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INTRODUCTION

The National Comprehensive Cancer Network announced 
that it is important to manage cancer patients’ psychological 
symptoms, since their psychological distress can affect treat-
ment outcomes and their quality of life.1 In the cancer trajecto-
ry, patients often suffer from emotional distress related to the 
uncertainty of the prognosis, physical symptoms such as fatigue 
or pain, and psychological symptoms such as insomnia, anxi-
ety, or depression regarding cancer recurrence or metastasis.2,3 
Particularly, symptoms of depression are commonly observed 
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among cancer patients, and can aggravate their physical symp-
toms and/or impair physical and social functioning.3 It has also 
been reported that depressed patients may show a lower level 
of compliance to medical treatment and lower survival rates 
compared to non-depressed cancer patients.4 Therefore, early 
psychiatric diagnosis and intervention should be conducted for 
these patients in order to alleviate their psychological distress.

Patients with breast cancer are quite vulnerable to depres-
sion. They worry about the prognosis, recurrence, or metasta-
sis, and struggle with the hardships of cancer treatment. Women 
suffering from breast cancer are required to play their roles as 
a housewife and mother and fulfill their duties even as they 
struggle with the difficulties of their illness. Furthermore, for 
female breast cancer patients, surgical removal of breasts can 
be psychologically traumatic and emotionally painful, since 
breasts are not only an important part of the body but are also 
a symbol of femininity and motherhood. For these reasons, it 
is even more important to assess their psychiatric symptoms 
and provide mental health care for them.
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In general, the most appropriate course is that the patients 
visit a psychiatric clinic where their psychiatric symptoms are 
evaluated by a trained psychiatrist. However, sometimes it is 
not easy for these patients to visit a psychiatric clinic due to lack 
of time, accessibility, or social prejudice. In this situation, self-
report rating scales or questionnaires can be used. Further, psy-
chological projective diagnostic tools can also be used to screen 
their psychiatric symptoms. In clinical practice, projective tests, 
like the Rorschach test, can be used by well-trained psycholo-
gists to detect patients’ psychological problems. One of these 
projective tests, the House-Tree-Person (HTP) test, can be used 
by art therapists too. However, while the HTP test is easy to ad-
minister, it lacks a standardized scoring system. Therefore, it 
is meaningful to develop a projective test with a standardized 
scoring system to detect depression in breast cancer patients. 
In this context, art therapists attempted to develop a new diag-
nostic drawing test to overcome the limitations of projective 
tests.5 Among the various drawing tests that were developed, 
the Diagnostic Drawing Series (DDS)6 and the Person Picking 
an Apple from a Tree (PPAT)7 were developed based on the Di-
agnostic and Statistical Manual of Mental Disorders (DSM). 
Both these tests have a standardized scoring system for ana-
lyzing the drawings. However, they are limited in use as diag-
nostic tools, since they do not provide an exact cut-off or an-
choring point for specific psychiatric symptoms of the patient. 

Since art therapists are not trained in psychopathology, such 
assessment should be performed in collaboration with psychi-
atrists. In this context, it is meaningful to investigate and deter-
mine the anchoring points of the drawing tests in collaboration 
with psychiatrists. This will help art therapists to appropriately 
administer the drawing tests to the patients, and guide them 
to visit psychiatric clinics for professional management of their 
symptoms by well-trained specialists. Therefore, in this study, 
we aimed to develop a scoring system for a drawing test to as-
sess depressive symptoms in cancer patients, who need psycho-
logical support for their distress during the cancer trajectories, 
and to explore the anchoring point in the test, which predicts 
clinical depression.

METHODS

This prospective study was conducted at the Asan Medical 
Center from September 2016 to May 2018. We recruited breast 
cancer patients who volunteered to participate in the study, 
based on the following inclusion criteria: 1) women with breast 
cancer aged 20 to 70 years; 2) patients with no major physical 
illness or major psychiatric problem that may reduce the abil-
ity to judge or communicate. We included patients with breast 
cancer without limitations on the stage of cancer, surgery, or 
treatment modalities. The study protocol was approved by the 

Institutional Review Board (2016-0751) of the Asan Medical 
Center; all participants signed informed consent forms for 
participation.

Evaluation
When the participants visited the Cancer Edu-Info Center 

of the Asan Medical Center, a psychiatrist (SC) explained the 
objective of the study to them. They were given the informed 
consent form, rating scale, and questionnaire inquiring their 
medical details (age, cancer stage, and current treatment). The 
patients drew three types of images (free, tree, and feeling) us-
ing 12 pastel colors with strong gradients on a quarto paper; 
this is helpful for maximizing emotional expression, thus help-
ing emotionally suppressed breast cancer patients to express and 
sublimate their emotions. During the drawing test, the research-
er provided relevant topics for each drawing, and refrained from 
conversation while the participants drew. 

Assessment tools

The Diagnostic Drawing Series & Drawing Analysis Form
The DDS was developed8 in an attempt to discover a corre-

lation between psychopathology and the formative elements 
of images, based on diagnostic methods outlined in the DSM-
III and DSM-III-R. The DDS utilized 23 formative elements 
(Color, Idiosyncratic color, Blending, Elements, Line length, 
Integration, Tree, Depiction, Edges, Image, Enclosure, Pressure, 
Movement, Space usage, Tilt, Unusual placement, Ground-
line, People, Animals, Objects, Symbols, Writing, and Land-
scape) to develop a standardized scoring index, thereby rein-
forcing subjective errors commonly seen in projective tests.9 
The DDS has significance as a drawing test tool in that it is the 
first scientific drawing scale with verified validity and reliabil-
ity as a supportive evaluation tool for the diagnosis of psychi-
atric patients.10 The advantage of this test is that individuals 
can comfortably participate in it as the use of pastels promotes 
relaxation.11 After completion of the test, the images drawn by 
the participants were evaluated based on the Drawing Analy-
sis Form (DAF) developed by Cohen.6,9,12

Patient Health Questionnaire-9
For assessing convergent validity, we used the Patient Health 

Questionnaire (PHQ)-9. The PHQ-9 was developed to mea-
sure patients’ depressive symptoms. It has nine items, scored 
on a scale from 0 to 3, with a total score ranging from 0 to 27.13 
A higher score indicates more severe depressive symptoms (0 
to 4=minimal depression, 5 to 9=mild depression, 10 to 14= 
moderate depression, 15 to 19=moderately severe depression, 
and ≥20=severe depression). In this study, we defined a PHQ-9 
score of ≥10 as indicating clinical depression.13 
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Development of the Drawing Test Form for 
Depression 

Step 1: Selecting formative elements which are related to 
depression

In order to develop a drawing test form for evaluating the 
depressive symptoms of the breast cancer patients, we first ob-
served the differences in the drawing styles of three images (free, 
tree, and feeling) based on the PHQ-9 scores (score ≤9 vs. >9). 

Step 2: Formative elements reported as associated with 
depression in the literatures

We reviewed previous studies (published since 2010)14-20 on 
the drawing styles of Korean women with depression, and dis-
covered that the formative elements in the drawings reflected 
culture and environment, as well as gender-specific characteristics. 

Step 3: Evaluating the utility of the scoring system of the 
DTF-D

Finally, we composited the items observed in step 1 & 2, and 
developed the final Drawing Tests Form for Depression. And 
the validity of the final diagnostic drawing test was evaluated 
and suggested a cut-off score for clinical depression (PHQ-9 >9). 

Ratings of the Drawing Test Form for Depression
The DFA, developed by Cohen, is able to perform objective 

evaluations based on 23 items. However, there were limitations 
in using the DFA as an evaluation tool in art therapy, because 
the DFA did not provide a quantified scoring method. In this 
study, we proposed a new evaluation standard for 8 items of 
DTF-D (Supplementary Material in the online-only Data Sup-
plement), which were observed from step 1 and 2. 

Harmony 
It was reported that patients with depression tend to draw 

pictures with a lack of integration.21 Integration in DDS signi-
fies the overall harmony of the drawing. In this study, we re-
placed integration of DDS with Harmony. The evaluation cri-
teria of harmony is based on the DFA criteria. If it has good 
integration and comes well together, it is checked well harmo-
nize. On the other hand, if the drawing lacks integration or if 
each component is drawn independently so that it lacks visual 
connection, it is going to be a drawing lacking harmony. More-
over, overly simplified drawings such as stick figures or trees 
in the shape of a lollipop will also be considered as lacking in 
harmony.

Tilt
Drawings that had a tilted vertical-axis to any direction, right 

and left, were also associated with depression.22 Tilt was eval-

uated based on the DFA’s criteria. However, because the DFA 
did not provide a clear justification behind the 15-degree eval-
uation standard, in this study we checked drawings as tilted if 
the vertical axis was tilted at least 5-degrees to the left or right.

Symbol
‘Symbol’ in this study includes the evaluation criteria of land-

scapes, known to be associated with depression in DFA. In ad-
dition to this, it includes objects like the sun, starts, water, ani-
mals, people, heart and others that are understood as symbols 
in art therapy. However, symbolic with personal significance 
were excluded from the evaluation criteria according to the cri-
teria of DFA that personal symbols are recommended to be ex-
cluded from evaluation. Symbol should be possible to identify 
what it represents, thus excluding unique personal emblems 
and designs.  

Space utilization
Space usage is also used to evaluate a patient’s depression, and 

it has been reported that patients with depression used very 
little space.7,21 People who are psychologically and emotionally 
healthy are known to use approximately 2/3 of the surface in 
general.7 Therefore, we decided drawings that used less than 
60% of surface space to be associated with depression. However, 
since it is difficult to accurately measure 60% of used surface 
space, drawings were divided into four blocks across vertical 
and horizontal axes (16 blocks in total)—drawings that used less 
than 9 blocks were coded as positive for depression. In this case, 
empty space comprises approximately 56.2% of the total sur-
face space. Empty space is defined as space where there is no 
drawing or only colored in without any expression of a specific 
object, in accordance with DFA standard.

Surrounded
Similar the previous study,22 enclosure in DFA was associated 

with depression. The DFA has separate check boxes to evaluate 
enclosure and surrounded, but we unite those two items as a 
single item of Surrounded, since symbolic meanings of both 
items were similar in art therapy psychological and physical de-
fense.23 The label becomes surrounded to imply both meaning, 
enclosure and surrounded.

Description
Description is an indicator to evaluate the detailedness of the 

drawing. Drawings that lack detailed portrayals indicate lack 
of energy and signs of depression.24 Park17 and Choi18 found that 
the drawings of people with depression lacked detail or form.

Pen pressure
Called pressure in DFA, refers to the pressure of the hand 
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when drawing and can be categorized as low, medium, and 
strong; the evaluation criteria for pen pressure follows that of 
DDS. 

Quality of line
The quality of line is an important criterion to assess patient’s 

status. Patients with depression usually use short lines14 or faint 
lines with low pen pressure.23 Therefore, this study used short 
lines or disconnected lines as a criteria to evaluate depression. 

Example of ratings of the Drawing Tests for Depression
Figure 1 shows an example of ratings of the Drawing Test for 

Depression. The subject agreed that we use her drawings in the 
manuscript. Case 1: a 49-year-old woman who was assessed as 
having depression; Patients Health Questionnaire-9 items scale 
score was 14 and the Drawing Test Form for Depression score 
was 11. First, a free drawing (Figure 1A); there is a considerable 
distance between the two trees (Harmony, 1 point), a trunk of 
the tree was drawn with disconnected short lines (Quality of 
line, 1 point), pen pressure of the drawing is weak (Pen pres-
sure, 1 point). The drawing is divided by the sea and land with 
a fence which can be understood as a symbol of depression and 
lack of sociality (Symbol, 1 point), and the fence creates a di-
vided boundary of land (Surrounded, 1 point). Second, a tree 
drawing (Figure 1B); similar to the free drawing, pen pressure 
is weak (Pen pressure, 1 point), the tree was drawn with discon-
nected short lines (Quality of line, 1 point), and the falling nuts 
on the ground symbolizes feelings of hopelessness (Symbol, 1 
point). Third, a feeling drawing (Figure 1C), weak pen pressure 
(Pen pressure, 1 point), heart- shaped materials as a symbol of 
love (Symbol, 1 point), and the letters inside of the heart was 
rated as enclosed (Surrounded, 1 point).

Statistical analysis
Statistical analyses were performed using SPSS version 21.0 

for Windows (IBM Corp., Armonk, NY, USA). The clinical 
characteristics were summarized as mean±standard deviation. 

The level of significance for all analyses was defined as p<0.05 
(two-tailed), and the chi-square test was used for between-
group analysis of the categorical variables. Receiver operating 
characteristic (ROC) analysis was carried out to explore the 
appropriate cut-off point for the drawing test in accordance 
with the PHQ-9 scores.

RESULTS

Ninety-five breast cancer patients participated in this study; 
the majority of them (n=36, 37.9%) were in their 40s. Among 
participants, 6 (6.3%) were stage 0, 32 (33.7%) were stage I, 33 
(34.8%) were stage II, 18 (18.9%) were stage III, and 6 (6.5%) 
were stage IV. Most patients received surgical treatment (n=90, 
94.7%), with some undergoing chemotherapy and hormonal 
therapy during the course of this study. The demographics of 
the participants are outlined in Table 1. 

Step 1: selecting formative elements which are 
related to depression

Table 2 shows the differences in formative elements of the 
DDS in three drawings between depressed and non-depressed 
patients. We just present the elements which were significantly 
different between two groups (Integration, Tilt, Landscape, 
Space usage, and Enclosure). The degree of Integration refers 
to the overall harmony of the drawing, and the proportion of 
disintegration in free drawing was higher among depressed pa-
tients compared to non-depressed (χ2=7.075, p=0.03). Tilt re-
fers to a condition when the vertical axis of the drawing is tilted 
more than 15 degrees to the surface, and this element showed 
a significant difference just in free drawing (χ2=7.564, p=0.01); 
tilt was more prevalent in the depressed than in the non-de-
pressed group (17.5% vs. 43.8%). Landscape refers to the draw-
ing include water, sun, star, animal and other objects. It showed 
a significant difference in only free drawing (χ2=11.323, p=0.01). 
Space usage was divided into four stages based on the rate of 
surface use. This element showed a significant difference just 

Figure 1. Analysis of the drawings of a subject using the Drawing Test Form for Depression. A: A free drawing. B: A tree drawing. C: A feel-
ing drawing.

A  B C
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in free drawing (χ2=8.337, p=0.04). Enclosure refers to the clo-
sure of the drawing. The presence of closure showed statistical 
significance when analyzed against the score of depression, 
in all of three drawings. In free drawing, 15.6% of the partici-
pants with depression drew an enclosure, while 44.4% of the 
participants without depression drew it (χ2=7.775, p=0.006). In 
tree drawing, 6.2% of patients with depression and 12.7% of 
patients without depression drew it (χ2=0.937, p=0.006). How-
ever, feeling drawing showed contrasting results, where 30.2% 
of the non-depressed patients drew an enclosure, while 53.1% 
of the depressed patients drew (χ2=4.576, p=0.04). 

Step 2: formative elements reported as associated 
with depression in the literatures

We reviewed previously published studies about the relation-
ship between psychiatric symptoms and drawing response char-
acteristics of breast cancer patients, which were available from 
the Korea Education and Research Information Service; for 
this study, we only considered papers published after 2010. We 
excluded studies that were conducted on teenagers or male pa-
tients. We identified 10 studies that targeted adult female pa-
tients; of these studies, four were published in 2010, two in 2011, 
two in 2012, one in 2014, and one in 2016. We confirmed that 
depression was related to Integration,14 Tilt,15 Symbols,15,16,18,19 
Space usage,17,19 Depiction,16,18 Pressure,15,16 Color,17,20 and Line 
length.15,16 Combining the literature and the results of the DDS 
test in this study, we confirmed that 9 elements, including Inte-
gration, Tilt, Symbols, Enclosure, Space usage, Depiction, Pres-

sure, Color, Line length, were related to depression (Table 3). 
Based on the results of this study, a scoring system was devel-
oped for the drawing test for depression (Supplementary Ma-
terial in the online-only Data Supplement). Finally, we decided 
to remove the element of Color, which displayed an excessively 
biased ratio in drawing responses of the breast cancer patients, 
from the final DTF-D. 

Evaluation of the drawings included the degree of expression 
in showing harmony and description, with quality of lines, en-
closure, tilt, and symbolism evaluated based on whether or not 
they were present in the drawing. The standard for use of space 
was also established, where, if the participant used more than 
70% of the provided area, she was evaluated as emotionally sta-
ble. However, since 70% of the paper was difficult to define 
quantitatively, the actual evaluation involved dividing the pa-
per into 16 equal pieces. A lack of space usage was concluded 
if the drawing was present in fewer than 10 of these pieces (i.e., 
62.5% of the total surface). If the lines were short, lacking pen 
pressure, or if no lines were used in the drawing, it was deemed 
to be a drawing response characteristic of a depressed patient, 
and was scored as 1. Based on the study by Kim et al.,22 breast 
cancer patients with depression showed mostly moderate pen 
pressure, unlike psychiatric patients with depression. Pen pres-
sure was classified into three levels with the following scores: 
weak pen pressure=1, medium pen pressure=0.5, and strong 
pen pressure=0.  

Step 3: evaluating the utility of the scoring system of 
the DTF-D

From step 1 & 2, we selected 9 items of Integration, Tilt, Sym-
bol, Space usage, Depiction, Pressure, Color, and Quality of lines 
(Table 3). In this study, we finalized the Drawing Test Form for 
Depression editing the concepts as “Harmony, Tilt, Symbol, 
Space utilization, Surrounded, Description, Pen pressure, and 
Quality of line.” The color was not included in the final form, 
since more than 85% of patients used more than four colors.  

The total score of the DTF-D was significantly correlated with 
the PHQ-9 score (r=0.45, p<0.01), and a significant correlation 
was observed in each free, tree, and feeling drawings (Table 4). 
From the ROC analysis (Figure 2), the optimal cut-off for the 
drawing test for depression for PHQ-9 >9 was 7, with an area 
under the curve of 0.82, a sensitivity of 0.85, and specificity 
of 0.64.

DISCUSSION

In this study, we attempted to develop and validate a stan-
dardized scoring system for the drawing test for depression. 
The drawing test form for depression consists of 8 items includ-
ing Harmony, Tilt, Symbol, Space utilization, Surrounded, De-

Table 1. Demographic characteristics of the participants

Variables Total participants (N=95)
Age (years)
≤39 21 (22.1)
40‒49 36 (37.9)
50‒59 28 (29.5)
≥60 10 (10.5)

Cancer stage
0 6 (6.3)
I 32 (33.7)
II 33 (34.8)
III 18 (18.9)
IV 6 (6.3)

Treatment history
Radiation therapy 51 (53.7)
Hormones therapy 26 (27.4)
Chemotherapy 21 (22.1)
History of surgical operation 90 (94.7)
Others 8 (8.4)
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Table 2. The graphic elements of the DDS and depression scores

Variables
Not depressed (N=63)

(PHQ-9 ≤9)
Depressed (N=32)

(PHQ-9 >9)
Total (N=95) χ2 test, p-value

DDS: integration

Free drawing χ2=7.075, p=0.03*
Disintegration 1 (1.6) 5 (15.6) 6 (6.3)

Integration 51 (81.0) 22 (68.8) 73 (76.9)

Impoverish 11 (17.4) 5 (15.6) 16 (16.8)

Tree drawing χ2=1.868, p=0.40

Disintegration 4 (6.3) 2 (6.2) 6 (6.3)

Integration 56 (88.9) 26 (81.3) 82 (86.3)

Impoverish 3 (4.8) 4 (12.5) 7 (7.4)

Feeling drawing χ2=0.294, p=0.86

Disintegration 15 (23.8) 7 (21.9) 22 (23.2)

Integration 38 (60.3) 21 (65.6) 59 (62.1)

Impoverish 10 (15.9) 4 (12.5) 14 (14.7)

DDS: tilt

Free drawing χ2=7.564, p=0.01*
No 52 (82.5) 18 (56.3) 70 (73.7)

Yes 11 (17.5) 14 (43.7) 25 (26.3)

Tree drawing χ2=0.285, p=0.68

No 59 (93.7) 29 (90.6) 88 (92.6)

Yes 4 (6.3) 3 (9.4) 7 (7.4)

Feeling drawing χ2=0.229, p=0.75

No 55 (87.3) 29 (90.6) 84 (88.4)

Yes 8 (12.7) 3 (9.4) 11 (11.6)

DDS: landscape (symbol)

Free drawing χ2=11.323, p=0.01*
Landscape 39 (61.9) 14 (43.8) 53 (55.8)

With water 11 (17.5) 5 (15.6) 16 (16.8)

Water only 5 (7.9) 0 (0.0) 5 (5.3)

None 8 (12.7) 13 (40.6) 21 (22.1)

Tree drawing χ2=0.224, p=0.89

Landscape 39 (61.9) 19 (59.4) 58 (61.1)

With water 5 (7.9) 2 (6.3) 7 (7.4)

Water only 0 (0.0) 0 (0.0) 0 (0.0)

None 19 (30.2) 11 (34.4) 30 (31.6)

Feeling drawing χ2=6.390, p=0.94

Landscape 6 (9.5) 2 (6.3) 8 (8.4)

With water 4 (6.3) 5 (15.6) 9 (9.5)

Water only 8 (12.7) 0 (0.0) 8 (8.4)

None 45 (71.4) 25 (78.1) 70 (73.7)
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scription, Pen pressure, and Quality of line. We found a cut-
off point of 7 on this drawing test form to indicate depression, 
which was validated against a score for clinical depression de-
fined as PHQ-9 >9.

Based on the 23 formative elements of the DDS, depression 
in the breast cancer patients showed a correlation with the num-
ber of colors used, degree of integration, closure status, degree 
of space usage, tilt, and background. However, as more than 
85% of the participants used more than four colors, this ele-
ment showed too much bias to be meaningful. Whereas, inte-
gration showed a higher prevalence in the non-depressed group 
than in the depressed group. The concept that a psychological-
ly healthier mind demonstrates more harmony and creativity 
than the mind of a depressed person was directly reflected in 

the drawings. 
Enclosure indicates a mental isolation from the outside world.25 

In this study, participants with depression showed less closure 
in free drawing but more in feeling drawing. Closure may not 
have been apparent in free drawing due to a characteristic (ex-
pression suppression) of breast cancer patients. They may re-
press their thought and emotion in the first drawing because of 
high tension to new environment. Yet, because feeling drawing 
is the last drawing of DDS and use an abstract subject, partici-
pants may reduce the tension and express their thought and 
emotion freely.    

The non-depressed patients exhibited a higher space usage 
rate than the depressed group in free drawing. A larger num-
ber of people in the depressed group used less than 33% of the 

Table 2. The graphic elements of the DDS and depression scores (continued)

Variables
Not depressed (N=63)

(PHQ-9 ≤9)
Depressed (N=32)

(PHQ-9 >9)
Total (N=95) χ2 test, p-value

DDS: space usage

Free drawing χ2=8.337, p=0.04*
1%–33% 0 (0.0) 4 (12.5) 4 (4.2)

34%–66% 3 (4.8) 1 (3.1) 4 (4.2)

67%–99% 48 (76.2) 21 (65.6) 69 (72.7)

Full 12 (19.0) 6 (18.8) 18 (18.9)

Tree drawing χ2=0.135, p=0.99

1%–33% 14 (22.2) 8 (25.0) 22 (23.2)

34%–66% 6 (9.5) 3 (9.4) 9 (9.5)

67%–99% 36 (57.2) 18 (56.2) 54 (56.8)

Full 7 (11.1) 3 (9.4) 10 (10.5)

Feeling drawing χ2=4.328, p=0.23

1%–33% 2 (3.2) 3 (9.4) 5 (5.3)

34%–66% 9 (14.3) 2 (6.3) 11 (11.6)

67%–99% 46 (73.0) 21 (65.5) 67 (70.5)

Full 6 (9.5) 6 (18.8) 12 (12.6)

DDS: enclosure

Free drawing χ2=7.775, p=0.006†

No 35 (55.6) 27 (84.4) 62 (65.3)

Yes 28 (44.4) 5 (15.6) 33 (34.7)

Tree drawing χ2=0.937, p=0.006†

No 55 (87.3) 30 (93.8) 85 (89.5)

Yes 8 (12.7) 2 (6.2) 10 (10.5)

Feeling drawing χ2=4.576, p=0.04*
No 44 (69.8) 15 (46.9) 59 (62.1)

Yes 19 (30.2) 17 (53.1) 36 (37.9)
Values are presented as number (%). *p<0.05; †p<0.01. DDS, Diagnostic Drawing Series; PHQ-9, Patient Health Questionnaire-9
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space provided, which was consistent with two previous stud-
ies.21,24 From the art therapy perspective that the paper space 
used by participants represents their world,23 it may be conclud-
ed that depressed people who have lost interest in life showed 
reduced willingness to fully utilize the space provided for their 
drawings.

Tilt only differed between the two groups in free drawing 
(χ2=7.564, p=0.01). The use of tilt was more prevalent in the 

depressed than in the non-depressed group. This was in line 
with the results of Mankckam and Sajani,26 which found more 
tilt in the drawing response characteristics of depressed teen-
agers, and complemented Park’s opinion27 that people who are 
intimidated and shy exhibit tilt. Tilt can be understood as a de-
piction of participants’ intimidated psychological state as a re-
sult of their cancer diagnosis. 

Depressed patients’ expression in relation to background was 
also visible only in free drawing, where the non-depressed group 
used all categories of background, including background, wa-
ter drawing (such as lakes or rivers), and water-only drawing 
(where water is the main focus) more often than the depressed 
group. The depressed group more often produced a blank draw-
ing. Our finding that the non-depressed group used more wa-
ter or water-only drawings contradicted the results of Cohen 
et al.,12 who found a higher prevalence of water-only drawings 
among depressed patients. Even though water has been under-
stood as indicating sadness in art therapy, water also symbolizes 
fecundity in myth, which may explain our finding. The greater 
prevalence of the blank drawing category among breast cancer 
patients with depression can be understood as a reflection of the 
psychological desires of breast cancer patients, who expressed 
a desire for social isolation and emotional suppression by not 
including a subject in their drawings. 

Based on the literature and the results of the DDS, a lack of 
harmony and description, quality of lines, presence of enclo-
sure and division, usage of symbolism, use of less space, and 
weak pen pressure were selected as indicators to derive a scor-
ing index for identifying depression in breast cancer patients. 
The total evaluation score of the three drawings was 24, with 
a cut-off value for depression as 7 (AUC 0.82, sensitivity 0.85, 

Table 4. Correlation coefficients between the PHQ-9 scale score 
and the modified drawing test score

PHQ-9 (N=95)
Total score on the modified drawing test 0.45†

Free drawing score 0.31†

Tree drawing score 0.26*
Feeling drawing score 0.22†

*p<0.05; †p<0.01. PHQ-9, Patient Health Questionnaire-9

Table 3. Graphic elements significantly related to depression

Diagnostic Drawing Series In previous literature
Depression

Integration Integration14

Tilt Tilt15

Landscape Symbol15,16,18,19

Space usage Space usage17,19

Enclosure -
- Depiction16,18

- Pressure15,16

- Color17,20

- Quality of lines15,16
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Figure 2. The receiver operating characteristic (ROC) curves for depression. A: ROC curve for total score of the modified drawing test for 
depression. B: ROC curves for each subcategory of the modified drawing test for depression.
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and specificity 0.64). Thus, this study standardized an evalua-
tion method for breast cancer patients’ drawing by suggesting 
clear scoring criteria and developing a scoring index. Therefore, 
it is meaningful in providing a threshold for evaluating depres-
sion in breast cancer patients using a drawing test. Our results 
indicate that drawing tests could potentially be used as support-
ive diagnostic tools for evaluating depression in breast cancer 
patients in the future.

Nevertheless, the number of participants was limited, and 
the evaluation of depression depended on a self-report survey 
rather than a diagnosis by a professional psychiatrist. Addition-
ally, although this study suggested a universal, quantitative eval-
uation method for drawings by breast cancer patients, the eval-
uation of the drawings was still subjective. Therefore, there is 
a need to continue studying drawing response characteristics 
in breast cancer patients to obtain a more specific standard for 
evaluating such drawings in future. A more detailed standard 
for evaluation and a quantitative evaluation method will help 
drawing tests overcome a lack of consistency and gain more val-
ue as a supportive tool in evaluating psychiatric symptoms in 
breast cancer patients in the medical field.

We attempted to develop a drawing test form for diagnos-
ing depression among breast cancer patients. Although it still 
is not easy to apply this test in clinical practice, the findings pro-
vide a new direction for future research and practice, which can 
be helpful for assessing depressive symptoms in breast cancer 
patients.
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Supplementary Material

Drawing Test Form for Depression (DTF-D)
This test contains 8 questions that will be used to evaluate depression. Observe closely and answer the questions that follow. 

While answering the questions, judge the drawing based on its overall mood. After evaluation of the three drawings (free, tree, and 
emotion) is completed, please rate them according to the evaluation method (EM) of each drawing element. The total score is 24. 
A score of ≥7 is considered as depression.

Total score

Harmony
This question is for proper consonance between elements and/or images in the drawing. The relevance or graphic consistency 

between the subject and drawing is important. Improper distance between the items in the drawing indicates a lack of harmony. 
“Harmony” refers to “integration” in the Drawing Test Form for Depression DAF.

Questions Yes No

Lack of graphical or thematic harmony.

There is isolation or considerable distance between items. 

Drawing with defensive characteristics (e.g., keyhole tree, lollipop tree, stick man) 

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0

Tilt
A slope of more than 5 degrees to the left or right. The use of tools to measure the slope is recommended because it is difficult 

to gauge the slope with the naked eye.

Questions Yes No

The vertical axis is tilted more than 5 degrees to the left or right.

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0

Symbol
Conventional representation of a single image such as a mark or sign (it should not be a personal idea). It includes all the sym-

bolic items incorporating the criteria of “landscape” in the DAF. 

Questions Yes No

The image used is represented conventionally or larger than its original meaning. 

A mark or sign that is generally called a symbol in art therapy. 

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0

Space utilization
To evaluate this, the drawing sheet is visually divided into four equal parts horizontally and vertically. A total of 16 blocks are 

made. At least 9 blocks should be filled with drawings. It does not count if a block has been filled only with color without any 
drawing. “Space utilization” is the concise version of “Space usage” in the DAF.  

Questions Yes No

Even if more than nine blocks are painted, most of them are meaningless drawings that  
  have been painted with the side of the pastel.

Less than nine blocks are filled with a drawing. 

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0



Surrounded
When a single-colored form or line completely surrounds an item. However, it does not have to be perfectly enclosed. “Sur-

rounded” includes the criteria of “enclosure” in the DAF. 

Questions Yes No

The form or line encloses an item that is alive. 

The form or line surrounds an item that is alive. 

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0

Description
If the drawing is expressed in detail or not. Look carefully for a lack of description, distortion of size, omission, and emphasis in 

the drawing. If less than three colors are used, mark it as “lack of description.” “Description” including the criteria of “depiction” in 
the DAF has a larger concept of expression.  

Questions Yes No

A lack of description.

Any distortion of size in the drawing (small size).

Any omitted parts (except the nose and ears of people).

It is hard to recognize the form because of inaccuracy. 

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0

Pen pressure
It refers to the amount of pressure that was applied when drawing. It has three levels: dim, medium, and strong. Dim is when 

the white color of the paper is visible. Medium is when the color has been painted well overall. Strong is when it is hard to discern 
the white part of the paper and when the color was painted very thick with the pastel. “Pen pressure” includes the criteria of “pres-
sure” in the DAF.

Questions Dim Medium Strong

Read the above-mentioned instructions and choose any one: Dim, Medium, or Strong.  

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0 0

Quality of line
It is a graphic element that expresses an individual’s personality and feelings. The questions should be answered after checking 

the condition of the line. “Quality of line” includes the criteria of “Line length” in the DAF. 

Questions Yes No

The line drawn is pale.

Drawing without lines using only facets of the pastel.

A long line that is formed using unconnected short lines.

(EM) If at least one of the answers is marked as “Yes,” allot a score of “1.” 1 0


