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Abstract

Background: Physicians and nursesin cancer care easily fail to detect symptoms of psychological distress because of barriers
such as lack of time, training on screening methods, and knowledge about how to diagnose anxiety and depression. National
guidelinesin several countries recommend routine screening for emotional distress in patients with cancer, but in many clinics,
thisis not implemented. By inventing screening methods that are time-efficient, such as digitalized and automatized screenings
with short instruments, we can aleviate the burden on patients and staff.

Objective: Theaim of this study was to compare Web-based versions of the ultrashort electronic Visual Analogue Scale (eVAS)
anxiety and eVAS depression and the short Hospital Anxiety and Depression Scale (HADS) with Web-based versions of the
longer Montgomery Asberg Depression Rating Scale-Self-report (MADRS-S) and the State Trait Anxiety Inventory- State
(STAI-S) with regard to their ability to identify symptoms of anxiety and depression in patients with cancer.

Methods: Data were obtained from a consecutive sample of patients with newly diagnosed (<6 months) breast, prostate, or
colorectal cancer or with recurrence of colorectal cancer (N=558). The patients were recruited at 4 hospitalsin Sweden between
April 2013 and September 2015, as part of an intervention study administered viatheinternet. All questionnaires were completed
on the Web at the baseline assessment in the intervention study.

Results: The ultrashort and short Web-based-delivered eVAS anxiety, eVAS depression and HADS were found to have an
excellent ability to discriminate between persons with and without clinical levels of symptoms of anxiety and depression compared
with recommended cutoffs of the longer instruments MADRS-S and STAI-S (area under the curve: 0.88-0.94). Cutoffs of >6 on
HADS anxiety and >7 hundredths (hs) on eVA S anxiety identified patients with anxiety symptomswith high accuracy. For HADS
depression, at a cutoff of >5 and eVAS depression at a cutoff of >7 hs, the accuracy was very high likewise.

Conclusions: The use of the short and ultrashort tools, eVAS and HADS, may be a suitable initial method of Web-based
screening in busy clinical settings. However, there are still a proportion of patients who lack access to the internet or the ability
to useit. Thereisaneed to find solutions for this group to find all the patients with psychological distress.

(J Med Internet Res 2019;21(4):€11387) doi: 10.2196/11387
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Introduction

Symptoms of anxiety and depression are common in people
diagnosed with cancer depending on the specific diagnosis,
stage of the disease, sex, age, and the employed screening
instrument [1,2]. According to a large Canadian study
(n=10,153), amost 1 of 5 patients experienced clinical anxiety
symptoms and clinical depression symptoms were present in
about 12.87% (1204/9357) of the patients [1]. We found that
35.6% (176/495) of patients recently referred to the oncology
department (<1 month) because of cancer disease experienced
anxiety or depression symptoms and that more than 1 of 5
experienced such symptoms 6 months later [3]. Anxiety and
depression in patients with cancer are associated with poor
health-related quality of life, disease-related morbidity, poor
treatment adherence, and prognosis [3-8].

Physicians and nurses in cancer care easily fail to detect
symptoms of psychological distress because of lack of timeand
knowledge about how to diagnose anxiety and depression [9].
Consequently, many patients have an unmet need for
psychosocial support [10]. Therefore, national guidelines in
several countries recommend routine screening for emotional
distress in patients with cancer [8,11-13]. On the contrary,
routine clinical screening is still controversial and partly
guestioned because studies have yielded ambiguous results
[14-16]. Our previousresearch project concluded that systematic
screening for anxiety and depression is feasible in a clinical
oncological setting and increasesreferral for clinical assessment,
psychosocial support, and treatment [3]. However, the
implementation of screening in routine care, without additional
research funding, places significant challenges on an aready
strained cancer care. Lack of resources and absence of screening
strategies, aswell asreceipt of appropriate aftercare, have been
defined asbarriersfor a successful implementation of screening
[2,9].

Screening for anxiety and depression using validated
guestionnaires is a standard procedure in research. Commonly
used questionnaires vary considerably with regard to the number
of items[16]. Health professionals prefer shorter questionnaires
asthey arelesstime-consuming than longer ones[9]. Ultrashort
guestionnaires (1 to 4 items) may be as successful as short
guestionnaires (5 to 20 items), hence efficient and acceptable,
and are therefore suggested to be suitable for initial assessment
in clinical settings [17]. Long questionnaires generally have a
higher specificity, but asthe clinical acceptanceis|ow because
of the higher demand on patients and staff, they are not always
useful in routine cancer care [18]. Findings from research
projects evaluating Web-based screening followed by
psychosocial support, when distress is identified, indicate that
this may be an efficient way to reduce suffering [19-21]. Thus,
Web-based screening of anxiety and depression with automatic
calculations of scores can be areslistic alternative to paper-based
screening in abusy cancer clinic and may be oneway to increase
availability and referral for support and treatment when needed.
Animportant first step isto evaluate the accuracy of Web-based
versions of clinically relevant questionnaires for screening of
anxiety and depression symptoms.
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Digital versions of self-report symptom scales have shown high
interformat reliability compared with pen and paper versions
[22]. However, the researchers concluded that these findings
could not be generalized to al questionnaires and settings and
that future studies regarding the evaluation of Web-based
versionsof traditional paper-based questionnaires should include
large sample sizes. In addition, further evaluations are needed
because of the novelty of the procedure of Web-based screening.

In this study, we aimed to evaluate the accuracy of the
Web-based versions of the ultrashort el ectronic Visual Analogue
Scale (eVAS) and the short Hospital Anxiety and Depression
Scale (HADS) [23,24] using the Web-based versions of the
longer Montgomery-Asberg Depression Rating
Scale-Self-assessment (MADRS-S) [25] and the State-Trait
Anxiety Inventory-State (STAI-S) [26] as references.

Methods

Participants and Procedures

A consecutive sample of patients with newly diaghosed (<6
months) breast, prostate, or colorectal cancer or with recurrence
of colorectal cancer were recruited at 4 hospitals in Sweden
between April 2013 and September 2015, as part of an
intervention study administered via the internet [27]. The
exclusion criteriawereinability to read and understand Swedish,
cognitive disability (eg, dementiaor psychosis), aconstant need
for hospital care (Karnofsky score <40) or short expected
survival (<3 months). The participants were approached and
informed by a research assistant at a regular visit to the clinic
and gave their written informed consent. This study was
approved by the Regional Ethical Review Board in Uppsala
(Dnr. 2012/003).

Data Collection

Quality Register
Background data regarding the disease and treatment were

obtained from the diagnosis-specific quality registers of the
Uppsala-Orebro region in Central Sweden.

Questionnaires

All questionnaires were completed on the Web at the baseline
assessment in the intervention study [27], in a place of the
participant’s choice. Demographic information (age, sex, marita
status, and education) was obtained via project-specific
guestions.

eVAS measures anxiety and depression on 2 scales ranging
from 1 to 100 hundredths (hs), that is, independent of the screen
size. The paper-based VAS is evaluated to perform well when
correlated to standardized measures of anxiety and depression
[23]. We chose separate scales for anxiety and depression
instead of asingledistress scale (eg, the Distress Thermometer)
[28] for a more accurate comparison with MADRS-S and
STAI-S. The patientswere asked to grade their level sof anxiety
and depression by making a mark somewhere between 0 (no
anxiety or depression) and 100 (extreme anxiety or depression)
on each scale. Web-based screening with the similar ultrashort
Distress Thermometer has been successfully used in a large
sample of cancer patients [29].
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The HADS consists of 7 questions measuring depression and
7 measuring anxiety [24] and is the most validated and widely
used questionnaire in screening for anxiety and depression in
patients with cancer [30]. The patients were asked to rate their
emotional status during the past week on ascale of 0to 3. The
total score of each scale is 21 points. A higher score implies
more symptoms, 8 to 10 points indicate doubtful cases and 11
to 21 points indicate clinically significant cases of anxiety or
depression, according to Zigmond and Snaith [24]. However,
further evaluations of the HADS have revealed large variations
in recommended cutoff scores for depression and anxiety in
various groups of patients with cancer, both higher and lower
scores have been suggested as cutoffs for clinically significant
symptoms [31-33]. Thus, the optima cutoff scores for
identification of patients with a need for support are still not
decided. Screening with computerized versions of the HADS
in patients with cancer has been deemed feasible [34]. In
addition, acomparison between aWeb-based-delivered version
and a paper version of HADS has yielded comparabl e findings
with regard to frequencies and intensity of symptoms [35].

The STAI-S was used as a reference to eVAS and HADS
anxiety. STAI-S is a self-administered questionnaire that
measures participants’ state of anxiety [26]. It has been used in
patients with various cancer diagnoses and administered on the
Web [36]. STAI-S comprises 20 items where the respondents
are asked to rate their current feelings on a 4-point scale, from
not at all (1) to very much (4). The scores are summed, ranging
from 20 to 80 [26]. A cutoff level of >39 was used to indicate
clinically significant symptoms of anxiety in this study based
on previous research in similar populations [37,38].

The MADRS-S, the self-rating version of the MADRS [25],
was used as a reference to eVAS and HADS depression. The
MADRS:-S has acceptabl e psychometric propertieswith regard
toreliability, validity, and sensitivity to change[39]. In addition,
it can be transferred to the Web without affecting the
psychometric properties in a clinically significant way [40].
The MADRS-Shas9items[41], and the respondents are asked
to rate their emotional status during the previous 3 days. All
itemsrangefrom 0to 6, and thetotal scoreis54. A higher value
indicates more depressive symptoms. The cutoff score for
depression varies greatly in studies, but the thresholds
recommended by Svanborg and Ekselius (0-12=minimal,
13-19=mild, 20-34=moderate, and >34=severe) [41] have been
used in previous Swedish studies where the instrument was
administered both on the Web and in paper and pen versions
[42-44]. A cutoff of >12 has been applied in this study to
indicate clinically significant symptoms of depression [41].
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Data Analysis

The statistical analyses were performed using IBM Statistical
Package for the Social Sciences (version 20.0) [45]. Receiver
operating curve (ROC) analyses were used to assess the
sensitivity and specificity of eVAS and HADS using STAI-S
and MADRS:S as references. The ROCs depict the tradeoff
between specificity and sensitivity for every possible cutoff
scoreonthe HADS and eVA Sindexes. The areaunder the curve
(AUC) can be interpreted as the probability that a randomly
selected patient with anxiety or depression according to the
STAI-S or MADRS-S, respectively, will score higher on the
respective HADS and eVAS scales than a randomly selected
patient without anxiety or depression according to the STAI-S
or MADRS-S, respectively [46]. By calculating the AUC, it
was possibleto estimate the overall discriminative performance
of the HADS and the eVAS with regard to the identification of
patientswith clinically significant levels of anxiety or depression
symptoms. An AUC of 0.50 indicates a level of accuracy no
better than chance and 0.70 to 0.80 represents acceptable
discrimination. An AUC of 0.80 represents excellent
discrimination, and an AUC of 1.0 indicates atest with perfect
accuracy.

The specificity, sensitivity, positive predictive value (PPV), and
negative predictive value (NPV) were calculated to establish
relevant cutoff scores for each of the ultrashort and short
instruments. Sensitivity, specificity, and NPV are the most
important indicators for establishing cutoffs as the aim of the
screening isto detect as many as possible and to make sure that
as few as possible are false negatives.

Results

Participants

A total of 1748 patients were assessed for eligibility, of whom
251 were excluded and 771 declined participation mainly
because of alack of internet access or lack of interest. A total
of 726 (48.5%, 726/1497) study-eligible patientswere enrolled
and 558 (76.9%, 558/726) of them compl eted the questionnaires
and constituted the final sample. A majority were under
treatment, for example, chemotherapy, radiotherapy, or
endocrine therapy. Mean agewas lower in thefinal study sample
than in the group not included. There was al so a preponderance
of patientswith prostate cancer and a significantly smaller group
of patients with colorectal cancer among the respondents
compared with not included patients (Table 1).
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Table 1. Demographic and clinical characteristics of the patients with cancer.

Characteristics Respondents (N=558) Not included? (N=939) P vaue
Sex, n (%)
Male 247 (44.3) 364 (38.8) 14
Female 311 (55.7) 575 (61.2) 14
Age (years), mean (range) 61 (29-86) 69 (24-99) <.001

Diagnosis, n (%)

Breast cancer 272 (48.7) 469 (49.9) .001
Colorectal cancer 96 (17.2) 240 (25.6) .001
Prostate cancer 190 (34.1) 230 (24.5) .001

Marital status, n (%)

Married or cohabiting 435 (78.0) _b —
Living alone 24 (4.3) — —
Living apart 86 (15.4) — —
Missing® 13(23) — —
Education, n (%)
Elementary school 114 (20.4) — —
High school 173(31.0) — —
University-level 262 (47.0) — —
Missing 9(1.6) — —

Breast cancer, n (%)

Insitu 5(1.8) — _
TO No obvious primary tumor 14 (5.1) — —
T1-T4 246 (90.5) — —
>1 lymph node involved 39(14.3) — —
Distant metastases 4(15) — —
Surgery 258 (94.9) — —
Radiation therapy 231 (84.9) — —
Chemotherapy 121 (44.5) — —
Endocrine therapy 191 (70.2) — —
Missing® 7(26) — —

Prostate cancer, n (%)

Unassessable tumor (TX) 2(11) — —
T1-T4 183 (96.3) — _
=1 lymph node involved 15(7.9) — —
Distant metastases 15(7.9) — —
Surgery 34(17.9) — _
Radiation therapy 86 (45.3) — —
Chemotherapy 2(1)1) — —
Expectancy or surveillance 26 (13.7) — —
Endocrine therapy 30 (15.8) — —
Missing® 5(2.6) — —

Colorectal cancer, n (%)
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Characteristics Respondents (N=558)

Not included® (N=939) Pvalue

Primary tumor not found (TO) 6 (6.3)

T1-T4 70 (72.9)
=1 lymph node involved 34 (35.4)
Distant metastases 5(.2)

Surgery 77 (80.2)
Radiation therapy 22 (22.9)
Chemotherapy 34 (35.4)
Targeted drugs 39 (40.6)
Missing® 20 (20.8)

@Not included: internal dropouts (n=168) and declined participation (n=771).

bData not available.
“Missing tumor stage.

Cases of Anxiety and Depression

The STAI-S (>39) identified 165 (30.0%, 165/550) cases and
385 noncases of anxiety, and MADRS-S (>12) identified 107
(19.4%, 107/551) cases and 444 noncases of depression. HADS
anxiety identified 126 (22.6%, 126/558) participants with at
least mild levels of anxiety and HADS depression identified 79
(14.2%, 79/558) participants with at least mild symptoms of
depression, both scales using a cutoff score of >7. The vast
majority of the scores on eVAS anxiety and depression were
within the range of 1 to 20 hs (81.3%, 451/555 and 82.8%,
457/552, respectively; Table 2).

Anxiety—Accur acy of Hospital Anxiety and Depression
Scaleand Electronic Visual Analogue Scale Compared
With State Trait Anxiety I nventory

Using STAI-Sasthereferenceinstrument and >39 as the cutoff
for clinical symptoms of anxiety, the AUC for HADS anxiety
was 0.93 (95% CI 0.91-0.95). Both 5 and 6 were cutoffs with
good sensitivity and specificity. A score >5 identified 95% of
the patients with symptoms and ruled out 71% of those without
and >6 identified 88% of the patients with symptoms and ruled
out 81% of those without. The corresponding AUC for the eVAS
anxiety was 0.90 (95% CI 0.87-0.93), and a cutoff score of >7
hsidentified 86% of the patients with symptoms of anxiety and
ruled out 83% of the patients without. The NPV values, that is,
the proportion of all the undetected cases that did not have

https://www.jmir.org/2019/4/€11387/

symptoms according to the reference, were generally high for
the mentioned cutoffs (=90%), whereasthe PPV values, that is,
the proportion of all the detected cases that actually had
symptoms according to the reference, were somewhat lower
(=67%). These most important values correspond to an excel lent
overal accuracy (Table 3).

Depression—Accur acy of Hospital Anxiety and
Depression Scaleand Electronic Visual Analogue Scale
Compared With Montgomery Asberg Depression
Rating Scale-Self-Report

Using MADRS-S as the reference instrument and >12 as the
cutoff for clinical symptoms of depression, the AUC for HADS
depression was 0.94 (95% CI 0.92-0.96). Both 5 and 6 were
cutoffs with good sensitivity and specificity. A score >5
identified 91% of the patients with symptoms and ruled out
83% of those without, and a score >6 identified 87% of those
with symptoms and ruled out 89% of those without. The
corresponding AUC for the eVAS depression was 0.88 (95%
Cl 0.84-0.93). A cutoff score of >7 hs is a cutoff with good
sensitivity and specificity. It identified 85% of the patientswith
depressive symptoms and ruled out 83% of those without. The
NPVs were generally high for the mentioned cutoffs (=94%)
whereas the PPV's were lower (=56%), indicating a relatively
large portion of false positives among the detected. With the
exception of PPV, these values also correspond to an excellent
overal accuracy (Table 3).
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Table 2. Cases and noncases of anxiety and depression symptoms in patients with newly diagnosed breast, colorectal, or prostate cancer.

Measures Statistics Cronbach apha
n (%) Mean (SD) Range
State Trait Anxiety I nventory-State (n=550) _a 34.8 (11.1) 20-73 .95
Non-cases (<40) 385 (70.0) — — —
Cases (>39) 165 (30.0) — — —
HADSP A (n=558) - 5(87) 0-18 88
0-7 432 (77.4) — — —
8-10 73(13.1) — — —
11-21 53 (9.5) — — —
eVASC A (n=555) — 12.2 (18.8) — —
0-20 451 (81.3) — — —
21-40 48 (8.6) — — —
41-60 29 (5.2) — — —
61-80 24 (4.3) — — —
81-100 3(0.6) — — —
M ontgomery Asberg Depression Rating Scale-Self-report — 7(7) 0-37 .88
(n=551)
Non-cases (<13) 444 (80.6) — — —
Cases (>12) 107 (19.4) — — —
HADSD (n=558) — 3.7(34) 0-18 85
0-7 479 (85.9) — — —
8-10 52 (9.3) — — —
11-21 27 (4.8) — — —
eVAS D (n=552) — 10.2 (17.3) 0-100 —
0-20 457 (82.8) — — —
21-40 52 (9.4) — — —
41-60 26 (4.7) — — —
61-80 14 (2.5) — — —
81-100 3(0.6) — — —
8ot Applicable.

bHADS: Hospital Anxiety and Depression Scale.
CeVAS: electronic Visual Analogue Scale.

https://www.jmir.org/2019/4/e11387/ JMed Internet Res 2019 | vol. 21 | iss. 4| 11387 | p. 6
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Mattsson €t d

Table 3. Resultsfor different cutoff scores for anxiety- and depression-screening indices, with STAI-S?>39 as areference for anxiety and MADRS-S°

>12 as areference for depression.

Measures Cutoff score (>) Sensitivity (%) Specificity (%) Positive predictive value Negative predictive value
(%) (%)
HADS® anxiety (0-21)
4 97 60 59 97
5 95 71 67 94
6 88 81 75 90
7 7 89 87 86
eVASY anxiety (0-100 hs®)
4 91 71 61 94
5 89 76 63 93
6 87 78 68 93
7 86 83 70 93
8 85 85 72 92
9 82 86 73 91
10 79 87 75 90
HADS depression (0-21)
4 97 72 56 97
5 91 83 66 97
6 87 89 76 94
7 73 94 81 91
eVAS depression (0-100 hs)
4 90 71 48 96
5 88 7 51 96
6 85 80 54 96
7 85 83 56 95
8 83 84 58 95
9 82 85 59 95
10 80 86 60 94

8STAI-S: State Trait Anxiety Inventory-State.

PMADRS'S: Montgomery Asberg Depression Rating Scale-Self-report.
“HADS: Hospital Anxiety and Depression scale.

deVAS: electronic Visua Anal ogue Scale.

®hs: hundredths.

Discussion

Principal Findings

Web-based versions of eVAS and HADS were excellent with
regard to the ability to discriminate between persons with and
without clinical levels of anxiety or depression symptoms
compared with Web-based versions of MARS-S and STAI-SS.
Cutoffsof 5 or 6 onthe HADS scalesand 7 to 8 hson the eVAS
scales identified patients with anxiety or depression symptoms
with high accuracy. Thus, Web-based screening with ultrashort
and/or short questionnaires, instead of with longer more

https://www.jmir.org/2019/4/€11387/
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burdensome questionnaires, may be sufficient to identify patients
with aneed for psychosocia support.

Prevalence of Depression and Anxiety

The prevalence of depression and anxiety in this sample is
corroborated by studies in similar populations [1,2,47]. This
indicates that Web-based screening of anxiety and depression
performs equally compared with screening with paper-based
questionnaires and may thereby be an adequate screening
method in a clinical setting. However, treatment-related
consequences may influence the prevalence. A recent review
showed that the prevalence of depression among women with
breast cancer who had received chemotherapy was higher than
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among the patients who did not. The risk for depression was
higher during thefirst year after diagnosis, and those receiving
adjuvant chemotherapy had higher levels of depression than
those who did not. In addition, adverse symptoms of the
treatment were associ ated with decreased health-related quality
of life and increased levels of depression [48]. In this study, a
majority were under treatment and newly diagnosed, which may
have increased anxiety and depression symptoms even though
the levels are relatively low.

Determination of Optimal Cutoff Scores of Anxiety
and Depression Indices

A questionnaire’s ability to detect as many patients with
symptoms as possible and to miss asfew as possibleis of major
importancein afirst-step screening process. Thisability usually
comes with the tradeoff of ahigher proportion of false positives
that must be further evaluated in a more in-depth assessment,
which inturn adds extra coststo an already strained health care
sector [49]. Thus, there is a delicate balance between an
excessively high and excessively low cutoff scorefromaclinical
point of view.

Anxiety

For HADS anxiety, a cutoff of >5 may be suggested as it has
the highest ability to correctly identify a patient with clinical
symptoms of anxiety, weighing in both sensitivity and
specificity. Previous Swedish studies in similar settings found
that a cutoff of >4 on HADS anxiety was the best to detect the
patients who deteriorated in their psychological health and
quality of life during the disease trajectory [32,50]. However,
as declared in the method section, there is still no consensus
regarding the optimal cutoff for any of the HADS subscalesfor
the paper-based format, indicating that future eval uations of the
Web-based verson of HADS will also yield various
recommendations regarding cutoff scores. A cutoff score of >7
hs on eVAS anxiety may be recommended as this score has a
high sensitivity, according to our results. In a previous
comparison study of theeVAS anxiety and STAI-S, it wasfound
that the 1-item eVAS could be readily completed and that it
adequately measured anxiety [51]. Yet, further evaluations of
the eVAS are needed before firm conclusions regarding an
optimal cutoff can be drawn.

Depression

Asaninitia step in ascreening procedure, a cutoff score of >5
on HADS depression may be preferable asit has a high ability
to identify a patient with clinical symptoms of depression as
well asto avoid failure detecting individual swithout symptoms
of depression. The HADS is the most thoroughly evaluated
measurement of depression in oncology settings but there are
difficulties comparing findings with earlier studies as many
cutoffs have been used. Even lower cutoffs have been
recommended for patients with cancer [31,52], and consensus
about the optimal cutoff is till not reached. Regarding the
eVAS, a cutoff score of >7 hs may be most suitable asit has a
high ability to identify a patient with depression symptoms and
rule out the ones without, but again, this need to be further
evaluated.
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Strength and Limitations

Thisstudy has somelimitations. First, the sample wasrestricted
to newly diagnosed patients with breast, prostate, or colorectal
cancer or acolorectal cancer relapse. Thus, the results may not
represent patients with other cancer diagnoses or long-term
survivors. On the contrary, we have studied a group of both
curable and noncurabl e patients, which increases the probability
that the results could be generalized to a bigger group than the
oneinthisstudy. Another limitation isthat the dataare collected
within a longitudinal intervention study that is much more
demanding than a study where the participants are asked to
answer gquestionnaires at a single observation point. This may
have affected the sampl e and the number of nonparticipantsand
withdrawal s (n=939). Our results need to be confirmed by future
studies designed to compare Web-based instruments. In addition,
we did not include patients who were not internet users and
participants who declined Web-based studies, commonly
representing an important group of older, sicker, and
less-educated patients [53].

There may be a problem with face validity with regard to the
Web-based version of the eVAS in this study as the mean score
was low compared with the paper and pen versions [23].
However, mean ratings for eVAS have been shown to be equal
when comparing the value received from eVAS with the one
gathered via other formats in Web-based studies [54]. Another
explanation of thelow scores on the eVAS could be thewording
of the questions. In this study, we used the expressions anxiety
and depression, which may have been interpreted asarelatively
severe condition compared with worry and low mood, which
are more commonly used in Swedish. This choice of wording
may have led to a higher number of true positives but also to
more undetected patients with symptoms. This needs to be
further elaborated upon to enable any certain conclusions.

We used the MADRS:-S and STAI-S as reference instruments
for depression and anxiety, whichisnot beyond criticism, given
that the MADRS-S and STAI-S are not the most validated
instruments in cancer settings. However, they have both shown
good psychometric properties in various studies in different
settings, including cancer and Web-based settings [40,55,56].
The ability to detect patients at suicidal risk is documented in
the Web-based version of MADRS-S [40], which is of major
importance in Web-based screening. The choice of self-report
measures to establish the expected prevalence of anxiety and
depression aswell asrelevant cutoffs should beinterpreted with
caution, whereas in-depth clinical interviews would have been
more reliable.

Theinterna consistency wasgoodinal 4 instrumentsindicated
by high Cronbach alphavalues. The sample size was good given
that 558 patients responded to the questionnaires.

Clinical Implications

This study indicates that the ultrashort and short eVAS and
HADS may be used in a Web-based screening procedure in
cancer care. Thus, ashort screening instrument for anxiety and
depression may be suggested in the initial step of a screening
process, as they are less demanding and time-consuming.
However, only 37.3% (558/1497) of eligible patients completed
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the Web-based questionnaires in this study. One of the main
reasonsfor thiswasalack of internet access. Thismakesit clear
that Web-based screening strategies must include easy access
to touch screens or tablets and support for the use of such
devices. Both the eVAS and HADS perform well with regard
to the ability to identify amajority of patients with anxiety and
depression symptoms. The problem with fal se positives can be
solved by further Web-based assessments of the patients
reporting symptoms to allocate the support adequately. Some
studies recommend the HADS as a follow-up instrument to
detect cases after initial screeningswith an ultrashort instrument
[57], whereas othersdemonstrate that the HADSismore suitable
asaninstrument for initial screenings of depression and anxiety
and that it cannot be recommended as a diagnostic (case-finding)
instrument [17,58]. Patients reporting symptoms in the initial
screening process may be further assessed with instruments
with a higher specificity and must aways be followed by a
clinical assessment for diagnostics and treatment decisions.

Suggestions for Future Research

The existing Web-based instruments are often paper
guestionnaires that have been adapted for Web-based use. The
correlation between paper and Web-based versions of the same

Mattsson €t d

instruments correlate strongly, but differences such as mean
scores and psychometrics do appear [22]. Further research on
the Web-based versionsis crucial to evaluate the reliability and
validity of the existing instruments. Development of a new
Web-based screening instrument may be optimal and should
be considered in future research. This study has contributed to
the field by demonstrating that the eVAS and HADS are
comparable with longer questionnaires with regard to
identification of patientswith anxiety and depression symptoms
and may be used as an initial Web-based screening instrument
among patients with cancer. However, screening in itself is not
sufficient. It has to take place in an infrastructure comprising
adequate support and follow-up, and studies regarding the
prerequisite for successful implementation in a clinical setting
are needed.

Conclusions

The use of the short and ultrashort tools eVAS and HADS isa
suitableinitial method of Web-based screening in busy clinical
settings. However, there are still alarge proportion of patients
who lack access to the internet or the ability to useit. Thereis
aneed for special solutionsfor thisgroup to find al the patients
with psychological distress.
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