mortality: pooling of unpublished

data from 16 prospective cohort studies. BMJ. 2017;356:j108.

https://doi.org/10.1136/bmj.j108

7. Cutillo A, O'Hea E, Person S, Lessard D, Harralson T, Boudreaux E. The

distress thermometer: cutoff points and clinical use.Oncol Nurs Forum.

2017;44(3):329‐336. https://doi.org/10.1188/17.onf.329‐336

8. Deshields TL, Wells‐Di Gregorio S, Flowers SR, et al. Addressing

distress management challenges: recommendations from the

consensus panel of the American psychosocial oncology society and

the association of oncology social work. CA. A Cancer J Clin. 2021;

71(5):407‐436. https://doi.org/10.3322/caac.21672

9. Fradgley EA, Bultz BD, Kelly BJ, Loscalzo MJ, Grassi L, Sitaram B.

Progress toward integrating Distress as the Sixth Vital Sign: a global

snapshot of triumphs and tribulations in precision supportive care. J
Psychosoc Oncol Res Pract. 2019;1(1):e2. https://doi.org/10.1097/or9.

0000000000000002

10. Basch E, Deal AM, Dueck AC, et al. Overall survival results of a trial

assessing patient‐reported outcomes for symptom monitoring dur-

ing routine cancer treatment. JAMA. 2017;318(2):197‐198. https://

doi.org/10.1001/jama.2017.7156

11. Penalba V, Deshields TL, Klinkenberg D. Gaps in communication be-

tween cancer patients and healthcare providers: symptom distress

and patients’ intentions to disclose. Support Care Cancer. 2019;

27(6):2039‐2047. https://doi.org/10.1007/s00520‐018‐4442‐4
12. Manne S, Myers S, Ozga M, et al. Holding back sharing concerns,

dispositional emotional expressivity, perceived unsupportive re-

sponses and distress among women newly diagnosed with gyneco-

logical cancers. Gen Hosp Psychiatr. 2014;36(1):81‐87. https://doi.

org/10.1016/j.genhosppsych.2013.10.001

13. Huffman LB, Hartenbach EM, Carter J, Rash JK, Kushner DM.

Maintaining sexual health throughout gynecologic cancer survivor-

ship: a comprehensive review and clinical guide. Gynecol Oncol.
2016;140(2):359‐368. https://doi.org/10.1016/j.ygyno.2015.11.010

14. Mitchell AJ. Detecting and managing psychological distress in

women with cancer: an update of recent evidence. Obstetrician &
Gynaecol. 2011;13(1):22‐28. https://doi.org/10.1576/toag.13.1.22.

27637

15. Corney RH, Crowther ME, Everett H, Howells A, Shepherd JH.

Psychosexual dysfunction in women with gynaecological cancer

following radical pelvic surgery. BJOG An Int J Obstetrics & Gynaecol.
1993;100(1):73‐78. https://doi.org/10.1111/j.1471‐0528.1993.

tb12955.x

16. Seland M, Skrede K, Lindemann K, et al. Distress, problems and

unmet rehabilitation needs after treatment for gynecological cancer.

Acta Obstet Gynecol Scand. 2022;101(3):313‐322. https://doi.org/10.

1111/aogs.14310

17. Harbeck E, Chambers S, Porter‐Steele J, et al. Screening for distress

in women with gynaecological cancer: adaptation of the distress

thermometer for gynaecological oncology patients. Eur J Cancer Care.

2021;30(6):e13486. https://doi.org/10.1111/ecc.13486

18. Beesley VL, Alemayehu C, Webb PM. A systematic literature review

of the prevalence of and risk factors for supportive care needs

among women with gynaecological cancer and their caregivers.

Support Care Cancer. 2017;26(3):701‐710. https://doi.org/10.1007/

s00520‐017‐3971‐6
19. National Comprehensive Cancer Network (NCCN). NCCN Clinical

Practice Guidelines in Oncology: Distress Management Version 3. Na-

tional Comprehensive Cancer Network; 2013.

20. Spitzer RL, Kroenke K, Williams JW, Löwe B. A brief measure for

assessing generalized anxiety disorder: the gad‐7. Archives Intern
Med. 2006;166(10):1092‐1097. https://doi.org/10.1001/archinte.

166.10.1092

21. Kroenke K, Spitzer RL, Williams JB, Monahan PO, Lowe B. Anxiety

disorders in primary care: prevalence, impairment, comorbidity, and

detection. Ann Intern Med. 2007;146(5):317‐325. https://doi.org/10.

7326/0003‐4819‐146‐5‐200703060‐00004

22. Ruiz MA, Zamorano E, Garcia‐Campayo J, Pardo A, Freire O, Rejas J.

Validity of the GAD‐7 scale as an outcome measure of disability in

patients with generalized anxiety disorders in primary care. J Affect
Disord. 2011;128(3):277‐286. https://doi.org/10.1016/j.jad.2010.

07.010

23. Kroenke K, Spitzer RL, Williams JB. The PHQ‐9: validity of a brief

depression severity measure. J Gen Intern Med. 2001;16(9):606‐613.

https://doi.org/10.1046/j.1525‐1497.2001.016009606.x

24. Weiss D, Marmar C, eds. The Impact of Event Scale—Revised. Guilford

Press; 1997.

25. Chambers SK, Zajdlewicz L, Youlden DR, Holland JC, Dunn J. The

validity of the distress thermometer in prostate cancer populations.

SEIB ET AL. - 9 of 10

 10991611, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6328 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [22/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0002-7055-9438
https://orcid.org/0000-0002-7055-9438
https://orcid.org/0000-0003-2369-6111
https://orcid.org/0000-0003-2369-6111
https://doi.org/10.1200/jop.19.00471
https://doi.org/10.1200/jop.19.00471
https://doi.org/10.1016/j.ygyno.2018.03.055
https://doi.org/10.1016/j.ygyno.2018.03.055
https://doi.org/10.1007/s10549-017-4317-2
https://doi.org/10.1002/cncr.30912
https://doi.org/10.1016/j.ejon.2021.101984
https://doi.org/10.1016/j.ejon.2021.101984
https://doi.org/10.1136/bmj.j108
https://doi.org/10.1188/17.onf.329-336
https://doi.org/10.3322/caac.21672
https://doi.org/10.1097/or9.0000000000000002
https://doi.org/10.1097/or9.0000000000000002
https://doi.org/10.1001/jama.2017.7156
https://doi.org/10.1001/jama.2017.7156
https://doi.org/10.1007/s00520-018-4442-4
https://doi.org/10.1016/j.genhosppsych.2013.10.001
https://doi.org/10.1016/j.genhosppsych.2013.10.001
https://doi.org/10.1016/j.ygyno.2015.11.010
https://doi.org/10.1576/toag.13.1.22.27637
https://doi.org/10.1576/toag.13.1.22.27637
https://doi.org/10.1111/j.1471-0528.1993.tb12955.x
https://doi.org/10.1111/j.1471-0528.1993.tb12955.x
https://doi.org/10.1111/aogs.14310
https://doi.org/10.1111/aogs.14310
https://doi.org/10.1111/ecc.13486
https://doi.org/10.1007/s00520-017-3971-6
https://doi.org/10.1007/s00520-017-3971-6
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.7326/0003-4819-146-5-200703060-00004
https://doi.org/10.1016/j.jad.2010.07.010
https://doi.org/10.1016/j.jad.2010.07.010
https://doi.org/10.1046/j.1525-1497.2001.016009606.x


Psycho Oncol. 2014;23(2):195‐203. https://doi.org/10.1002/pon.

3391

26. Kessler RC, Barker PR, Colpe LJ, et al. Screening for serious mental

illness in the general population. Archives general psychiatry. 2003;

60(2):184‐189. https://doi.org/10.1001/archpsyc.60.2.184

27. Ma X, Zhang J, Zhong W, et al. The diagnostic role of a short

screening tool—the distress thermometer: a meta‐analysis. Support
Care Cancer. 2014;22(7):1741‐1755. https://doi.org/10.1007/

s00520‐014‐2143‐1
28. Mitchell AJ. Pooled results from 38 analyses of the accuracy of

distress thermometer and other ultra‐short methods of detecting

cancer‐related mood disorders. J Clin Oncol. 2007;25(29):4670‐4681.

https://doi.org/10.1200/jco.2006.10.0438

29. IBM SPSS. Statistical Package for the Social Sciences (Version 19.0).
SPSS Inc; 2010.

30. StataCorp. Stata Statistical Software: Release. Vol 11. StataCorp LP;

2009.

31. Bamber D. The area above the ordinal dominance graph and the

area below the receiver operating characteristic graph. J Math Psy-
chol. 1975;12(4):387‐415. https://doi.org/10.1016/0022‐2496(75)

90001‐2
32. Hosmer DW, Jr, Lemeshow S, Sturdivant RX. Applied Logistic

Regression. John Wiley & Sons; 2013.

33. Youden WJ. Index for rating diagnostic tests. Cancer. 1950;3(1):

32‐35. https://doi.org/10.1002/1097‐0142(1950)3:1<32::aid‐
cncr2820030106>3.0.co;2‐3

34. Bidstrup PE, Mertz BG, Dalton SO, et al. Accuracy of the Danish

version of the ‘distress thermometer’. Psycho Oncol. 2012;21(4):

436‐443. https://doi.org/10.1002/pon.1917

35. Itani Y, Arakawa A, Tsubamoto H, et al. Validation of the distress and

impact thermometer and the changes of mood during the first 6

months of treatment in gynecological cancer patients: a Kansai

Clinical Oncology Group (KCOG)‐G1103 prospective study. Archives
Gynecol Obstetrics. 2016;294(6):1273‐1281. https://doi.org/10.

1007/s00404‐016‐4166‐y
36. van Stralen KJ, Stel VS, Reitsma JB, Dekker FW, Zoccali C, Jager KJ.

Diagnostic methods I: sensitivity, specificity, and other measures of

accuracy. Kidney Int. 2009;75(12):1257‐1263. https://doi.org/10.

1038/ki.2009.92

37. Johnson C, George M, Fader AN. Distress screening: evaluating a

protocol for gynecologic cancer survivors. Clin J Oncol Nurs. 2017;

21(3):353‐361. https://doi.org/10.1188/17.cjon.353‐361

38. Australian Bureau of Statistics (ABS). First Insights from the National
Study of Mental Health and Wellbeing, 2020‐21. ABS; 2021.

39. Cancer Australia. National Framework for Gynaecological Cancer Con-
trol. Cancer Australia; 2016.

40. Riba MB, Donovan KA, Andersen B, et al. Distress management,

version 3.2019, NCCN clinical practice guidelines in oncology. J Natl
Compr Cancer Netw J Natl Compr Canc Netw. 2019;17(10):1229‐1249.

https://doi.org/10.6004/jnccn.2019.0048

41. Donovan K, Jacobsen P. Progress in the implementation of NCCN

guidelines for distress management by member institutions. J Natl
Compr Cancer Netw. 2013;11(2):223‐226. https://doi.org/10.6004/

jnccn.2013.0029

42. Buxton D, Lazenby M, Daugherty A, et al. Distress screening for

oncology patients. Oncol Issues. 2014;29(1):48‐52. https://doi.org/10.

1080/10463356.2014.11883905

43. Schofield P, Chambers S. Effective, clinically feasible and sustainable:

key design features of psycho‐educational and supportive care in-

terventions to promote individualised self‐management in cancer

care. Acta Oncol. 2015;54(5):805‐812. https://doi.org/10.3109/

0284186x.2015.1010016

SUPPORTING INFORMATION

Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Seib C, Harbeck E, Anderson D, et al.

Establishing the sensitivity and specificity of the

gynaecological cancer distress screen. Psychooncology. 2024;

e6328. https://doi.org/10.1002/pon.6328

10 of 10 - SEIB ET AL.

 10991611, 2024, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/pon.6328 by N

ational H
ealth A

nd M
edical R

esearch C
ouncil, W

iley O
nline L

ibrary on [22/09/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://doi.org/10.1002/pon.3391
https://doi.org/10.1002/pon.3391
https://doi.org/10.1001/archpsyc.60.2.184
https://doi.org/10.1007/s00520-014-2143-1
https://doi.org/10.1007/s00520-014-2143-1
https://doi.org/10.1200/jco.2006.10.0438
https://doi.org/10.1016/0022-2496(75)90001-2
https://doi.org/10.1016/0022-2496(75)90001-2
https://doi.org/10.1002/1097-0142(1950)3:1%3C32::aid-cncr2820030106%3E3.0.co;2-3
https://doi.org/10.1002/1097-0142(1950)3:1%3C32::aid-cncr2820030106%3E3.0.co;2-3
https://doi.org/10.1002/pon.1917
https://doi.org/10.1007/s00404-016-4166-y
https://doi.org/10.1007/s00404-016-4166-y
https://doi.org/10.1038/ki.2009.92
https://doi.org/10.1038/ki.2009.92
https://doi.org/10.1188/17.cjon.353-361
https://doi.org/10.6004/jnccn.2019.0048
https://doi.org/10.6004/jnccn.2013.0029
https://doi.org/10.6004/jnccn.2013.0029
https://doi.org/10.1080/10463356.2014.11883905
https://doi.org/10.1080/10463356.2014.11883905
https://doi.org/10.3109/0284186x.2015.1010016
https://doi.org/10.3109/0284186x.2015.1010016
https://doi.org/10.1002/pon.6328

	Establishing the sensitivity and specificity of the gynaecological cancer distress screen
	1 | INTRODUCTION
	2 | METHODS
	2.1 | Participants and procedure
	2.2 | Measurement
	2.2.1 | Distress thermometer
	2.2.2 | Anxiety scale
	2.2.3 | Patient health questionnaire
	2.2.4 | Psychological distress measures

	2.3 | Statistical considerations
	2.3.1 | Sample size
	2.3.2 | Statistical analysis


	3 | RESULTS
	3.1 | Participant characteristics
	3.2 | Distress
	3.3 | Diagnostic accuracy of the DT

	4 | DISCUSSION
	4.1 | Study limitations
	4.2 | Clinical implications
	4.3 | Conclusion

	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT


