Scribbling Intervention for Depression, Anxiety and Stress

Efrat Gilad Ran Gilad-Bachrach Daniel McDuff
. Microsoft Research Microsoft Research
Israel Israel Redmond, WA

Mary Czerwinski
Microsoft Research
Redmond, WA

ABSTRACT

Depression, anxiety and stress are disorders with signif-
icant impact on quality of life and preventable death.
The pervasiveness of these problems and their diversity
requires that interventions be matched to the personal-
ity of the subject and to their context. There is a need
for tools that are easy to use, accessible, and affordable.
In this study we evaluate a scribbling intervention mo-
tivated by theories in art therapy. Many art therapy
based interventions are not evidence based as quantita-
tive studies are rarely performed. We use a crowdsourc-
ing platform to recruit subjects and provide evidence for
the efficacy of an art based intervention. Our results
show that a short time spent scribbling can have a sig-
nificant effect reducing depression, anxiety and stress, at
least in the short term. It could be used as a practical
soothing technique.
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INTRODUCTION

Depression, anxiety, and stress are common disorders
which are responsible for poor quality of life and pre-
ventable death. It is estimated that 18.1% of adults in
the US experience an episode of anxiety every year and
6.7% of the adult population experience severe depres-
sion every year [8]. At the same time, 75% of adults in
the US report at least one symptom of stress every year
[1]. There is a need for tools to assist people suffering
from these disorders. The magnitude of this problem
dictates that solutions must be scalable, affordable and
accessible to be able to make a significant impact.

Many art therapy interventions are accessible, afford-
able, and cross cultural [4]. Scribbling [11], is an art
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therapy intervention which is supported by neurologi-
cal theories. However, there is very little quantitative
research to support the effectiveness of art therapy in-
terventions [4]. One possible explanations for the lack
of such quantitative studies is the perceived high cost
and complexity of conducting them [4]. However, Gilad
et al. [5] conducted an online study of an art therapy
assesment and showed that it is possible to quantify the
afficacy of art therapy in an affordable by digitizing art
therapy. Their study focused on an assesment for depres-
sion and concluded that while they could not support the
validity of the assesment, there are signs that the asses-
ment acted as an intervention with positive impact on
participants suffering from depression.

In this study we show that a simple and short comput-
erized scribble intervention has a positive impact on the
experience of depression, anxiety, and stress. The self
administered intervention consists of two minutes of free
scribbling followed by 30 seconds of reflecting on the im-
age, writing a short title and a description of the draw-
ing. Therefore, it can be performed by almost anyone,
anywhere. In order to study the efficiency of this inter-
vention we created an online scribbling tool. We used
Amazon’s mechanical Turk (mTurk),! a crowd-sourcing
platform, to recruit participants for the study. This tech-
nique allowed us to recruit 284 participants in under
24 hours. We used the Depression, Anxiety, and Stress
Scales (DASS) [10] to measure subjects before and after
the intervention and found significant improvement in all
scales: 0.8 points in reduction for depression, 0.9 points
reduction for anxiety, 2.1 points reduction for stress and
3.8 points reduction overall. In all these scales subjects
experienced on average a reduction of 10% — 20% in
their reported symptoms. Moreover, most of the sub-
jects (> 70%) who reported some change in their experi-
ence, reported a positive change (p<0.01 using the exact
binomial test).

We randomly assigned participants to one of two con-
ditions, scribbling using their dominant or their non-
dominant hand. Both variants generated significant im-
provements in the depression, anxiety and stress scores.
To summarize, our study has two main contributions:
1) we show that the computerized scribbling interven-
tion has a significant effect on depression, anxiety, and
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Figure 1: A flow chart of the study procedure. In Table
2 we show the number of participants that completed
each stage.

stress levels in a sample of US adults, 2) the methods
we developed to conduct this study can be used to test
other art therapy interventions.

METHOD

The study was conducted during December 2015. Fig-
ure 1 shows a schematic view of the data collection pro-
cess. All the participants in this study signed an in-
formed consent form and the study was approved by the
institutional review board of our institute.

Participants

We used Amazon’s Mechanical Turk (mTurk) to recruit
participants for our study. The participants were re-
quired to be at least 18 years old, US residents, with
at least 100 HITs (Human Intelligent Tasks) completed
with an acceptance rate of at least 90%. Furthermore,
we asked the subjects to use a large screen touch device
to complete the task. Subjects who completed all the
stages of the study were given a code to redeem $2.50
in their Amazon account. A short questionnaire con-
sisting of seven questions about gender, year born, first
spoken language, education, marital status, employment
and handedness was used to identify the demographics
profile of the participants. A summary of the data is
provided in Table 1.

In total, 1170 subjects signed the consent form and 284
subjects completed the entire study. The number of
participants completing each step of the task dropped
steadily (see funnel data - Table 2). A preliminary exer-
cise was designed to screen out bots and low performing
users. It consisted of eight yes/no questions and the
score was the number of answers which differed from the
answers given by the majority of the population. Sub-
jects with a score of zero or one were allowed to continue
the study. In total, 87% of the subjects (903 out 1033)
scored zero or one. For only two out of the eight ques-
tion the expected answer was “yes”, a score of two was
achievable by answering “no” on all questions. Indeed, 49

Table 1: The number of participants who “started" the
study and completed the demographics questionnaire
and the number of participants who “completed" all the
stages of the study.

# Participants Started Completed
Total: 1050 284
Gender:

Female/Male 493/557 157/127
Handedness:

Left /Right 118/932 37/247
Education:

College/Bac./Mas.  355/421/117  106/117/23
Martial status:

Sing./Marr./Other 509/461/80 136/129/159
Age:

Min/Max/Avg/Med 18/76/33/31 19/66/33/31

Table 2: Number of participants completing successfully
each phase of the task

Phase # Participants
Consent 1170
Demographics 1050
Screening 903
First part of DASS 880
Drawing Task 300
Second DASS 284
Entire Task 284

out of the 80 subjects who had a score of two answered
“no” on all questions. Figure™2, shows the number of
participants that achieved each score.

The biggest drop in the number of subjects happened
during the drawing task. Since this is the only part of
the process for which a touch screen is mandatory, we
conjecture that many tried to complete the task with-
out a touch screen and so were not able to complete
this phase, this hypothesis is supported by feedback that
we received from participants. The tasks took 780 sec-
onds on average (median 614s) for the participants who
completed the entire study. Given that each subject re-
ceived $2.50, the average hourly rate was $11.54 (median
$14.66), this is higher than the minimum hourly wage in
the US ($7.25).

The final datasets consisted of 284 subjects (157 fe-
males), ages 18 to 66. Table 1 shows the demographic
characteristics of the participants in this study. The
sample is diverse in many aspects, including gender, edu-
cation, marital status and age. However, there are biases
in this sample, namely the participants are more edu-
cated than the general population in the US. According
to the United States Census Bureau in 2014, only 19%
of the population had a bachelor’s degree and a further
19% had some college credit.
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Figure 2: A histogram of the number of unexpected an-
swers to the short screening questionnaire. The absolute
number of participants is shown above each bar.

Materials

Filtering Tool: Some workers on mTurk try to use bots
to perform tasks in order to earn the money while others
try to perform tasks as fast as possible which yields low
quality results. Therefore, it is common to use some
filtering tools to identify these workers and reject their
work. One method that has been used in psychological
studies is the Infrequency-Psychopathology Scale [2, 13]
to identify these workers. This scale is composed of 27
yes/no questions that the vast majority of the population
answers in the same way. In order to reduce the load on
the subjects, we used data from a previous study to select
eight questions that effectively help identify bots:

“Sometimes when I am not feeling well I am irritable”
“T get angry sometimes”

“Someone has been trying to poison me”

“Someone has been trying to rob me”

“Everything tastes the same”

“Sometimes I enjoy hurting persons I love”

“Someone has control over my mind”

“T hate my whole family”

Subjects were expected to answer “yes” on the first two
questions and “no” on the rest. Users whose answeres
disagreed with more than one of these expected questions
were eliminated from the study.

Depression, Anxiety, and Stress Scales (DASS):
The DASS questionnaire [10] is made of 42 questions that
ask about the experience of the subject during the last
week. Fach question is answered by a four level scale.
The questions are divided into two sets of 21 questions
such that in each set has 7 questions about depression,
7 questions about anxiety and 7 questions about stress.
We used one set of these questions before the interven-
tion and another set after the intervention so that we
were able to measure changes. To prevent biases, we as-
signed at random the set of 21 questions to be completed
before and after the intervention. Furthermore, to make
the reported scores compatible with the DASS scores [10]
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Figure 3: Screenshot of the drawing tool used in the
study.

and similar scales (for example, DASS-21 [6]), the scores
were multiplied by 2 to compensate for the fact that only
21 questions out of the 42 questions were used pre- and
post-intervention. The DASS scale, even when admin-
istered online has been found to have a good test-retest
reliability [3, 14].

Drawing tool: The drawing tool (see Figure 3) was
implemented using Java-Script and allowed participants
to draw using their fingers on the touch screen of the
computer. The tool contains only simple features: se-
lecting one color at a time among 13 available colors and
clearing the screen.

Procedure

Participants who elected to participated in our study
were asked to visit a web-site that was built specifically
for this study. A flow chart of the process the partici-
pants completed is provided in Figure 1. First, the par-
ticipants were asked to review and complete a consent
form and short demographic questionnaire. Next the
short screening questionnaire was completed. Subjects
that answered at least 7 out of 8 questions of the screen-
ing questions correctly were asked to complete the first
set of 21 DASS questions. At this point the scribbling
intervention was administered. Users were asked to try
out the tool to learn how to use it and press the start
button once ready. Upon pressing the start button, sub-
jects were asked to scribble for 2 minutes. Each subject
was assigned, at random, to draw with their dominant or
non-dominant hand. They were presented with the fol-
lowing instructions: “Use your dominant/non-dominant
hand to scribble during the next 2 minutes. Your draw-
ing does not have to have any particular meaning and
you can use any combination of colors and shapes. Note
however, that if you stop for more than 5 seconds, the
timer on the top-right corner will reset.”> Figure 4 shows
examples of the scribbles collected.

*Resetting the timer upon inactivity is the method we used
to make sure that the subject was using the 2 minutes to
scribble as opposed to just sitting for 2 minutes.



Figure 4: Examples of scribbles, some are abstract while others have a theme. Several of the drawings contain text.

After 2 minutes, the subjects were presented with the
following instructions: “Please use the following 30 sec-
onds to look at the image from different points of view. If
you find objects or emotions in it, you can use this time
to add more details.”. Next, they were presented with a
new screen in which they were asked to give a title to
their drawing and provide a more detailed description:
“What did you find in the scribble (types of emotions,
people, shapes, ...)?7 please write a paragraph about it”.

Once the scribbling exercise, the subjects were asked to
complete the second half of the DASS questions. If all
parts of the study were completed the participants were
given $2.50. Users were also given the option to leave a
comment in this page. All the data was transferred to
Azure servers over an encrypted channel (using https).
The data was stored on password protected Azure ta-
bles and blobs. To preserve the privacy of the users, we
assigned each user a random globally unique identifier
(Guid). This identifier was not linked to their Amazon
worker ID which was not collected in our systems.

RESULTS

284 subjects completed all the stage of the study. In
Section 3.1 we analyze the changes in DASS before and
after the interventions.

Changes in DASS

Each subject was asked to complete one part of the
DASS questionnaire before the scribble intervention one
the other part after the intervention. The order of the
two parts was selected at random to compensate for po-
tential biases. We observed improvement in the reported
levels in every scale as presented in Table 3. To put
these numbers in context, consider that an intervention
including exercise sessions and advice for patients suf-
fering from low back pain did not improve the DASS
depression scale by more than 0.7 points [12].

Figure 5 shows a scatter plot of the DASS scales before
and after the intervention. It can be seen that more
subjects show improvement, and this is also evident from
Table 4. Table 4 shows the percentage of subjects who
experienced improvement as a fraction of all the subjects
that experienced a change in the any of the scales. In all
scales, 70-75% of the subjects who experienced a change

Table 3: DASS average (standard-deviation) reports be-
fore and after the scribble intervention

Scale Before After Avg. Delta
Depression  8.12 (9.2) 7.30 (9.4) -0.82 (3.5)
Anxiety 5.42 (6.4) 4.53 (6.4) -0.90 (4.5)
Stress 10.90 (8.1) 879 (82)  -2.11 (5.2)
Total 24.46 (20.5) 20.62 (21.2) -3.83 (9.4)

Table 4: The rate of improvement vs. deterioration in
each scale. For the sample here we excluded the subjects
who reported zero in the relevant pre-intervention scale
and subjects who reported no change. The p-value is
computed using exact binomial test.

F#improvements/N p-value

Depression 100/144 = 0.70 < 0.001
Anxiety 105/148 = 0.71 < 0.001
Stress 151/201 = 0.75 < 0.001
Total 161/225 = (.72 < 0.001

had a positive change. These results are very significant
(p< 0.01, exact binomial test).

We conjecture that subject with sever conditions benefit
more from the exercise. The regression lines in Figure 5
suggest that there might be a trend for greater improve-
ment for subjects with more sever conditions. To verify
that we extract the subjects who had the higher 33%
of the scores in each scales and computed the rate of
improvement and the associated p-value. While it still
holds that more subjects experienced improvement com-
pared to deterioration, the reduced sample size does not,
allow us to show statistical significance in cases of depres-
sion or stress, but there is statistical significance in the
improvement in anxiety (p=0.032, exact binomial test).

The intervention had two variants. Subjects were as-
signed at random to scribble using either their dominant
hand or non-dominant hand. Our main hypothesis was
that the scribble intervention will improve the experience
of depression, anxiety, and stress. Moreover, we hypoth-
esized that using the non-dominant hand for drawing
will have a larger effect than using the dominant hand
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Figure 5: The effect of the intervention: the X axis shows the scale before the intervention and the Y axis shows the
scale after the intervention. Green points present a subject for which there was an improvement, red points represent
subjects for whom there was deterioration and yellow point show subjects for which there was no effect. The black
line is a linear regression line showing the trend. The top left plot, titled "score", refers to the total DASS score which
is the sum of the depression, anxiety, and stress scores.



Table 5: The impact of the hand used on the effect of the intervention. The p-value was computed using Fischer’s

exact test.

improvement rate

dominant hand non-dominant hand [ p-Value
Depression 46/71 = 0.65 54/81 = 0.67 0.47
Anxiety 44/78 = 0.56 61/37 2 0.70 0.048
Stress 73/105 = 0.70 78/100 = 0.78 0.11
Total 74/107 = 0.69 87/118 = 0.74 0.27

and indeed this is the case. In all scales, the subjects
who used their non-dominant hand were more likely to
experience improvement than subjects who were using
their dominant hand. When using Fischer’s exact test
to compute the statistical significance of this result we
find the difference not to be statistically significant (the
p-value for anxiety is 0.048 which is only trending to
significance because Boneferroni correction requires that
the critical p-value for this experiment be 0.0125). We
note that we have no way to verify that all subjects who
were instructed to use their non-dominant hand were fol-
lowing the instructions. Therefore, it is possible that the
difference is larger than reported here.

Sentiment analysis

In two places, the subjects were asked to answer ques-
tions using free form text: once when describing their
scribble and the second time when providing an optional
comment at the end of the task. These bodies of text
provide an opportunity to measure the sentiment of the
subjects. To do so, we have measured the use of posi-
tive and negative terms in the texts to see if emotions
were elicited and what kinds of emotions they were. We
have used lexicons of negative and positive words con-
structed by Hu and Liu [7] to count the number of neg-
ative and positive words used. Lexicon based sentiment
analysis has many limitations (see Section 1.2.2 in [9] for
more details). For example, one of the subjects described
their painting in the following way “I found irritation and
anger. I made squiggles, lines, and dots of every color. It
was fun.”. This description contains two negative words
(irritation, anger) and one positive word (fun) and there-
fore the lexicon based analysis will conclude that it has
a negative sentiment, but one may argue that the main
emotional reaction of the subject is positive. Another
subject used the following description “I found that this
is a fond memory that I had of my childhood. When I
had no worries or responsibilities unjust played outside
with my friends. I miss the freedom of being young.”.
In this case the phrase “‘no worries” contains the nega-
tive word “worries” while the phrase “no worries” has a
positive sentiment that the lexicon based method misses.

However, since more sophisticated sentiment analyzers
are domain specific (see Section 3.4 in [9]), the lexicon
based method provides us with a good proxy. Therefore,
in our analysis we have compared each text to the pos-
itive and negative lexicons and counted the number of
unique words from each of the lexicons were used. The

goal was to find whether sentiments were solicited, what
types of sentiments there were and how were the param-
eters different when people were using their dominant or
non-dominant hand to draw.

Scribble description

As a part of the scribble intervention, subjects were
asked to give a title and a description of their drawing.
We have combined the title and the description into a
single bag of words and compare it to the lexicon. Ta-
ble 6 shows a summary of the results of this experiment.
Subjects used, on average, 2 positive words in their de-
scription and only one negative word. Moreover, 70%
of the subjects used more positive words than negative
words (p-value 9.2 x 1078, exact binomial test). When
looking at the subjects who used their dominant hand,
we notice a slight increase in the number of negative
words used, as well as increase in the overall use of sen-
timent words, either positive or negative. Nonetheless,
regardless of the hand used, there was a clear preference
for the positive sentiment compared to the negative one.

The top positive vocabulary used in describing the scrib-
ble were “happy” (57 subjects), “like” (46 subjects), “hap-
piness” (23 subjects), “love” (19 subjects), and “fun”
(17 subjects). The top negative vocabulary used in
the descriptions were: “chaos” (12 subjects), “confusion”
(8 subjects), “crazy” (6 subjects), “anger” (6 subjects),
“sad” (6 subjects), and “chaotic” (6 subjects)

Comments

After completing the entire task, the subjects had the
option of leaving a comment. As seen in Table 6, about
a half of the subjects (118) left comments. Of these,
in 83 showed a difference in the number of positive and
negative references. In 79 out the 83, the number of
positive references was greater than the number of nega-
tive ones (p-value=2 x 1071, exact binomial test). Most
comments referred to the task. As examples: “this was a
great HIT, really fun and interesting.”, “Thanks for let-
ting me be creative”, or “I felt a little sorted after the
scribbling. Thank you for the opportunity.”. Some sub-
jects had technical difficulties with the drawing tool: “I
had some issues getting the page oriented correctly on
my iPad, it was not easy to see the whole thing. Maybe
my iPad had too low of a resolution. Thanks for the
survey though!”.

The drawing tool itself was very limited which was frus-
trating to some: “I'm an artist and I appreciate art ther-



Table 6: Sentiment in scribble description. This table shows the usage of positive and negative words in the description
of the drawing and the comments left by the users. The win rate is the ratio of the subjects who used more positive
terms (subjects that used the same number of positive and negative terms were excluded). The p-Value applies the

exact binomial test.

Drawing Description Comment
Avgr.age 7 worf:'ls win rate p-Value AV(‘er'age # Worfjs win rate p-Value
positive negative positive negative
All participants 1.95 1.01 134/195 = 0.69 <0.01 0.528 0.09 79/83 =0.95 «0.01
Dominant hand 1.95 0.94 65/04 = 0.70  <0.01 0.52 0.12 37/20 = 0.925 <0.01
Non-Dominant 1.95 1.08 69/101 = 0.68  <0.01 0.54 0.06 42/43 =0.98 «0.01

apy, but this particular means felt pretty crappy. The
rudimentariness of the tool was unsatisfying - the fact
that there was no way e.g. to change brushes/stroke
thickness, or to blend colors. I felt the one type of
stroke that was available was neither relaxing (as a
thicker/softer one might be, reminiscent of painting) nor
expressive (as a thinner and/or sharper one might be).
It just looked like stringy crap.” while others liked the
drawing tool “Love this exercise and the UI of the art
palette was really easy to use. Love it.”

The top positive vocabulary used in the comments were:
“thanks” (27 subjects), “fun” (25 subjects), “interesting”
(14 subjects), “enjoyed” (8 subjects) and “good” (5 sub-
jects). In the negative vocabulary used, the word “sorry”
was used by 2 subjects and 20 additional words were used
only once by any subject.

DISCUSSION

Our study shows that a simple scribbling exercise has
a significant effect on levels of depression, anxiety and
stress as measured by the DASS scales. Majority of
the subject experienced improvement after the interven-
tion (p<0.01, exact binomial test). We note however
that these are short term effect and can be considered
as soothing. The DASS questionnaire asks about the
experience in their last week, and the short scribbling
intervention did not change the experience the subjects
had but maybe rather their perception of their experi-
ence. Overall, the participants’ reaction to drawing as
a soothing mechanism was positive. Most subjects who
left comments after the exercise used more positive lan-
guage than negative (95%, p<0.01). The negative com-
ments were mostly about technical aspects of the online
drawing tool we used.

It would be interesting to measure the long term effect of
using this intervention as a part of treatment. However,
even if the effect is only short term, this intervention
has many merits. It is affordable, accessible, crosses cul-
tural barriers and has good results. While we measured
the intervention using computers and web-sites, this in-
tervention could be administered using paper and colors
which extends its reach even further.

We find these results very encouraging. However many
questions remain. For example, we would like to verify
that the positive feedback is not just because subjects

assumed that was what we are trying to achieve and
tried to “make us happy”. Moreover, the sample that
was used in this study, while diverse, is more educated
and contains more female than the general population.
Therefore, it remains to be found whether this interven-
tion works well for the entire population or for a specific
subset of the population.
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