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Abstract
Objective: Depression in cancer patients is under-recognized and under-treated. To better identify de-
pression, we designed a voluntary depression screening system. Based on its data, we examined trends
in oncologist-issued referrals for the psycho-oncology service (POS).

Methods: The Electronic Voluntary Screening and Referral System for Depression (eVSRS-D) com-
prises self-screening, automated reporting, and referral guidance. Using touch-screen kiosks at a tertiary
hospital in Korea, participants with cancer completed the Patient Health Questionnaire-9 at their conve-
nience, received the results, and reported their willingness to participate in POS. At oncology appoint-
ments, oncologists received the screening reports and issued referrals following pre-recommended
guidelines. The correlates of actual referrals were examined across all participants and within the willing
and non-willing groups.

Results: Among the 838 participants, 56.3% reported severe depression symptoms, 30.5% wanted
a referral, and 14.8% were actually referred. The correlates of participants’ desire for referral were
more severe depression symptoms, being unmarried, and being metastasis and recurrence free.
Among all participants, the correlates of actual referrals were unemployment, less severe depression
symptoms, poorer performance, treatment status, and wanting a referral. The sole correlate of
actual referrals within the non-willing group was poorer performance, and no significant correlates
existed within the willing group. The non-referrals were mostly (87.1%) because of postponed
decisions.

Conclusions: The eVSRS-D cannot definitively diagnose major depression but may efficiently self-
select a population with significant depression symptoms. The patients’ willingness to engage the
POS most strongly predicted the actual referrals. Oncologist reviews of screening reports may not re-
sult in further depression severity-specific referrals.
Copyright © 2015 John Wiley & Sons, Ltd.

Introduction

Approximately 25% of all cancer patients suffer signifi-
cantly from depression [1]. Depression in cancer patients
has been known to negatively affect the quality of life
(QoL) [2], utilization of medical services [3], and possibly
survival [4]. However, the under-recognition of depres-
sion is still unresolved, as indicated in studies from
Europe [5] and China [6]. This longstanding problem
may result from the patients’ and oncologists’ tendencies
to avoid discussing emotional issues [7], a lack of staff
training [8], and time constraints in patient visits [5]. The
under-recognition of depression in cancer care is especially
concerning because this recognition subsequently con-
nects patients to interventions that are efficacious in man-
aging depression symptoms and improving QoL [9,10].

Thus, much attention has been placed on screening pro-
grams. The National Comprehensive Cancer Network
(NCCN) has recommended a routine screening for distress
(a broad array of symptoms including depression) in all
patients with cancer [11]. However, few institutions in
the US have adopted the NCCN guidelines [12]. This fail-
ure to adopt the guidelines may be attributable to contro-
versial findings, primarily non-Asian studies [13–15],
about the effectiveness [13], cost-effectiveness [14], and
applicability [15] of routine distress screenings. These
controversies led us to design a different form of screening,
i.e. the Electronic Voluntary Screening and Referral System
for Depression (eVSRS-D). This ‘voluntary’ screening was
expected to be efficient (i.e. minimize financial and human
requirements), to exhibit a high positive predictive value
[16], and to minimize the potential ‘nocebo effect’ [17].
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Three components are required for a screening system
to be effective [18]: (1) the identification of patients with
unmet needs using a valid instrument, (2) the assessment
of patients and triage to appropriate services, and (3)
evidence-based treatment. Relative to the first (achieved
via applying the Patient Health Questionnaire-9 [PHQ-9])
and third (achieved via comprehensive depression care)
components, the second component of the eVSRS-D
seemed to face greater uncertainty. Although given triage
guidelines, the oncologists themselves ultimately decided
whether to refer patients [14]. Additionally, patient-derived,
oncologist-derived, and environment-derived barriers could
threaten the integrity of this component and thus nullify the
potential effectiveness of screening [15]. Therefore, we
focused on improving this second component before testing
the effectiveness of eVSRS-D. We reviewed the trends in
the actual referrals for the psycho-oncology service (POS)
within the system.
The objectives of this study were the following: (a) to de-

scribe the characteristics of the self-selected participants in
the eVSRS-D, (b) to examine psychosocial and cancer-
related variables that correlated with the actual POS refer-
rals, and (c) to discuss how the eVSRS-D should be revised.

Materials and methods

Patients

This study was performed at the Seoul National University
Cancer Hospital (SNUCH), which is a tertiary hospital in
South Korea. Those who had voluntarily utilized the
eVSRS-D between August 2010 and July 2013 were eligi-
ble for the study. During this period, approximately
300,000 patients visited the SNUCH oncology clinic. We
excluded participants who had used psychiatric services or
the POS prior to screening, those younger than 18, those
with severe functional impairments (i.e. an Eastern Cooper-
ative Oncology Group Performance Score [ECOG-PS]≥3)
[3,19], those with diagnoses that did not distinguish be-
tween double-primary and metastasized cancers, and those
with uncertain malignancy statuses. By excluding the uncer-
tain diagnoses, we were able to perform the analyses on the
premise that all patients and oncologists had agreed on the
patients’ gross prognoses. We also excluded those with no
oncologist appointment within 90 days after the screening
to ensure that all participants promptly discussed referral-
related issues. This time window was selected because the
majority of the patients in SNUCH had regular oncologist
appointments at least every 12 weeks. For those with multi-
ple screening records, the initial record was analyzed.

Measures

The PHQ-9 is a widely used screening tool for detecting
probable major depressive syndrome (MDS) among those
with medical illnesses [20], including cancer [3]. Its nine

items probe the symptoms of MDS, as defined by the
fourth edition of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-IV) [21]. Each item is scored
from 0 to 3 (total score range: 0–27). According to the to-
tal score, the severity of depression symptoms is catego-
rized as one of five levels: minimal (0–4), mild (5–9),
moderate (10–14), moderately severe (15–19), and severe
(20–27) [20]. According to a meta-analysis that determined
the diagnostic accuracy of the PHQ-9 using standardized
diagnostic interviews [22], a cut-off score of 10 is the most
widely validated for the detection of MDS (16 studies
employed this cut-off; sensitivity: 0.85; specificity: 0.89).
We adopted a cut-off score of 15 (6 studies in the meta-
analysis examined this cut-off; sensitivity: 0.62;
specificity: 0.96) to allow for more specific detection
[22]. The construct validity and feasibility of the PHQ-9,
as administered with touch-screen computers, have been
evaluated in a diverse cancer population [23]. Addition-
ally, the Korean version of the PHQ-9 has been demon-
strated to be reliable and valid for screening depressive
patients [24].
The age, sex, marital status, employment status, educa-

tion level, and religion of the participants were obtained
from the nursing reports that were included in the elec-
tronic medical database. Cancer-related information was
collected from the oncologist-recorded medical charts in
the database. The active cancer treatment status was deter-
mined based on records of hormone therapy, radiotherapy,
or chemotherapy within 3 weeks prior to the screening.
The oncologist-assigned ECOG-PSs, which are indicators
of the participants’ overall medical conditions, were ex-
tracted from the database. ID numbers (entered directly
by the participants or via a card reader) were used to link
the screening responses with the database.
Each participant’s willingness for a referral was deter-

mined immediately after they reviewed the screening
report at the kiosks. Only the actual referrals issued by
the oncologists at the clinical appointments within 90 days
after the screenings were considered valid.

Design of the eVSRS-D

The eVSRS-D was launched in 2010 as one of four inde-
pendent modules (i.e. depression, health-related behaviors,
skin side effects, and risk of breast cancer) comprising the
digital survey project of the SNUCH. The patients selected
a module that suited their needs for a brief self-screening.
The project aimed to examine the effectiveness of voluntary
self-assessments on various outcomes, and its findings have
begun to be published [25]. Touch-screen computers were
installed at kiosks to allow for electronic data collection
without additional dedicated staff [26]. The kiosks stood
in the waiting areas of the SNUCH oncology clinic at loca-
tions that were easily visible to the patients. The eVSRS-D
was advertised through leaflets and audio announcements.
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The eVSRS-D consisted of (a) a ‘voluntary’ self-screening
for depression, (b) automated reports for the patients and on-
cologists, (c) an assessment of patient’s willingness to engage
POS, and (d) referral guidance for the oncologists. Based on
a study performed in a general population [16], we expected
that ‘voluntary’ screening would self-select a population
with a high prevalence of previously unidentified depres-
sion symptoms.
For the following reasons, the focus of our screening

was narrowly placed on depression symptoms: (a) a feasi-
ble tool (PHQ-9) for quantifying these symptoms exists
[20]; (b) the severities of these symptoms have been re-
ported to predict the potential beneficiaries of the POS
[19]; and (c) the symptoms could be efficaciously man-
aged by the POS available in the SNUCH. Nevertheless,
our screening protocol may have missed various distress-
related problems other than depression, including practical
and financial worries, which are mentioned in the NCCN
guidelines [11].

Patients and oncologists within the eVSRS-D

After agreeing to the question, ‘Proceed to self-assessment
for depression and receive feedback?’, the patients com-
pleted the PHQ-9 at their discretion. Then, the patients
immediately received an automated screening report. The
report contained two sentences: (a) ‘The severity of your
depression symptoms are: (one of the five severity levels
[20])’; and (b) ‘The POS can help manage your current
symptoms.’ Below these sentences, the following question
appeared: ‘Are you willing to participate in the POS? If
yes, we will help you schedule a visit.’
If a patient engaged in the eVSRS-D, an oncologist was

notified with the patient’s screening report through a com-
puter system at the next scheduled appointment. The re-
port included the scores for each of the PHQ-9 items,
the severity of the depression symptoms, and patient’s
willingness to participant in POS. The oncologists evalu-
ated the need for referral using pre-recommended guide-
lines. Next, the oncologists were asked to click on one of
the following buttons: ‘refer’, ‘do not refer’, or ‘postpone’.
The ‘refer’ button generated a referral document that was
sent to the psycho-oncology clinic where receptionists
scheduled a visit for the patient. After clicking on the ‘do
not refer’ button, the oncologist was asked to select one
of the following reasons to deactivate further notifications:
patient refusal, insufficiently severe symptoms, or manage-
able during the oncologist appointment. Other reasons
could be typed in using a keyboard. Upon ‘postpone’ re-
sponses, the notification screen was deactivated until the
next oncologist appointment.
Before implementing the eVSRS-D, a psychiatrist (BJ

Hahm) led a 1-h-long single-session educational interven-
tion for the oncologists in the SNUCH. Recommended
guidelines regarding how referrals should be issued based

on the information in the screening reports were delivered
using several case vignettes. The guidelines encouraged
the oncologists to refer every participant whose depres-
sion symptom severity was marked as ‘moderately severe’
or ‘severe’ (PHQ-9≥15) to POS. In cases of less severe
symptoms, the oncologists were instructed to make their
own decisions regarding referrals. These instructions were
displayed on every notification window to remind the
oncologists.

The POS at the SNUCH

When they were referred by oncologists, the participants
were scheduled to visit the psycho-oncology clinic at the
SNUCH. The visit consisted of an assessment by a clinical
psychologist and a consultation by a psychiatrist (an
experienced psycho-oncologist). The POS at the clinic
encompassed the following interventions that are effective
in managing depression among cancer patients: psychother-
apy, psychoeducation, pharmacotherapy, and mindfulness-
based therapy [10].

Data and analysis

The characteristics of study participants are presented
using descriptive statistics. For the subgroup analyses,
the participants were divided into two subgroups, i.e. will-
ing and non-willing groups. Between-group differences
were examined using t- or χ2-tests. To examine the corre-
lates of the actual referrals, univariate logistic regression
analyses were applied to the entire group of participants
and each subgroup. The variables with p-values<0.05
were included as covariates in the multivariate logistic
regression analyses. For variables with three or more
categories, p-trend values are presented. The oncologist-
reported reasons for non-referral are reported with descrip-
tive statistics. All statistical procedures were performed
with PASW statistics for Windows version 18.0 (SPSS
Inc., Chicago), and the statistical tests were two-tailed
with a 5% significance level.

Ethical approval

We informed all participants that their screening results
could later be used for research. The SNUCH Institutional
Review Board approved the data collection and analyses
(1111-002-383). We followed the principles in the Decla-
ration of Helsinki (2008).

Results

Characteristics of the participants

A total of 838 participants (females 558; 66.6%) were in-
cluded in the analyses among the 1,234 eligible candidates
(Figure 1). The participants’ median age was 52 (range:
19–84), and 56.3% (n=472) of the participants reported
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clinically significant depression symptoms (PHQ-9
total≥15). Among the participants, 30.5% (n=256) were
willing to be referred to the POS, and 14.8% (n=124)
were actually referred. Among those who qualified for
POS referral according to our guidelines, only 18.2%
(n=86) were actually referred. Relative to the non-willing
group, those in the willing group were more likely to have
more severe depression symptoms, to be unmarried, and
to be metastasis- and recurrence-free (Table 1).

Correlates of the referrals to the POS: univariate
analyses

Among all participants, greater odds of being referred to
the POS were significantly associated with being unem-
ployed, having either less (‘minimal-to-mild’) or more se-
vere (‘moderately severe’ and ‘severe’) depression
symptoms (versus having ‘moderate’ symptoms), having
poorer performance, being actively treated for cancer,
and wanting a referral. Within the willing group, the cor-
relates of being referred were the patients’ performances
and cancer treatment statuses, but depression symptom se-
verity was not correlated with being referred. Within the
non-willing group, the correlates were the patients’ em-
ployment statuses, depression symptom severities, perfor-
mances, and cancer treatment statuses (Table 2).

Correlates of the referrals to the POS: multivariate
analyses

Among all participants, the significant correlates from the
univariate analyses remained significant, with the excep-
tion of the depression severity variable. The association
between a greater likelihood of being referred and more
severe depression symptoms (i.e. ‘moderately severe’
and ‘severe’ versus ‘moderate’) disappeared. Within the

willing group, the actual referrals exhibited no correlation
with any of the potential variables. Within the non-willing
group, the actual referrals exhibited a significant correla-
tion with the participants’ performance (Table 3).

Reasons for non-referral

The non-referrals (n=714) were primarily because of the
oncologists postponing decisions (n=622; 87.1%).
Forty-six (6.4%) refused referrals. In 34 (4.8%) cases,
the oncologists considered the participants’ depression
symptoms to be insufficiently serious to warrant a referral.
Three (0.4%) participants did not attend the appointment.
In two (0.3%) cases, the participants had already engaged
in a psychosocial service after screening. In one (0.1%)
case, the participant could not be referred because of a ter-
minal condition. Six (0.8%) cases were not referred for
unknown reasons.

Discussion

To our knowledge, this is the first study to examine pat-
terns of oncologist-issued referrals for psychosocial care
within a voluntary psychiatric screening system for cancer
patients. The participants with metastasized or recurred
cancer exhibited less severe depression symptoms (χ2 test;
p<0.001) and less frequently desired referrals, and these
findings contrast those of a previous report [27]. This dis-
crepancy may have resulted from the ‘voluntary’ nature of
the screening. Voluntary screenings can be biased toward
attracting healthier individuals because of the lack of mo-
tivation among depressed individuals [16,28]. The rate of
provisional MDS diagnoses (56.3%) seemed to be much
higher than the previously reported rates of MDS among
Koreans newly diagnosed with cancer (24.2%) [27] and

Figure 1. The derivation of the study participants. ECOG-PS (Eastern Cooperative Oncology Group Performance Score), aby oncologists
within 90 days after screening
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Chinese cancer patients (12.6%) [6]. In a previous study
conducted among volunteers for a depression screening
from a general population [16], a similarly high percent-
age of MDS (53.3%) was reported. It can be inferred that
patients with severe depression symptoms may still be in-
clined to self-assess themselves.

We considered that the participants with ‘severe’ or
‘moderately severe’ depression symptoms were all poten-
tial beneficiaries of the POS [22,29]. However, only a
fourth of these patients (124/472) were referred, which is
consistent with the less than optimal referral rates that
have previously been reported [14,30]. We identified the

Table 1. Characteristics of study participants

Patients’ willingnessa

Variables All participants (n = 838) Willing (n = 256) Non-willing (n = 582) Statistics

Age: λ2 = 0.84
–45 247(29.5) 78(30.5) 169(29.0)
46–55 267(31.9) 84(32.8) 183(31.4)
56– 309(36.9) 88(34.4) 221(38.0)

Sex: female 558(66.6) 174(68.0) 384(66.0) λ2 = 0.32
Marital status: λ2 = 9.48**

Married 694(82.8) 199(77.7) 495(85.1)
Single/separated 122(14.6) 52(20.3) 70(12.0)
Unknown 22(2.6) 5(2.0) 17(2.9)

Employment status: λ2 = 0.07
Employed 340(40.6) 105(41.0) 235(40.4)
Unemployedb 470(56.1) 141(55.1) 329(56.5)
Unknown 28(3.3) 10(3.9) 18(3.1)

Years in education: λ2 = 0.76
–9 143(17.1) 47(18.4) 96(16.5)
10–12 334(39.9) 104(40.6) 230(39.5)
13– 337(40.2) 98(38.3) 239(41.1)
Unknown 24(2.9) 7(2.7) 17(2.9)

Religion: λ2 = 2.47
Atheist 323(38.5) 102(39.8) 221(38.0)
Buddhist 155(18.5) 50(19.5) 105(18.0)
Christian 229(27.3) 71(27.7) 158(27.1)
Catholic 104(12.4) 25(9.8) 79(13.6)
Others/unknown 27(3.2) 8(3.1) 19(3.3)

Cancer type: λ2 = 2.78
Breast 224(26.7) 74(28.9) 150(25.8)
Stomach 112(13.4) 24(9.4) 70(12.0)
Colorectal 94(11.2) 35(13.7) 77(13.2)
Lung 84(10.0) 29(11.3) 55(9.5)
Othersc 324(38.7) 94(36.7) 230(39.5)

ECOG-PS: λ2 = 4.31
0 362(43.2) 120(46.9) 242(41.6)
1 389(46.4) 117(45.7) 272(46.7)
2 87(10.4) 19(7.4) 68(11.7)

Recurred/distant metastasis: yes 358(42.7) 96(37.5) 262(45.0) λ2 = 4.11*
Cancer treatment status: actived 456(54.4) 140(54.7) 316(54.3) λ2 = 0.01
Cancer surgery history: yes 516(61.6) 154(60.2) 362(62.2) λ2 = 0.31
Depression symptom severity (PHQ-9 total) λ2 = 462.74**

Minimal/mild (0–9) 126(15.0) 2(0.8) 124(21.3)
Moderate (10–14) 240(28.6) 14(5.5) 226(38.8)
Moderately severe (15–19) 256(30.5) 51(19.9) 205(35.2)
Severe (20–27) 216(25.8) 189(73.8) 27(4.6)

Actual referral: yes 124(14.8) 74(28.9) 50(8.6) λ2 = 58.20**

Values are numbers (percentages) of participants unless otherwise indicated.
*p< 0.05.
**p< 0.01.
aPatients responded immediately after reviewing their results.
bIncludes housewives.
cThyroid: 56(6.7%); leukemia/lymphoma: 52(6.2%); liver (including cholangiocarcinoma): 43(5.1%); obstetric cancers: 29(3.5%); head and neck: 26(3.1%); pancreas: 21(2.5%); sarcomas:
18(2.1%); kidney: 17(2.0%); bladder: 12(1.4%); bile duct: 10(1.2%); esophagus: 10(1.2%); prostate: 10(1.2%); brain: 9(1.1%); gallbladder: 9(1.1%); testis: 2(0.2%).
dHormone therapy, radiotherapy, or chemotherapy within 3 weeks before screening.
PHQ-9 (Patient Health Questionnaire-9); ECOG-PS (Eastern Cooperative Oncology Group Performance Score).

174 J.-Y. Lee et al.

Copyright © 2015 John Wiley & Sons, Ltd. Psycho-Oncology 25: 170–178 (2016)
DOI: 10.1002/pon



Table 2. Univariate analyses examining correlates of oncologist-issued referral for the psycho oncology service

Patients’ willingnessa

All participants (n = 838) Willing (n = 256) Non-willing (n = 582)

Variables Referred (%) ORb(95%-CI) Referred (%) ORb(95%-CI) Referred (%) ORb(95%-CI)

Age
–45 (REF) 36(14.6) 1.00 22(28.2) 1.00 14(8.3) 1.00
46–55 34(12.7) 0.86(0.52–1.42) 24(28.6) 1.02(0.51–2.02) 10(5.5) 0.64(0.28–1.48)
56– 52(16.8) 1.19(0.75–1.88) 28(31.8) 1.19(0.61–2.31) 24(10.9) 1.35(0.68–2.69)

Sex
Female (REF) 81(14.5) 1.00 45(25.9) 1.00 36(9.4) 1.00
Male 43(15.4) 1.07(0.72–1.60) 29(35.4) 1.57(0.89–2.76) 14(7.1) 0.74(0.39–1.40)

Employment status
Employed (REF) 37(10.9) 1.00 24(22.9) 1.00 13(5.5) 1.00
Unemployedc 83(17.7) 1.76(1.16–2.66)** 46(32.6) 1.63(0.92–2.91) 37(11.2) 2.16(1.12–4.17)*

Years in education
–9 (REF) 25(17.5) 1.00 14(29.8) 1.00 11(11.5) 1.00
10–12 51(15.3) 0.85(0.50–1.44) 28(26.9) 0.87(0.41–1.86) 23(10.0) 0.86(0.40–1.84)
13– 45(13.4) 0.73(0.43–1.24) 29(29.6) 0.99(0.46–2.12) 16(6.7) 0.55(0.25–1.24)

Marital status
Married (REF) 106(15.3) 1.00 60(30.2) 1.00 46(9.3) 1.00
Single/separated 15(12.3) 0.78(0.44–1.39) 11(21.2) 0.62(0.30–1.29) 4(5.7) 0.59(0.21–1.70)

Religion
Atheist (REF) 50(15.5) 1.00 29(28.4) 1.00 21(9.5) 1.00
Buddhist 25(16.1) 1.05(0.62–1.77) 13(26.0) 0.88(0.41–1.90) 12(11.4) 1.23(0.58–2.60)
Christian 29(12.7) 0.79(0.48–1.30) 19(26.8) 0.92(0.47–1.81) 10(6.3) 0.64(0.29–1.41)
Catholic 16(15.4) 0.99(0.54–1.83) 10(40.0) 1.68(0.68–4.16) 6(7.6) 0.78(0.30–2.02)

Depression symptom severity
Minimal/mild 21(16.7) 2.62(1.33–5.18)** 2(100) NA 19(15.3) 3.23(1.51–6.90)**
Moderate (REF) 17(7.1) 1.00 5(35.7) 1.00 12(5.3) 1.00
Moderately severe 35(13.7) 2.08(1.13–3.82)* 18(35.3) 0.98(0.29–3.38) 17(8.3) 1.61(0.75–3.46)
Severe 51(23.6) 4.06(2.26–7.28)** 49(25.9) 0.63(0.20–1.97) 2(7.4) 1.43(0.30–6.74)

Cancer type
Breast (REF) 29(12.9) 1.00 19(25.7) 1.00 10(6.7) 1.00
Stomach 14(14.9) 1.18(0.59–2.34) 5(20.8) 0.76(0.25–2.32) 9(12.9) 2.07(0.80–5.34)
Colorectal 17(15.2) 1.20(0.63–2.30) 9(25.7) 1.00(0.40–2.52) 8(10.4) 1.62(0.61–4.30)
Lung 18(21.4) 1.83(0.96–3.52) 12(41.4) 2.04(0.83–5.05) 6(10.9) 1.71(0.59–4.96)
Others 46(14.2) 1.11(0.68–1.83) 29(30.9) 1.29(0.65–2.55) 17(7.4) 1.12(0.50–2.51)

ECOG-PS
0 (REF) 35(9.7) 1.00 25(20.8) 1.00 10(4.1) 1.00
1 69(17.7) 2.02(1.30–3.11)** 45(38.5) 2.38(1.33–4.23)** 24(8.8) 2.25(1.05–4.80)*
2 20(23.0) 2.79(1.52–5.13)** 4(21.1) 1.01(0.31–3.32) 16(23.5) 7.14(3.07–16.63)**

Recurred/distant metastasis
No (REF) 64(13.3) 1.00 43(26.9) 1.00 21(6.6) 1.00
Yes 60(16.8) 1.31(0.89–1.92) 31(32.3) 1.30(0.75–2.26) 29(11.1) 1.77(0.99–3.19)

Cancer treatment statusd

Inactive (REF) 39(10.2) 1.00 26(22.4) 1.00 13(4.9) 1.00
Active 85(18.6) 2.02(1.34–3.03)** 48(34.3) 1.81(1.03–3.16)* 37(11.7) 2.58(1.34–4.97)**

Cancer surgery history
No (REF) 53(16.5) 1.00 31(30.4) 1.00 22(10.0) 1.00
Yes 71(13.8) 0.81(0.55–1.19) 43(27.9) 0.89(0.51–1.54) 28(7.7) 0.75(0.42–1.36)

Patients’ willingnessa

Non-willing (REF) 50(8.6) 1.00 — — — —

Willing 74(28.9) 4.33(2.91–6.43)**

CI (confidence interval); ECOG-PS (Eastern Cooperative Oncology Group Performance Score); NA (not-applicable); OR (odds ratio).
*p< 0.05.
**p< 0.01.
aPatients responded immediately after reviewing their results.
bUnivariate logistic regression.
cHousewives included.
dHormone therapy, radiotherapy, or chemotherapy within 3 weeks before screening.
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following factors that negatively affected the translation of
the triage guidelines into actual referrals: the participants’
employment statuses, performances, cancer treatment
statuses (active/inactive), and willingness to be referred.
These findings parallel previous findings that greater care
needs are correlated with unemployment, poor perfor-
mance, and extensive cancer treatment [31,32]. Participant
non-willingness was found to be the strongest inhibitor of
being referred to the POS. However, we could not deter-
mine to the extent to which the oncologist- and patient-
factors contributed to these potential inhibitors.
Notably, the single and separated participants were not

referred more frequently than the married participants. This
finding contrasts that of a previous report that found that
single or separated patients seek POS more often [33].
The oncologists might not have explored the patients’ fam-
ily situations sufficiently in the clinics, which may have
reduced referral willingness among the single or separated
patients from being translated into actual referrals. All mul-
tivariate models revealed that more severe depression symp-
toms may not predict actual referrals. By assigning the
oncologists the role of a ‘middle man’, the eVSRS-D seems
to have failed to produce the referrals that were influenced
by the patients’ depression symptom severities.
Postponed decisions were commonly reported among

the non-referred cases. Even in the willing group, 71.1%
(182/256) of the participants did not receive a prompt

referral primarily (91.2%) because of postponing. Environ-
mental aspects (i.e. the oncologists’ workloads) of the on-
cology clinics might have resulted in such decisions [34].
The oncologists might have felt overburdened because they
were forced to select one clinical option within a limited
time to abide by the pre-recommended guidelines [15,18].
Moreover, the absence of regular monitoring may have con-
tributed to this finding. Disparities between research and
non-research conditions are widely known to influence,
for example, how accurately clinicians are able to recognize
depressive disorders during cancer care [6,30].
Additional improvements to the referral flow of the

eVSRS-D can be suggested based on our results. More in-
tensive staff training may be needed to develop the oncol-
ogists’ tendencies to persuade even non-willing patients
with provisional MDS to accept a referral [8,15]. The re-
moval of postponing option should be considered because
it may increase the number of actual referrals and the ad-
herence to the guidelines. However, regarding the oncolo-
gists’ workloads and the inevitable time-constraints of
oncology clinics, omitting the oncologists (‘middle men’)
from the referral pathway seems more realistic. This option
could not be applied in our study because of administrative
restrictions; the POS was accessible only with a referral
from oncologist. Thus, it is necessary to open a channel
for participant self-referrals to increase the number of re-
ferrals. This option is plausible because the participants’

Table 3. Multivariate analyses examining correlates of oncologist-issued referral for the psycho oncology service

Patients’ willingnessa

All participants Willing Non-willing

Variables ORb (95%-CI) p-trend ORb (95%-CI) p-trend ORb (95%-CI) p-trend

Employment status
Employed (REF) 1.00 — 1.00
Unemployedc 1.68(1.08–2.61)* 1.94(0.98–3.81)

Depression symptom severity 0.015* 0.160
Minimal/mild 2.58(1.26–5.28)* 2.37(1.07–5.23)*
Moderate (REF) 1.00 — 1.00
Moderately severe 1.32(0.67–2.57) 1.50(0.69–3.29)
Severe 0.76(0.35–1.65) 0.80(0.16–3.97)

ECOG-PS <0.001** 0.198 <0.001**
0 1.00 1.00 1.00
1 1.95(1.19–3.19)** 2.11(1.16–3.85)* 1.62(0.73–3.59)
2 2.89(1.46–5.75)** 0.90(0.27–2.99) 4.74(1.93–11.65)**

Cancer treatment statusd

Inactive (REF) 1.00 1.00 1.00
Active 1.72(1.09–2.71)* 1.50(0.83–2.70) 1.96(0.98–3.92)

Patients’ willingnessa

Non–willing (REF) 1.00 — —

Willing 7.71(4.12–14.42)**

OR (odds ratio); CI (confidence interval); ECOG-PS (Eastern Cooperative Oncology Group Performance Score).
*p< 0.05.
**p< 0.01.
aPatients responded immediately after reviewing their results.
bMultivariate logistic regression.
cHousewives included.
dHormone therapy, radiotherapy, or chemotherapy within 3 weeks before screening.
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depression severities were strongly correlated their will-
ingness to be referred. Nevertheless, negative conse-
quences may arise from self-referrals. Some patients
whose depression symptoms could be better managed by
oncologists (i.e. fatigue because of neutropenia) may visit
the psycho-oncology clinic and overburden the mental
health sector.
The generalizability of our results may be limited. This

study was confined to a single tertiary hospital, and the
participants might have had more treatment-refractory
cancers. Because of self-selection, the participants may
have been more eager to explore their psychological is-
sues. Considering the physical environment of screening
(i.e. the waiting areas of oncology clinics), the participants
may have been more likely to be ambulatory and suffi-
ciently vigilant to detect the kiosks. We could neither as-
sess the number of patients who were unaware of
eVSRS-D kiosks nor determine how many refused to
complete the PHQ-9. Nevertheless, a rough estimation
was available based on the uptake rate of cancer patients
into our less research-oriented screening system.
The study has several other limitations. First, we were

unable to assess problems other than depression symp-
toms, e.g., pain [7], medical comorbidities, and practical
issues [11]. Screening for such a broad array of problems
might have increased the rate of POS referrals. Moreover,

the quality of the doctor-patient communication, the on-
cologists’ attitudes toward the screening, and the side ef-
fects of screening could not be assessed. Furthermore,
we could not elucidate whether the eVSRS-D improved
the patients’ psychosocial outcomes.
Despite these limitations, we delineated the potential

users of the eVSRS-D and showed that this system may
efficiently produce a selected population with a high preva-
lence of significant depression symptoms. Controlled trials
are warranted (i.e. comparisons of control patients versus
oncologist- or self-referred patients) to determine whether
voluntary screening for depression is effective and accept-
able. Additionally, qualitative studies are needed to eluci-
date the reasons for the oncologists’ non-referrals.
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