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Abstract

Background: Standardized measurement of physical and mental health isuseful for identification of health problems. Personalized
feedback of the results can influence health behavior, and treatment outcomes can be improved by monitoring feedback over
time. However, few resources are available that are free for users, provide feedback from validated measurement instruments,
and measure awide range of health domains.

Objective: This study aimed to develop an internet self-assessment resource that fills the identified gap and collects data to
generate and test hypotheses about health, to test its feasibility, and to describe the characteristics of its users.

Methods: The Self-Assessment Kiosk was built using validated health measurement instruments and implemented on a
commercia internet survey platform. Data regarding usage and the characteristics of users were collected over 54 weeks. The
rate of accrual of new users, popularity of measurement domains, frequency with which multiple domains were selected for
measurement, and characteristics of users who chose particular questionnaires were assessed.

Results. Of the 1435 visits, 441 (30.73%) were visiting for the first time, completed at least 1 measure, indicated that their
responses were truthful, and consented to research. Growth in the number of users over time was approximately linear. Users
were skewed toward old age and higher income and education. Most (53.9%, 234/434) reported at least 1 medical condition. The
median number of questionnaires completed was 5. Internal reliability of most measures was good (Cronbach apha>.70), with
lower reliability for some subscal es of coping (self-distraction a pha=.35, venting al pha=.50, acceptance a pha=.51) and personality
(agreeableness alpha=.46, openness apha=.45). The popular questionnaires measured depression (61.0%, 269/441), anxiety
(60.5%, 267/441), attachment insecurity (54.2%, 239/441), and coping (46.0%, 203/441). Demographic characteristics somewhat
influenced choice of instruments, accounting for <9% of the variance in this choice. Mean depression and anxiety scores were
intermediate between previously studied populations with and without mental illness. Modeling to estimate the sample size
required to study relationships between variables suggested that the accrual of users required to study the relationship between
3 variableswas 2 to 3 times greater than that required to study a single variable.

Conclusions: The value of the Self-Assessment Kiosk to users and the feasibility of providing this resource are supported by
the steady accumulation of new users over time. The Self-Assessment Kiosk database can be interrogated to understand the
relationships between health variables. Users who select particular instruments tend to have scores that are higher than those
found in the general population, indicating that instruments are more likely to be selected when they are salient. Self-selection
bias limits generalizability and needs to be taken into account when using the Self-Assessment Kiosk database for research.
Ethical issues that were considered in developing and implementing the Self-Assessment Kiosk are discussed.

http://mental .jmir.org/2018/2/€39/ JMIR Ment Health 2018 | vol. 5 | iss. 2| €39 | p. 1
(page number not for citation purposes)


mailto:robert.maunder@sinaihealthsystem.ca
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MENTAL HEALTH

(JMIR Ment Health 2018;5(2):€39) doi: 10.2196/mental .9768

Maunder & Hunter

KEYWORDS
self-assessment; feedback; surveys and questionnaires; internet

Introduction

Background

Standardized measurement and feedback of aspects of health
serves severa purposes. Most basically, screening can identify
health problems that would benefit from management or
treatment. Screening is used for a wide range of health
conditions, with variable effects on heath outcomes [1-3].
Standardized measurement can al so be used to motivate behavior
change, for which purposeits effectiveness can beincreased by
adding personalized feedback about the meaning of scores,
including comparison of personal results to population norms.
For example, interventions to reduce unheathy patterns of
alcohol consumption in college students are more effective
when combined with salient, personalized feedback to enhance
motivation for change [4]. Standardized measurement can also
serve to assess changes in health phenomena over time. In
psychotherapy for mental health problems, for example, routine
outcome monitoring with feedback to the therapist (and client)
substantially increases the effect size of treatment, reduces
dropout rates, and shortens the course of treatment [5]. As
another example, cancer patients with metastatic solid tumors
who routinely self-assessed common symptoms, with alertsto
their oncologist when severe symptoms or worsening were
recorded, had significantly increased survival compared with
those who did not self-assess symptoms [6].

Figure 1. Screenshot of menu page of the Self-Assessment Kiosk.

Many instruments that measure aspects of mental and physical
health are available on the internet. These are commonly
presented as single-domain measures. It is less common for
multiple aspects of health to be measured in the same visit to a
single website. Some available internet tools calculate scores
automatically (eg, calculators of body mass index or
Framingham cardiac risk score), whereas othersrequire scoring
by the user. Personalized feedback of scores contextualized with
referenceto population normsor vaidated cutoffsfor categorical
interpretation of scoresisuncommon. Thus, commonly available
internet tools do not readily serve all of the functions that make
standardized health measures valuable.

Objectives

Our goal was to develop an internet self-assessment resource
that could be used without cost to the user, that would measure
a wide range of aspects of mental and physical health with
validated instruments, and that would provide both scores and
evidence-based feedback about the meaning of those scoresto
users. We devel oped the Self-Assessment Kiosk, which provides
amenu of health domainsfrom which users can select whichever
measures are of interest (Figure 1). After selecting from the
menu, the user isthen presented with the surveysthat have been
selected. After completing surveys, the user is provided with
scores and feedback that puts the scores into context using
established norms or validated cutoffs (Figure 2).

The Self-Assessment Kiosk

Choose individual surveys

J Current health status, about 10 minutes

(O Physical symptoms, about 2 minutes

(3 Smoking, alcohol, drugs, about 5 minutes
O Overall level of function, about 4 minutes

(O Level of physical activity, about 1 minute

O Goals for a healthier lifestyle, about 1 minute
O Depression, about 1 minute

(3 Anxiety, about 1 minute

[ Attention and hyperactivity, about 5 minutes

O Social support, about 1 minute

“*. Sinai - -
Csychiatry
g$gtlé':n %2 UNIVERSITY OF TORONTO

There are many surveys from which to choose. Check as many as you want . Please only check the surveys that you plan to
complete on this visit because you have to finish everything you check to get a report

Consultation/Liaison
Psychiatry

O Childhood trauma and stressful events, about 3 minutes
O Traumatic events over your lifetime, about 3 minutes

[ Pain severity and responses, about 5 minutes

O Relationship style, about 4 minutes

(O Relationship with a health care provider, about 6 minutes
(note: completing this survey may help you reflect on your
relationship with a health care provider, but this survey
does not provide feedback at this time)

[0 Health anxiety, about 3 minutes
O Sensitivity to the environment, about 2 minutes
O Coping strategies, about 4 minutes

O Personality, about 2 minutes

[ Emotional Eating, about 3 minutes
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Figure 2. Screenshot of sample results page from the Self-Assessment Kiosk.

Your results

interpreted

counselor or therapist. Your scores cannot be retrieved after you close the survey.

This survey was done on Wed Jan 03 2018.

Harmful Drinking

Measured with the AUDIT survey, by TF. Babor and colleagues for the Workl Health Organzation, 2001

Depression

Measured with the FHC-9 by Kroenke and Spitzer, 2001

Emotional Eating in Response to Tension or Anger

not strong

Emotional Eating in Response to Anxiety

| Print report ‘

Scores are provided below for the scales that you completed with a little explanation of what they typically mean. Some scales do not produce results that can be

These results are not a medical opinion. They are based entirely on the information that you have provided and how that information has applied to
other people. These results cannot substitute for actual assessment by a professional. If you have questions or concerns about your results, or are
planning to make any changes, we strongly advise you to discuss them with a health professional.

It is a very good idea to PRINT THIS PAGE BEFORE YOU CLOSE THE SURVEY. Your scores may be useful for future reference or to share with you doctor,

Your alcohol risk score is 6. Scores above 8 indicates hazardous or harmful alcohol use.

o Lower scores may still be of concern in older persons, and people with serious illnesses

Your depression score is 11 on a scale from 0 to 27. This is considered MODERATE. This screening test is not a substitute for a professional assessment. If
you have not talked about depression with a health professional we encourage you to have that conversation

Your score is 3 on a scale from 0 to 44, which suggests that you have no desire to eat when you are feeling angry or frustrated, or if you have some desire it is

Measured with the Emotional Eating Scale by B. Amow, J. Kenardy, and W.S. Agras, International Journal of Eating Disorders, 1995

Your score is 0 on a scale from 0 to 36, which suggests that you have no desire to eat when you are feeling anxious, or if you have some desire it is not strong.

Measured with the Emotional Eating Scale by B. Amow, J. Kenardy, and W.S. Agras, International Journal of Eating Disorders, 1395

We encourage you to save this report for your records or print it to share with a health care professional, therapist or counsellor.

Thefollowing necessary characteristicswere determined before
selecting a platform and instruments to include in the
Self-Assessment Kiosk. First, the Self-Assessment Kiosk was
intended to be free to users and free of advertising, and so, the
costs of implementation and maintenance had to below. Second,
the survey platform used had to be able to score and store scores
for many different questionnaires, to be ableto scoreinstruments
with complex scoring instructions (beyond summing or
averaging item scores), and to be able to select text for feedback
to users corresponding to the user’s score for each questionnaire.
Third, the instruments chosen had to have severa
characteristics—good evidence for reliability and validity in
peer-reviewed journals, published norms or validated cutoffs,
to be brief, and to be free. Fourth, permission to use the
instrument in the intended context had to be provided by the
copyright holder. Adequate safeguards had to be in place to
assure the privacy of the information provided.

In addition to serving as a health resource for users, the
Self-Assessment Kiosk was also to provide a database for
clinical research into the relationshi ps between various aspects
of physicad and mental hedth. The authors of the
Self-Assessment  Kiosk were particularly interested in

http://mental.jmir.org/2018/2/e39/
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relationships at the interface between aspects of mental illness,
norma psychology, and physica health. As opposed to a
hypothesis-driven database comprising measures of constructs
specific to a hypothesis, a database that includes many aspects
of physical and mental health can serve as aresource that can
be interrogated for hypothesis generation or pilot testing of
emerging hypotheses over time.

The purposes of this paper are to describe the development and
implementation of the Self-Assessment Kiosk and to assessthe
nature and quality of the data that it collects. Our specific
purposes were to test the feasibility of the Self-Assessment
Kiosk as a self-assessment resource and as a research tool and
to describe the characteristics of its users.

Methods

Study Design

The Self-Assessment Kiosk is an open survey. This study of
users of the Self-Assessment Kiosk during itsfirst 54 weeksis
a cross-sectional study of a convenience sample. The sample
consists of users of the Self-Assessment Kiosk who completed
at least 1 questionnaire, indicated this was their first visit,
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consented to research, and indicated that their responses were
truthful.

Development of the Self-Assessment Kiosk

The Self-Assessment Kiosk [7] measures over 20 domains of
mental and physical health aswell as demographic information
and aprofile of current medical status. Domainsto measureand
the instruments to measure them were suggested by the authors
(RGM and JJH), with additional input from an advisory
committee of the University of Toronto Department of
Psychiatry Division of Consultation-Liaison Psychiatry.
Permission to use surveys was obtained from the copyright
holders. If permission was not granted, alternative instruments
were substituted or instruments were excluded. Scoring
instructions were obtained from peer-reviewed publications or
from the instrument authors.

The Self-Assessment Kiosk wasimplemented on acommercial
internet survey platform (Survey Gizmo, owned by Widgix
LLC dba Survey Gizmo, the service provider), which provided
the required scoring and skip-logic capabilities to enable
adaptive questioning. The service provider implementstechnical
privacy safeguards, which include Secure Sockets Layer linkage
and Secure Hash Algorithm-256 with
Rivest—Shamir—Adleman-2048 encryption. A service contract
stipulates that the service users (authors) retain all rightsto the
information collected in the surveys, whereas the service
provider retains the right to capture the information to use in
aggregate (nonidentifying) forms for their own interests.
Information is stored in the service provider's servers “for as
long asis needed to provide services to our customers... [and]
to comply with [the service provider's] legal obligations.”
Information isdownloaded in adatabase, replaced by an updated
cumul ative database from time to time, which will be stored on
the Sinai Hedlth System server for the duration of the
Self-Assessment Kiosk information collection plus 7 years (the
latter being a requirement of the Sinai Health System Research
Ethics Board, see below).

Legal liability toward users of the Self-Assessment Kiosk was
addressed with disclaimers to prevent personalized feedback
being interpreted as amedical or diagnostic opinion.

Most instruments selected for the Self-Assessment Kiosk are
previously validated [8-28]. These are listed in Table 1 with a
summary of instrument characteristics, scoring, and internal
reliability (Cronbach alpha). Validated surveys are presented
in the Self-Assessment Kiosk with the order of items specified
by the instruments’ authors (ie, item order is not randomized).

In addition to validated instruments, questions to assess
demographic and descriptive characteristics of users were
composed by the authors. To collect information on medical
diagnoses (physical and psychiatric), adaptive questioning was
used to first screen for any medical condition that requires
prescription medication or visitsto ahealth provider more often
than routine checkups, and second for any diagnosis within a
body system (eg, “High blood pressure, a heart condition, a
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stroke or a condition of blood vessels.”). Users who endorse a
diagnosis within a body system are then provided a list of the
most common diagnoses within that system plus an “other”
(write-in) option. In this way, a large number of diagnostic
conditions (84 plus “other”) could be screened with a smaller
number (17) of mandatory screening questions.

All users also complete measures of physical and emotional
well-being at the time of the survey (visual analog scales from
0 to 100) and a seriousness check, which has been shown to
increase the validity of Web-based self-reports [29]. The
seriousness check used was the following: “ Sometimes people
‘check out’ the Self-Assessment Kiosk without providing
information that is true about them. That is fine, but we would
like to know. Have you answered the questions in the surveys
you completed today honestly, based on your current
circumstances?’

A summary page provides scores and places these scores in
context with brief text that is based on existing norms or
validated cutoffs. Text for feedback to users based on instrument
scores was written by the authors and presented to users viaa
combination of the survey platform’s built-in user-feedback
functions and scriptswritten in JavaScript and embedded in the
survey. The Self-Assessment Kiosk was field tested by authors
and volunteers until no bugs were detected in severa
consecutive usages before launch.

The Self-Assessment Kiosk User Experience

Users of the Self-Assessment Kiosk are encouraged to use the
resource as often as they wish. Therefore, at the start of any
visit, usersare asked if thisisafirst visit or areturn visit. Users
are also presented the option of providing a username, which
allows information from different sessions to be linked by the
authors. The user experience is identical whether they provide
ausername or not.

On the first visit (and at any subsequent visit if desired), users
are provided information about the Self-Assessment Kiosk and
presented with aresearch consent page. Usersareinformed that
their experience is identica whether they agree that their
information may be used for research purposes or not. The
consent page informs users who the investigators are (RGM
and JJH), the purpose of research (“to understand how aspects
of psychological health and physical health are related to each
other™), the length of the survey (“as little as 5 minutes or...
over an hour, depending on how many surveys you decide to
do”), and that aggregate results of this research, for those who
consent, may be published in amedical or scientific journal or
may be presented at amedical or scientific meeting. Users are
informed about anonymity (“using the Self-Assessment Kiosk
is anonymous... we do not ask for your name or your email
address and we do not record information about your computer”)
and limitations on privacy protections (“however, the surveys
do ask many persona questions, including questions about
medical conditions, mental health conditions, age, gender, what
country you livein, your ethnicity, and questions about traumatic
or stressful life experiences.
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Table 1. Domains measured and characteristics of instruments used in the Self-Assessment Kiosk.

Domain

Instrument

Summary of characteristics

Impact of illness

Anxiety
Depression
Physical symptoms

Smoking

Alcohol use problems

Disability

Physical activity

ADHD®

Social support

Childhood adversity

Lifetime trauma

Appraisal of pain

Catastrophizing

Attachment insecurity

Treatment alliance

Health anxiety

Sensitivity to Environment

Coping

Personality

IlIness Intrusiveness Rating
Scale[8]

GAD%7[9]

PHQ®-9[10]

PHQP-15[11]

CAMHC monitor survey [12]

Alcohol use disorder identi-
fication test [13]

Brief WHO! Disability As-
sessment Scale, WHODAS
2.0[14]

Stanford brief activity sur-
vey [19]

ADHD self-report scale[16]

ENRICHD' socil support
inventory [17]

Adverse Childhood Experi-
ence (ACE) Survey [18]

Brief trauma questionnaire
[19]

McGill pain questionnaire
[20]

Pain catastrophizing scale
[21]

Experiencein close Relation-
ships-M16 [22]

Human connection scale
[23]

Health anxiety inventory
[24]

Highly sensitive person
scale[25]

Brief COPE [26]

Ten-item personality inven-
tory [28]

13 itemsrated 1 to 7; scale score isitem sum; alpha=.94

7 items rated on 4-point scale from 0 to 3; scale score isitem sum; alpha=.91
9 items rated on 4-point scale from 0 to 3; scale score is item sum; alpha=.90
15 items rated on 3-point scale from 0 to 2; scale score is item sum; apha=.81

4 items probing current and past smoking, duration and amount; no summary score; in-
ternal reliability not applicable

8 items rated on a 5-point scale from 0 to 4, 2 items rated on a 3-point scale as 0, 2, and
4; scale scoreisitem sum (items 4 to 8 are skipped and scored O if sum of items 1 to 3=0);
alpha=.85

12 items measuring function in different domains, each rated from 1 to 5; scale scoreis
item mean; apha=.93; plus 3 items probing number of disabled days in past month

2 items probing typical on-the-job activity and leisure activity, each with 5 possible re-
sponse categories representing increasing intensity of activity. Scoring by categorization
into 5 categories of overall activity, based on a 5x5 scoring grid; internal reliability not
applicable

18 items answered on a 5-point response scale which is then dichotomized (0 or 1) for
each item. Outcome is dichotomous: low probability of ADHD (score of 0-3 on first 6
items) or high probability of ADHD (score of 4-6 on first 6 items); alpha (6-item)=.68,
alpha (18-item)=.86

6 items scored from 1 to 6; scale score is item sum; alpha=.92

17 itemsanswered yes or no to score 10 categories of types of adversity (0 or 1); summed
to yield ACE score (0-10). Internal reliability not applicable

9itemsused to survey the occurrence of types of traumatic exposure (yes or no); endorsed
items were followed with 2 severity questions (yes or no); this yielded dichotomous as-
sessment of exposure to traumatic experiences which led to serious injury or were per-
ceived to threaten life or seriousinjury (yesor no); internal reliability was not applicable

20 types of pain descriptor adjectives, 1 temporal pattern item, 6 types of pain severity
adjectives, with adjectives ordered for scoring within categories, and categories varying
from 3 to 6 possible responses (or O if left blank). Scoreisitem sum (0-78); alpha=.78

13 items scored 0 to 4; score isitem sum; alpha=.95

16 items scored from 1 to 7, 8 items for attachment anxiety, 8 items for attachment
avoidance (3 items are reverse scored); scores are item means; attachment anxiety al-
pha=.86, attachment avoidance apha=.86

16 items scored 1 to 4; score isitem sum; alpha=.92

18 items, scored on a 4-point scale from 0 to 3; scoreisitem sum; apha=.91

11 items scored from 1 to 7; score isitem mean; apha=.94

28 items scored 1 to 4; 14 methods of coping scored asthe mean of 2 items; alphavalues:
self-distraction=.35, active coping=.76, denial=.68, substance use=.96, emotional sup-
port=.84, instrumental support=.83, behavioral disengagement=.66, venting=.51, positive
reframing=.83, planning=.81, humor=.81, acceptance=.50, religion=.83, and self-
blame=.82

10 items scored on a 7-point scale from 1 to 7; mean of 2 items (1 reverse scored) for
each of 5 personality domains; alpha values: extraversion=.71, agreeableness=.46, con-
scientiousness=.69, neuroticism=.72, and openness=.45
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Domain Instrument

Summary of characteristics

Emotional eating Emotional eating scale [28]

25 items scored on a 5-point scale (0-4); 11 items are summed for eating in response to

anger (0-44) and 9 items are summed for eating in response to anxiety (0-36); alphavalues:
anger=.90 and anxiety=.85

8GAD: generalized anxiety disorder.

bPHQ: Patient Health Questionnaire.

SCAMH: Centre for Addiction and Mental Health.

dWHO: World Health Organization.

€ADHD: attention deficit and hyperactivity disorder.
FENRICHD: Enhanci ng Recovery in Coronary Heart Disease.

The information that you provide will be stored within the
survey system databases and downloaded to be stored on servers
at Mount Sinai Hospital in Toronto, Canada... Information that
travelson theinternet and is stored on acomputer is sometimes
viewed by third parties by accident, because of government
policies or a court subpoena, as aresult of criminal hacking or
for other reasons. Therefore, using the Self-Assessment Kiosk
carries some risk of your personal, anonymous information
being read by someone other than the researchers.”). Note that
although there are technical safeguards against aprivacy breach,
the consent process emphasizes sources of risk and the primary
safeguard of maximizing the anonymity of data.

Users are warned about risks of using the Self-Assessment
Kiosk, which exist whether or not they consent to research.
These are privacy risks (as above), and the risk that responding
to surveys about mental health and trauma may cause distress
or trigger bad memories. They are also informed of safeguards
against this distress (“You will only see these surveys if you
ask to. You are allowed to skip questions if you don’t want to
answer them. Surveys that ask about traumatic experiences are
preceded by atrigger warning that allows you skip them if you
want to.").

Users are also informed about the limitations on the validity of
feedback (“ Feedback putsyour resultsin context, based on what
similar results have meant for other peoplein research studies.
The feedback is not about you personally, because completing
surveys is not the same as a medical or psychological
assessment. Asaresult, the feedback may or may not be accurate
for you. Reading feedback about your answersto psychological
or medical questions may raise concerns or questions for you
that the providers of the Self-Assessment Kiosk are unable to
answer or respond to. We encourage you to discuss these
concerns and questions with a heath professional.”). The
process of providing information and obtaining consent has
been approved by the Mount Sinai Hospital Research Ethics
Board (REB #16-0186).

After choosing to consent to research or not, users choose
individual domains to assess from a menu and are also offered
bundles of preselected combinations of survey instruments,
including the option of a comprehensive assessment (all
instruments). The approximate time required for each instrument
is provided in the selection menu (see Figure 1). To maximize
anonymity and minimize distress, almost every item within the
Self-Assessment Kiosk can be skipped if desired. Demographic
and other descriptive characteristics of users are collected for

http://mental.jmir.org/2018/2/e39/

users who are visiting the Self-Assessment Kiosk for the first
time and not for userswho indicate they have visited previoudly.

As users can choose a large number of questionnaires, steps
were taken to reduce fatigue. The presentation of survey items
varies to maintain user interest, including check boxes, short
write-in answers, radio buttons, and diders. For userswho select
a large number of surveys, brief “fun fact” quizzes with
immediate feedback about responses are interspersed between
some surveys to provide variety and interrupt fatigue. The
number of items per screen is generally lessthan 10 and varies
from 1 to 15. Users can navigate with back buttons to revise
answers if they wish.

After completing the selected surveys, users are provided with
personalized feedback based on published norms and cutoffs
on a summary page that can be saved as afile or printed for
future reference. Feedback for scores that indicate a possible
need for professional assessment or treatment includes the
suggestion to discuss the results with a physician.

Distribution of the Self-Assessment Kiosk

The target population of the Self-Assessment Kiosk is broad,
consisting of any interested adult with access to the resource.
It was marketed to potential usersin variousways (Multimedia
Appendix 1). Two email distribution notices were sent to
primary care providers, psychotherapists and psychiatrists
known to the authors, first in Sept 2016 and then in January
2017. Periodic notices were posted on a Twitter account that
had approximately 1000 followers during the period of this
study (@boiby). In each case, readers of the notice were
encouraged to distributeit widely. Health-rel ated Web resources
were contacted to request that a link to the Self-Assessment
Kiosk beincluded on websites. As aresult of this snowballing
method of distribution of the link to the survey, it is not known
what websites or other internet sources provide access to the
Self-Assessment Kiosk.

Statistical Analysis

Descriptive data were tabulated to characterize users and their
usage of the Self-Assessment Kiosk over itsfirst 54 weeks after
launch. In addition to the demographic characteristics of users,
we calculated the rate of accrual of new users and the median
number of questionnaires that are usually completed.

The popularity of each measurement domain was determined
by caculating the rate at which each questionnaire was
completed. To demonstrate the reduction in available sample
size when the relationship between multiple questionnaires is
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studied, we calculated the rate of completion of acombination
of 3 questionnaires, then repeated this for a different
combination of 3 questionnaires.

Theinfluence of personal characteristics on the choice of which
guestionnaires to complete was tested with logistic regression
entering the binary variable (completed or not completed) as
dependent variable and age, gender, medical diagnosis (any or
none), education, and income category asindependent variables.
Questionnaires that were completed by at least 20% of the user
cohort were included in this analysis. Data were analyzed in
IBM SPSS Statistics for Windows Version 24.0 (IBM
Corporation, Armonk, New York).

Results

Description of the Cohort

Inthefirst 54 weeks after itslaunch, the Self-Assessment Kiosk
received 1435 visits. Of these, 762 visits included completion
of at least 1 questionnaire, 601 for the first time and 161 as
return users. The number of visits grew each week, by amedian
of 14 usersper week (interquartile range 3-34). Of 601 first-time
userswho completed questionnaires, 73.4% (443/601) provided
consent for the use of their information for research purposes.
Of these, in answer to the question about the seriousness of their
responses, 2 usersindicated that their answerswere not entirely
truthful. Thisreport concernsthe remaining 441 people. Growth
in the number of usersover time was approximately linear after
the first few weeks, asillustrated in Figure 3.

Descriptive characteristics of the cohort are presented in Table
2. Themodal user was ahighly educated, married, white woman
with an income greater than $75,000 annually. Most userswere
from Canada or the United States. Of users who provided
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information about medical diagnoses, more than half (53.9%,
234/434) reported at least 1 medical condition. The median
number of questionnaires completed on the first visit was 5
(interquartile range 2-10).

Relationship of User Characteristicsto Questionnaire
Selection

As indicated in Table 3, the most commonly chosen
guestionnaires measured depression (61.0%, 269/441), anxiety
(60.5%, 267/441), attachment insecurity (54.2%, 239/441), and
coping (46.0%, 203/441). Users demographic characteristics
were associated with the choice to complete or not complete
most measures, although these characteristics explained asmall

portion of the variance in this choice (R?<.09; Table 3). The
most consistent trend was a lower tendency to complete
measures in users with higher income.

The mean Patient Health Questionnaire-9 (PHQ-9) score of 269
Kiosk users who completed the measure of depression (mean
8.4, SD 6.3) was intermediate between previously studied
populations [10] with major depressive disorder (mean 17.1,
SD 6.1), other depressive disorder (mean 10.4, SD 5.4), or no
depressive disorder (mean 3.3, SD 3.8). The distribution of
PHQ-9 score of Kiosk users compared with these previous
cohortsis shown in Table 4.

The mean score of 267 Kiosk users who completed a measure
of anxiety (GAD-7) was 7.2 (SD 5.1), which was intermediate
between patientswith generalized anxiety disorder (mean 14.4,
SD 4.7) or no generalized anxiety disorder (mean 4.9, SD 4.8)
inapreviously reported study [9]. In this study, the distribution
of GAD-7 scores was minimal (0-4): 37.8% (101/267), mild
(5-9): 39.7% (82/267), moderate (10-14): 22.5% (60/267), and
severe (15-21): 9.0% (24/267).

IMIR Ment Health 2018 | vol. 5 | iss. 2 | €39 | p. 7
(page number not for citation purposes)


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

JMIR MENTAL HEALTH

Figure 3. Accumulation of new users of Self-Assessment Kiosk who consent to research.
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Table 2. Characteristics of 441 users of Self-Assessment Kiosk.

Characteristic n (%)
Gender (N=437)
Female 336 (76.2)
Male 89 (20.2)
Other 12 (2.7)
Agein years (N=433)
Under 30 86 (19.5)
30-50 198 (44.9)
51-65 110 (24.9)
Over 65 39(8.8)
Education (N=433)
High school or less 22 (5.0
Some college, no degree or diploma 39(8.8)
College diploma or bachelor’s degree 132 (29.9)
Graduate or professional degree 240 (54.4)
Income (N=383)
<$35,000 68 (15.4)
$35-75,000 89 (20.2)
$75-150,000 120 (27.2)
>$150,000 106 (24.0)
Relationship status (N=427)
Single 127 (28.9)
Married or common-law 236 (53.5)
Separated or divorced 56 (12.7)
Widowed 8(1.8)
Country of birth (N=427)
Canada 367 (83.2)
United States 44(10.0)
Other 16 (3.7)
Race or ethnicity (N=426)
Asian 40 (9.1)
Black or African origin 11(2.5)
White or European origin 336 (76.5)
Hispanic or Latino 6(1.4)
Aboriginal or Native origin 2(0.5)
Other 31(7.1)

3percentage of entire sample (N=441) adds up to less than 100% because of missing data.
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Table 3. Relationship of user characteristics with choice to complete questionnaires or not.

Dependent variable n (%) Odds ratios Model
(questionnaire completed) Gender Medical diagnosis Age Education Income R? P value
Depression® 269 (61.0) 15 0.9 0.9 0.9 0.6° .08 <.001
Anxiety® 267 (60.5) 1.7 1.0 0.8 0.8 0.84 .06 <.001
Attachment insecurity® 239 (54.2) 1.2 0.7 0.8 1.0 0.7 .04 .006
Coping? 203 (46.0) 15 0.8 0.9 1.0 0.7 .05 .003
Physical activity 177 (40.1) 1.0 0.9 11 08 0.9 01 55
Social support” 172 (39.0) 1.3 1.1 1.0 1.0 0.7° .05 .001
Physical symptoms 165 (37.4) 1.0 0.9 1.0 0.74 0.84 04 01
Sensitivity to environment! 162 (36.9) 1.8 0.7 0.8 0.8 0.8 .05 .004
Stage of change 162 (36.7) 14 11 11 0.9 0.8 02 19
Health anxiety 156 (35.4) 14 08 0.9 08 0.9 02 15
Lifetime trauma 148 (33.6) 13 12 0.9 11 0.6° 07 <.001
Childhood adversity' 144 (32.7) 12 1.1 0.8 1.0 0.6° .06 <.001
Alcohol use disorder 144 (32.7) 0.9 12 0.9 0.8 0.8 .03 .04
Attention deficit™ 144 (32.7) 13 11 08 08 0.6° .08 <.001
Overall function” 131(29.7) 1.0 11 0.7 0.7 0.8 05 002

&Completion of depression measure associated with lower income.

bp< 001.

CCompletion of anxiety measure associated with female gender and lower income.

dp< 05,

€Completion of attachment measure associated with lower income.

fp<.01.

9Completion of coping measure associated with lower income.

hCompl etion of socia support measure associated with lower income.

iCompletion of physical symptom measure associated with lower education and lower income.
jCompletion of sensitivity to environment measure associated with female gender.

kCompl etion of lifetime trauma measure associated with lower income.

ICompletion of childhood adversity measure associated with lower income.

MCompletion of attention deficit measure associated with lower income.

"Completion of overall function measure associated with lower education and younger age.

Table 4. Distribution of depression scores (PHQ-9) in Self-Assessment Kiosk users compared with other cohorts.

Severity Self-Assessment Kiosk Comparison cohorts (from Kroenke [10]), n (%)
(N=269), n (%) Major depression Other depressive disorder No depressive disorder
(N=41) (N=65) (N=474)
Minimal (0-4) 89(33.1) 1(2 8(12) 348 (73.4)
Mild (5-9) 86 (19.6) 4(10) 23(35) 93(19.6)
Moderate (10-14) 42 (15.6) 8(20) 17 (26) 23(4.9)
Moderately severe (15-19) 34 (12.6) 14 (34) 14 (22) 8(1L.7)
Severe (20-27) 18(4.1) 14 (34) 3(5) 2(0.4)
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Proportion of Users Who Complete Multiple
Questionnaires

Future studies of relationships between variables in the Kiosk
will require studying responses from userswho have completed
guestionnaires that measure each of the constructs involved in
the relationship. In general, the more questionnaires that are
involved in a relationship, the fewer the number of users who
have provided complete information. To explore how large
these user subsets might be, and thus how many users must
accrue to study multivariable relationships, we calculated the
available sample for 2 examples. (1) a study of a hypothesis
regarding a relationship between depression, childhood
adversity, and health anxiety and (2) a study of a hypothesis
regarding a relationship between physical symptoms, harmful
alcohol consumption, and attention deficit symptoms.

For the first example, of the 439 users, 61.3% (269/439)
completed a measure of depression; of those, 27.8% (122/439)
also completed a measure of childhood adversity; and of those,
22.1% (97/439) also completed a measure of health anxiety.
For the second example, of the 439 users, 37.6% (165/439)
completed a measure of physical symptoms; of those, 25.1%
(110/439) also completed a measure of harmful drinking; and
of those, 21.9% (96/439) also completed ameasure of attention
deficit. Thus, in these examples, a moderately complex
hypothesis (3 variables) requires up to 2- to 3-fold greater
participant accrual for a given sample size requirement than a
single-variabl e study.

Discussion

Feasibility

The Self-Assessment Kiosk is a free resource available to the
genera public. Modest efforts at marketing resulted in a steady
accumulation of new users over its first year of availability,
such that the rate of new users was close to linear (Figure 1).
The consistency of the accumul ation of new users suggests that
it isfeasible to expect continued use of the resource over time.

Usersof the Self-Assessment Kiosk tended to complete multiple
guestionnaires (median 5). Completion of multiple
guestionnaires allows the Self-Assessment Kiosk database to
be interrogated to understand the relationships between
variables, for purposes such as hypothesis generation. Asusers
choose whatever combination of surveys that they prefer,
assessing relationships between multiple instruments reduces
the available sample size of users who have completed all
relevant measures. However, 2 examples of 3-variable
relationships that we tested indicate that this is a surmountable
challenge, in that a 3-variable hypothesis requires just 2 to 3
times the size of Self-Assessment Kiosk users as a 1-variable
hypothesis. The availability of sufficient users to test more
complex hypotheses essentially depends on the rate of
accumulation of new users, which in turn depends on time and
marketing effectiveness.

Characteristics of Users

Analysis of the range of scores of users of the PHQ-9 and
GAD-7 indicates that users who select particular instruments
tend to have scoresthat indicate the presence of some symptoms,

http://mental.jmir.org/2018/2/e39/
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although these are less severe, on average, than those found in
a clinica cohort. This indicates that users tend to choose
instruments that are salient to them. With respect to using the
Self-Assessment Kiosk database as a research resource, this
introduces selection biases and needs to be taken into account
when interpreting results.

Reliability and Generalizability

The interna reliability of the measures used in the
Self-Assessment Kiosk indicates that most instruments have
retained therdiability that has been established in pen-and-paper
versions when used in this new context. Lower internal
reliability of 3 subscales of the coping instrument and 2
subscales of the personality instrument suggest the need for
cautious interpretation of the results of these measures and
ongoing reassessment of whether alternative measures of these
constructs would be more robust for an open internet survey.

There are limits on the generalizability of results of analyses of
data from the Self-Assessment Kiosk. Compared with the
general population, users of the Kiosk were biased toward
female gender, high income and education, and ages between
30 and 50 years. These demographic biases also make the
Self-Assessment Kiosk a more appropriate research tool for
hypothesis generation than for hypothesis testing. It is
noteworthy that greater demographic representativeness may
be possible with marketing that targets distribution to a wider
population. Additionally, when the number of users is
sufficiently large, users can be purposively sampled and
stratified to create more representative cohorts.

Ethical | ssues

Ethical issues regarding the potential for harm were carefully
considered before releasing the Self-Assessment Kiosk,
including review by the Research Ethics Board of our institution.
Related concerns about perceived legal liability were also
considered and discussed with legal counsel. Issues considered
and the remediesthat were applied included thefollowing. First,
we considered the potential for harm when sensitive
psychological information is provided to people without
knowledge of their access to health and mental health services.
This concern is balanced against the potential value of putting
information about mental and physical health (which, by
definition, is already known to a person who completes a
self-report measure) into the context of established norms and
correlations, which may provide either reassurance or motivation
to seek treatment. Second, we specifically considered therelated
risk that asking about experiences of trauma could be
retraumatizing or “triggering” in some circumstances. This
concern was dealt with through informed consent, by providing
explicit trigger warnings with options to skip trauma
guestionnaires (even after choosing these questionnairesin the
menu) and allowing users to skip individual questions. Third,
we considered the professional ethical imperative not to provide
diagnostic assessment for people in the absence of psychiatric
or psychological assessment. Diagnosis is not possible in the
absence of professional evaluation and is not the intent of the
Kiosk. This limit is clearly stated in disclaimer messages
provided before collecting any information from Kiosk users
and repeated when feedback is provided. The author of 1
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instrument declined permission to use that instrument based on
the concern that measurement in the absence of a professional
relationship was deemed to fall short of professional ethical
requirements, indicating that there is arange of opinions about
this choice. Fourth, we considered the potential for harm as a
result of aninformation breach of adatabase containing personal
health information. This concern was dealt with by designing
the Kiosk to provide all of its functions to users who remain

Maunder & Hunter

anonymous and through informed consent with respect to the
residual risk.

Summary

The Self-Assessment Kiosk demonstrates the feasibility of a
low-cost, automated internet resourceto provide apersonalized
menu of valid psychological measures with feedback to users.
The data that users provide can serve as a rich source of

investigation for the purposes of generating hypotheses and
pilot data.
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