








patients including great financial costs, and disruption of interpersetationships and
employment, as well as diminished overall mental and physiedthh&or these reasons, it is
important to consider programs that can assess risk of depra@ssiananner that is easier,

less costly, and more confidential than the face-to-face interview.

Computer-administered depression assessment programs, such asmihgec
administered version of the Hamilton Depression Rating Scales fid]computerized
version of the Center for Epidemiological Studies Depressed Mood 8c&I5-D) [15], the
computer-adaptive test for depression (D-CAT) [16], and the electiversion of Mini-
International Neuropsychiatric Interview (M.I.N.1.) [17] have h&eveloped in recent years.
They give standardized information about a patient’s psychopathd8gyand could reduce
both the time and the tremendous financial cost of processing andiagaliagnostic data
[19]. Previous researches have indicated that patients prefeeredriputer-mediated to the
clinician interviews for assessment in sensitive areas sushiéde, substance abuse, sexual
behavior, and HIV-related symptoms. Patients felt less embadraswre relaxed, and were
generally more honest when using computer assessments [20-2pjteDine wealth of
encouraging research, few computer aids are being used in regemaal health care in
nonresearch settings. One of the reasons for this may becdhgiuter-administered

programs still require that people come to a clinical setting to take the test

The Internet provides advantages that may greatly improve titg afi computer-
administered diagnostic programs. Firstly, Web-based programasaronymous method
of accessing information about socially “unacceptable” illeg449]. Furthermore Internet
programs can reach a large number of individuals across a broadpieogmea at a low

cost, and may also identify many persons who have never recawatnént [24].



research criteria, that is, an episode with depressed mood ors#etreterest, fulfilling at
least two (but fewer than five) A criteria for a major depes disorder [26,27]. SSD was
used to evaluate subthreshold depression, which was defined as haviny twore
symptoms of depression criteria excluding the A criteria [27-28f presence of each
symptom was determined using one to three questions, which were apaptadly from
the M.I.N.I. [17], and Taiwanese Depression Questionnaire (TDQ) £lhe revisions were
made to improve understanding and readability on the Internet browsger,mere
explanations or examples were included and different font colorgles stere incorporated
to highlight important messages. Because the program was designedanthibg, different

users may get different numbers of questions (9 to 24) during a completeresgess

The interactive ISP-D system was hosted on a Microsoft Windows 260@r of
PsychPark [31] in Taiwan and developed with Active Server Page 8.0 8NIL 3.0. The
database system was constructed with a Microsoft SQLrs200€. Visual Basic (VB) script
was used for interactive program and real-time data anatys@nfirm that all questions had
been completed. The Web site and Simple Mail Transfer Protocol P$Mervice were
hosted on Internet Information Services (11S) 5.0. The transmissiaocount/password was
protected by Secure Sockets Layer on the server. PsychPark, tme lafgest and most
popular mental health websites among the Chinese population, \abiséstd in 1995 as a

virtual organization. PsychPark is free and membership is open to the general populati

Participants

Participants were volunteers recruited via the Internet. Theyndf the study
advertisement on PsychPark, which was listed on the Web resources of majonplositds,

such as Yahoo and MSN. During the recruitment period, weekly @éctpapers were sent






One hundred and eighty-four of the respondents completed the retpshéesate:
31.8%). Their diagnostic distributions of MDD, MinD, SSD, and ND were 391% 72),
8.7% (n = 16), 22.3% (n = 41), and 29.9% (n = 55), respectively. Sociodemogdaydnic
between the retest responders and non-responders did not differ. Fretetgtsteliability
results calculated by weightadwere shown in Table 2 for each of the following time
intervals: within 2 weeks, between 2 and 4 weeks, and greater thaek4.\irhe overall test-
retest reliability was excellent (weighted= 0.801) within 2 weeks. The valuesfor each
diagnosis within 2 weeks, between 2 and 4 weeks, and greater tharkgl weye: MDD
(0.830, 0.449, and 0.499), MinD (0.029, 0.197, and 0.316), and SSD (0.812, 0.329, and
0.466). The test-retest reliabilities for each depressive symatershown in Table 3he
test-retest reliability for each depressive symptom wastdaexcellent within a 2-week
interval « is considered to reflect the agreement beyond changevalue of at least 0.75 is
regarded as indicative of excellent levels of agreement, 0.60-0gJdods 0.40-0.59 as fair,
and under 0.40 as poor agreement [34]. The mean test-retest intasvall\8 + 16.7 days.
There were no statistically significant differences foe,agex, marital status, years of
education, employment, test-retest time interval, or testing between participants with

test-retest agreement and those without agreement.

Validity study

Fifty-five participants completed the validity study (1076 ISReBts during the study
period). Their demographic characteristics and a comparisevedetvalidity sample and
non-validity sample are presented in Table 1. The participarttseiwvalidity sample were
significantly older than those in the non-validity sample and weoeenlikely to be
employed. The interval between the last ISP-D test and thehipsyc interview was 5.7 +

3.9 days. The mean Internet interview time was 10.891 min, and the mean face-to-face
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psychiatric interview time was 22.410.7 min. The length of the psychiatric interview was

significantly greater than that of the Internet interview r@gzhit test, t = 6.97, df = 49, p <
0.001). Because psychiatrists diagnosed only one participant with MmDoaly one
participant with SSD, it was not possible to calculate the wgliftit MinD and SSD.
Therefore, these two participants were classified as non-MixDonly the validity of MDD
was calculated. A comparison of the ISP-D diagnoses and psystsiatiagnoses is shown
in Table 4. Using the psychiatrist's diagnosis as the critetiom ISP-D’s accuracy was
76.4%, sensitivity 81.8%, specificity 72.7%, PPV 66.7%, and NPV 85.7%. Trerne vo
statistically significant differences in the sociodemograptata between participants with

diagnostic agreement and those without agreement.

Discussion

In our analysis, the ISP-D was found to be a reliable and validdodhternet users.
The reliability and validity of data collected through the Interhave been questioned
because the data were based on information provided directly pwtibat’'s experience and
data gathering were administered remotely. In the study, thelbtest-retest reliability for
ISP-D was excellent within a 2-week interval. Regarding #sé-retest reliability for each
diagnosis within a 2-week interval, MDD and SSD were found to bellert Only the
reliability of MinD was low, which may be related to the refalty fewer number of cases of
MinD. It is possible that MinD was not a stable diagnosis orithmay have been a stage of
another depressive disorder. The high reliability of SSD impliedithaiagnosis is worthy
of further studies of validity and psychopathology. As the tesstrém¢erval increased to
greater than 2 weeks, the test-retest reliabilities of MDD SSD decreased. Because MinD

has similar symptomatic criteria to MDD and SSD, the goodb#ities of MDD and SSD

13






WB-DAT had sensitivity, specificity, PPV, and NPV of 79%, 89%, 75%ad 93%,
respectively, relative to SCID-I/P diagnosis for MDD [25]. Oesuit is similar to that of
Farvolden et al. and confirms that the Internet may be a validfaodhe assessment of
depression. Farvolden et al.’s study differed from the present stutlat the participants in
their study were recruited from several clinical researofepts and the test was performed
in a clinical environment. By contrast, our study participants weraitedrremotely, directly
from the Internet, and the ISP-D was used to evaluate deprebsorelers with differing
severities including MDD, MinD, and SSD. All the other validitydies for depression have
been conducted in writing (pen and paper tests). One such studyibgdt@a et al [37] used
the same assessment tool as that used in our study (the IM.ddNassess the criterion
validity of the CES-D in a sample of self-referred seniotgeyTfound that with the optimal
cut-off score of 25 for MDD, sensitivity was 85%, specificity §4&md PPN 63%. In
Bagby's review article [38], the mean sensitivity, speciicRPV, and NPV of the Hamilton
Depression Rating Scale from 7 studies were found to be 76%, 91%, Wd¥928&o,
respectively. In Nyklicek’s study [39] of the Edinburgh DepressiocaleéS¢EDS) with 951
randomly selected women of peri-menopausal age, test sensitivity, spedfirV, and NPV
were 58.8%, 95.0%, 49.1%, and 91.7%, respectively, with a cut-off score dhd2esults
of our study demonstrated that screening for depression via #gr@dhimay have similar
validity as screening tests conducted in writing, most of whigbe been reported to be

highly sensitive and specific [40].

Despite the satisfying results of the present examinatidmeofeliability and validity
of the ISP-D, the study has several limitations. The firsitdtion of our study is the
potential for a self-selected effect. The high prevalence of MDD, Min®S&8D in the study

may be due to a self-selected effect of the participants. i$hpeople who had depressive
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Tables

Table 1: Demographic data for the ISP-D test, retes

t, and validity samples

Variables

Test sample(n =579) Retest samplegn = 184y Validity sample (n = 55)t

Age (years)
Mean = SD
Range

Education (years)
Mean = SD
Range

Sex
Female
Male
Marital status
Married
Single
Employment status
Employed
Student
Unemployed

26.5+6.6
18-52

149+21
0-21

%

72.7
27.3

18
82

51.8
39.4
8.8

NS
26.2+6.6
18-49
NS
152+19
9-21

%
NS
7.7
22.3
NS
18.5
81.5
NS
48.4
44.6
7.1

P <0.001
20.7+7.5
18-51
NS
15.3+2.0
9-18

%
NS
76.4
23.6
NS
23.6
76.4
P=0.027
67.3
23.6
9.1

* Statistical comparisons were made between re¢sgionders and non-responders. All p values > 0.05.
T Statistical comparisons were made between validgponders and non-responders. P value was shoam wh

p <0.05..

NS no significant statistical difference.
ISP-D: Internet-based Self-assessment Programdprd3sion.
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Additional files

Additional file 1

File format: DOC

Title: English translation of questions in the Internet-based Selfssseas Program for
Depression (ISP-D)

Description: The English translation of ISP-D is preliminary and is intefatethe ease of

journal readers to understand the original Chinese version of ISP-D.
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Additional files provided with this submission:

Additional file 1: english translation of ispd questionsl1.doc, 707K
http://www.biomedcentral.com/imedia/7544506711380895/suppl.doc
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