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An assessment of mood or emotion is important in developing mental health measures,
and facial expressions are strongly related to mood or emotion. This study thus aimed
to examine the relationship between levels of negative mood and characteristics of
mouth parts when moods are drawn as facial expressions on a common platform.
A cross-sectional study of Japanese college freshmen was conducted, and 1,068
valid responses were analyzed. The questionnaire survey consisted of participants’
characteristics, the Profile of Mood States (POMS), and a sheet of facial expression
drawing (FACED), and the sheet was digitized and analyzed using an image-analysis
software. Based on the total POMS score as an index of negative mood, the participants
were divided into four groups: low (L), normal (N), high (H), and very high (VH). Lengths
of drawn lines and between both mouth corners were significantly longer, and circularity
and roundness were significantly higher in the L group. With increasing levels of negative
mood, significant decreasing trends were observed in these lengths. Convex downward
and enclosed figures were significantly predominant in the L group, while convex upward
figures were significantly predominant and a tendency toward predominance of no
drawn mouths or line figures was found in the H and VH groups. Our results suggest that
mood states can be significantly related to the size and figure characteristics of drawn
mouths of FACED on a non-verbal common platform. That is, these findings mean that
subjects with low negative mood may draw a greater and rounder mouth and figures
that may be enclosed and downward convex, while subjects with a high negative mood
may not draw the line, or if any, may draw the line shorter and upward convex.

Keywords: convex, enclosure figure, facial expression drawing, feature, length, line, profile of mood states

INTRODUCTION

Poor mental health is one of the most important social problems in contemporary society, and
countermeasures have been discussed for years (Wagner et al., 2016; McLafferty et al., 2017).
Surprisingly, over 8,00,000 people die due to suicide every year, and it is the second leading
cause of death among those 15-29 years old in the world (World Health Organization, 2019).
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The World Health Organization (2019) has thus reported that
early identification of individuals with acute emotional distress
is of paramount importance to prevent suicide. In addition,
many cases of social withdrawal and delinquency are found
in developed countries. Such maladaptive states are strongly
related to mood changes, such as enhanced anxiety, before
falling into these situations (Ellis and Hoskin, 2018). Therefore,
further scientific evidence for the simple assessment of anxiety
or mood is urgently needed to develop countermeasures against
poor mental health.

Many anxiety, mood, or emotion assessment tools have
been developed in the past (Watson et al., 1988; Rossi and
Pourtois, 2012). These tools are divided broadly into two
categories, questionnaire methods and projection methods, and
both methods have advantages and disadvantages. Standard
questionnaire surveys, such as the Profile of Mood States
(POMS), the Positive and Negative affect Schedule (PANAS),
the State-Trait Anxiety Inventory (STAI), or the Manifest
Anxiety Scale (MAS), are easily available to conduct large-scale
investigations (Watson et al., 1988; Rossi and Pourtois, 2012).
Because the results generally do not include the subjective views
of observers, the reliability and validity of questionnaires are
generally high (Elbers et al., 2012). However, the methods have
issues of context or order effects, and the obtained answers
can include underrated or distorted contents (Shephard, 2003).
Although it is difficult to detect underrated and distorted contents
in anxiety or mood assessment, the results of questionnaire
investigations in other research areas, such as nutrition or
physical activity, have been found to differ from actual measured
values (Prince et al., 2008; Kaeppler and Erath, 2017). Self-
questionnaires are also well-known to increase the intensity and
frequency of self-reported symptoms in people with predominant
negative affect (Watson and Pennebaker, 1989). Conversely, with
projection methods, such as the Baum test and house-tree-human
painting, it can be expected that subjects can react freely, and the
responses can reflect the complex human nature; they are thus
used in a wide range of applications (Stanzani Maserati et al.,
2015). However, because the inner aspects of mood and mind are
assessed based on drawn size, shape, color, or position, projection
methods have no or poor criteria for an objective evaluation, such
as specific reference values (Hammer, 1980). Thus, the obtained
results may vary depending on the skills of observers, and major
issues have to be addressed (Hammer, 1980). Therefore, a mood
assessment tool that combines questionnaire and projection
approaches has advantages, in that it is simple to administer
and convenient to measure and does not require specific skills
or expert knowledge compared with other single methods.
To the best of our knowledge, no study has attempted to
develop such tools.

Several previous studies have examined the relationships
between facial expressions and mood or emotion in humans
(Darwin, 1872; Ekman, 1970; Matsumoto and Willingham, 2009;
Wegrzyn et al., 2017; Magdin et al,, 2019; Sato et al., 2019),
and mood or emotion changes, such as happiness and anger,
modulate facial expressions (Leppanen et al., 2017; Aguado
et al., 2019; Scherer et al, 2019). In particular, some facial
expressions are universal, reliable markers of discrete emotions

when emotions are aroused, and there is no reason to modify
or manage the expression (Darwin, 1872; Matsumoto and
Willingham, 2009). In addition, the Pain Rating Scale and the
Face Pain Scale are widely available for the assessment of levels
of pain using facial expression pictures even in children or
elderly persons (Hicks et al., 2001; Fadayevatan et al., 2019), but
these selective scales can have some issues, such as questionnaire
methods. On the other hand, studies using free drawing reported
that, when imagining positive topics, the picture that was drawn
had a larger size than when imagining negative topics (Burkitt
etal., 2003, 2004; Picard and Lebaz, 2010). That is, these findings
mean that the effects of mood or emotion can be reflected in the
non-verbal methods of free drawing, although standard objective
evaluation criteria have not yet been developed. Therefore, if
subjects themselves draw a free picture of their mood as a facial
expression on a common platform, the facial picture drawn seems
likely to indicate their mood by reacting freely and approaching
the complex human nature at that time, and standard objective
evaluation criteria can be determined or quantified.

Based on this information, we hypothesized that mood states
are strongly related to characteristics of facial expression drawing
(FACED) on a non-verbal common platform. A study has
demonstrated that facial expressions appear easily, especially
involving the mouth, and mouth changes corresponding to mood
changes have attracted attention in recent years (Wegrzyn et al.,
2017; Skiendziel et al., 2019). To obtain the basic data as the first
step to the development of new simple mood assessment test,
the present cross-sectional study thus aimed to examine whether
mood states are related to mouth characteristics of FACED.

MATERIALS AND METHODS

Participants

This cross-sectional observational study involved 1,251
Japanese college students in the Osaka Institute of Technology.
Participants were recruited from among the freshmen taking a
course in physical education within 1 month from admission.
A total of 39 subjects who refused to participate and 144 with
missing data were excluded from the statistical analysis. Thus,
data were analyzed from 1,068 subjects (male, n = 907; female,
n = 161, Figure 1). The mean age was 18 (range 18-24) years.
The purpose, procedures, and risks of the study were explained
to each participant. All of them provided their written, informed
consent before participating in the study, which was reviewed
and approved by the Human Ethics Committee at the Osaka
Institute of Technology (approval number: 2016-64) and in
accordance with the guidelines of the Declaration of Helsinki.

Measurements

All investigations were conducted in a quiet air-conditioned
room at 22-24°C. Participants’ characteristics such as age, sex,
and daily habits were studied first. In addition, the Japanese
version of POMS 2nd Edition-Adult Short and FACED were
assessed using a questionnaire sheet for exclusive use. Each
participant responded to three questionnaires (characteristics,
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FIGURE 1 | Flow of the study participants.

POMS, and FACED) in random order for approximately
10-15 min.

POMS

In accordance with previous studies (Pribis, 2016; Cho et al,
2018; De Andres-Teran et al., 2019), participants were asked
to answer 35 items pertaining to how they felt during the last
week, including the present, with responses provided using a
five-point scale ranging from 0 (not at all) to 4 (extremely). The
questionnaire consisted of seven subscales: Anger-Hostility (AH),
Confusion-Bewilderment (CB), Depression-Dejection (DD),
Fatigue-Inertia (FI), Tension-Anxiety (TA), Vigor-Activity (VA),
and Friendliness (F). Furthermore, the Total Mood Disturbance
(TMD) score, as an index of total negative moods, was calculated
using the following formula: (AH + CB + DD + FI + TA) —
VA. Finally, each TMD score was converted to a standardized
TMD score, and this score has been widely used as a psychological
indicator (Pribis, 2016; Cho et al., 2018). The reliability of
the Japanese version of the POMS was examined in a healthy
population, and its validity was examined in people with
depression (Yokoyama et al., 1990). The Japanese POMS2 manual
indicates that internal consistency (the Cronbach’s alpha) is 0.79-
0.96, and in this study, the internal consistency of the measured
values was 0.77-0.89.

FACED and Data Analysis

Figure 2 shows the FACED sheet used in the present study. The
actual dimensions of the sheet were 14 cm x 14 cm. The sheet
consisted of three simple circles: the contours of a face and two
eyes. In this survey, participants were asked to express their mood
of the past week including the present as a facial expression. They
freely drew their mood expression on the FACED sheet with no
time or special limitations.

FIGURE 2 | The sheet for facial expression drawing (FACED).

All the drawn FACED sheets were digitized for later off-
line manual analysis using an image-analysis software (Image];
National Institutes of Health, Bethesda, MD, United States).
Each appropriate binarized image was measured more than
once, and means were calculated. The lengths of the drawn
mouth and between both corners of the mouth were assessed
for the size analysis of the drawn mouth. The mouth length
was determined by measuring and tracing the drawn mouth
line or the circumference of the enclosed figure. Analyses of
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segmented line tool of the image-analysis software were utilized
in the measurements. The length between both corners of the
mouth was determined by measuring the direct distance from
one corner to the other corner of the drawn mouth. Analyses of
the straight-line tool of the image-analysis software were utilized
in the measurements. Shape descriptors, such as circularity
and roundness of the drawn mouth line or circumference,
were also automatically determined. In general, circularity
and roundness were calculated using the following formula:
47 x (area)/(circumferential)> and 4 x (area)/[n X (long
axis)?], respectively. Moreover, based on the above analyzed data,
the figure analysis of the drawn mouth was objectively and
automatically performed and then categorized by three points:
(1) with or without mouths, (2) lines or enclosed figures, and
(3) upward convex or downward convex. In particular, upward
or downward convex was defined by assessing the position of
the vertex toward each baseline, which was determined by the
length between both corners. The same single investigator who
was unaware of group assignment performed all image analyses.
The intraobserver coeflicients of variation from the same image
analyses on two separate days were 0.9 +0.2,1.3 £ 0.2, 10.5 4.3,
and 6.2 £ 4.3% for mouth length, length between both corners,
circularity, and roundness, respectively. In addition, the internal
consistencies (the Cronbach’s alpha) of length and round shape
were 0.75 and 0.95, respectively.

Statistical Analysis

According to the POMS manual (Heuchert and McNair, 2015)
and previous studies (Pribis, 2016; Cho et al., 2018), all
participants were assigned to four groups based on standardized
POMS TMD scores: low (L), normal (N), high (H), and very
high (VH) groups (scores 30 to 39, 40 to 59, 60 to 69, and >70,
respectively). Continuous data were analyzed by one-way analysis
of variance (ANOVA) and analysis of covariance (ANCOVA) that
included sex as a covariate. Significant F-values were assessed
using post hoc testing with the Bonferroni correction to identify
significant differences among mean values. Differences in non-
parametric variables were analyzed by the Kruskal-Wallis test
and Scheffe’s method. Trends in continuous data were analyzed
by linearity tests and weighted P-values were adjusted for sample
size. Trends in non-parametric variables were also analyzed by
the Jonckheere-Terpstra test. Relationships between parameters
were analyzed by Pearson’s correlation, Spearman’s correlation,
and stepwise linear multiple regression analyses. All data were
statistically analyzed using SPSS Ver. 25 for Windows (IBM Japan
Inc., Tokyo, Japan) and Excel Statistics 2016 (SSRI Inc., Tokyo,
Japan). Age is presented as mean (minimum-maximum) and
data without age are presented as means & SD. Differences were
considered significant at P < 0.05.

RESULTS

Participants’ Characteristics

Table 1 shows the characteristics of the participants in all groups.
No significant differences were observed in age, height, weight,
walking during commute time, and living. Significant differences

and trends were found in body mass index, sports experience,
frequency of eating breakfast, and sleep duration. Table 2 shows
the results of the POMS in all groups. The standardized POMS
TMD score was higher in the N, H, and VH groups than in
the L group, was higher in the H and VH groups than in the
N group, and was also notably higher in the VH group than in
the H group. A significant increasing trend was observed in the
standardized POMS TMD score.

Size Analysis and Shape Descriptors

On ANOVA, the lengths of the drawn mouth and between both
corners of the mouth were significantly longer in the L group than
in the N, H, and VH groups. Although no significant differences
were observed among the N, H, and VH groups, significant
decreasing trends were observed in both lengths. In addition,
circularity and roundness were significantly higher in the L group
than in the N, H, and VH groups. The results remained significant
after normalizing the standardized POMS TMD for sex when
analyzed by ANCOVA (Figure 3).

Figure Analysis

Figure 4 shows the example results of drawn mouth figures in
FACED. A tendency toward a greater number of participants
with no drawn mouths was found in the H and VH groups
compared with the L and N groups, although no significant
difference was observed in with or without drawn mouths.
Interestingly, however, especially in the Hand VH groups, convex
upward was significantly more common, and convex downward
was significantly less common than in the L and N groups.
Conversely, in the L group, convex upward was significantly less
common and convex downward was significantly more common
than in the H and VH groups. In addition, a line figure was
significantly less common in the L group, and an enclosed figure
was significantly more common in the L group than in the other
groups (Table 3).

Relationships Between Parameters

The length of the drawn mouth, the length between both corners,
and circularity significantly correlated with POMS TMD scores
(r=0.163, P < 0.001; r = 0.142, P < 0.001; r = —0.088, P = 0.005,
respectively), but roundness did not (r = —0.054, P < 0.086).
Conversely, convex form (upward or downward convex) and
shapes of figure (a line or enclosed figure) significantly correlated
with POMS TMD scores (rs = —0.081, P = 0.008; rs = —0.076,
P =0.013, respectively), but faces with or without mouth drawing
did not (rs = —0.050, P = 0.101). We thus performed stepwise
linear multiple regression analyses of factors affecting POMS
TMD scores in three steps. In model 1, the length between
both corners, shapes of figure (a line or enclosed figure), and
convex form (upward or downward) were entered. In model 2, in
addition to the variable in model 1, age, sex, and body mass index
were entered. In model 3, in addition to the variable in model
2, walking during commute time, sports experience, frequency
of breakfast, sleep duration, and living style were entered.
As a result, the length (between both corners) and convex
form (upward or downward) were identified as a significant
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TABLE 1 | Participants’ characteristics.

Parameters Total Low Normal High Very high P-values of one-way Weighted
ANOVA or P-values of
Kruskal-Wallis test linearity test
Participants, n (male) 1,068 (907) 44 (35) 752 (638) 216 (187) 56 (47) - -
Age, years 18 (18-24) 18 (18-21) 18 (18-24) 18 (18-22) 18 (18-21) =0.399 =0.663
Height, cm 169.0 £ 7.6 169.1 £ 8.5 169.0 £ 7.6 1689+ 7.4 168.6 + 8.2 =0.980 =0.684
Weight, kg 61.6+11.1 59.8 +£8.9 61.4 +£10.5 61.8+12.1 645+ 155 =0.179 =0.050
Body mass index, kg/m? 21.44+3.2 20.7+2.6 21.34+ 3.0 2154+ 3.3 226+47T =0.021 =0.009
Walking during commute time, min 17.4 £15.7 16.6 £9.3 17.0£15.2 18.0 £ 18.1 20.6 £16.9 =0.386 =0.106
Sports experience, years 58+4.0 6.3+ 3.9 6.0+ 39 52+38 45+ 39" =0.004 <0.001
Frequency of breakfast, days/week 6.0+18 6.6 +1.1 6.1+£17 544221 58 +2.1 <0.001 <0.001
Sleep duration, h 6.0£1.0 6.0+t 1.1 6.1£1.0 59+10 56+ 1.27 =0.002 =0.001
Living ~ With family, n (%) 904 (84.6) 38 (86.4) 636 (84.6) 179 (82.9) 51(91.1) =0.508 =0.922
Alone, n (%) 140 (13.1) 5(11.4) 100 (13.3) 30 (13.9) 5(8.9)
Others, n (%) 24 (2.2) 1(2.3) 16 (2.1) 7(3.2) 0(0.0)
Age Is presented as mean (minimum-maximum) and data without age are presented as means + SD.
*P < 0.05vs. low; TP < 0.05 vs. normal.
TABLE 2 | POMS scores by group.
Total Low Normal High Very high P-values of one-way = Weighted P-values of
ANOVA linearity test
Anger-Hostility 3.3+3.9 0.5+0.9 21426 6.1 +4.21 10.6 +£5.3TF <0.001 <0.001
Confusion-Bewilderment 7.3+42 12+1.4 6.0 £ 3.1* 11.1+£237 156 £2.5TF <0.001 <0.001
Depression-Dejection 55+ 4.4 08+15 38+28* 994317 152 + 331 <0.001 <0.001
Fatigue-Inertia 93+ 4.4 28+19 8.0 +3.4* 131 +£25™ 1724197 <0.001 <0.001
Tension-Anxiety 10.1 +4.8 3.0+24 8.9 +4.0* 13.8 £ 321 17.3 £ 2.0 <0.001 <0.001
Vigor-Activity 93+4.6 15.4 + 4.1 9.4 4 4.4 8.0+4.07 724527 <0.001 <0.001
Friendliness 10.4 £3.8 13.6 £4.3 10.4 £ 3.6* 10.0+36T 9.4 +4.7% <0.001 <0.001
TMD 262+184 —-72+36 19.3 £ 10.3* 459 +591 68.7 + 7.8 <0.001 <0.001
T score 53.6 + 9.1 37.0+1.7 50.2 + 5.1 633427 745+ 391 <0.001 <0.001
Data are presented as means + SD.
POMS, Profile of Mood States; TMD, total mood disturbance.
P < 0.01 vs. low; TP < 0.01 vs. normal: *P < 0.017 vs. very high.
independent factor modulating POMS TMD score in the analysis De Andres-Teran et al, 2019). Many previous studies

of full-adjusted mode (Table 4).

DISCUSSION

The salient findings of the present study were as follows.
Characteristics of the drawn mouth in the L group were
significantly longer lengths, higher circularity and roundness, and
predominantly enclosed figure and downward convex compared
with all the other groups. Conversely, in the H and VH groups,
there were tendencies toward shorter lengths and line figures
and significantly predominant upward convex compared with
all the other groups. To the best of our knowledge, this is the
first description of the relationship between states of negative
mood and objective characteristics of the drawn mouth part in
the FACED and of specific results presented as numerical data.
The POMS is known to be an assessment tool of
mood states, and it has been widely used as the gold
standard around the world (Pribis, 2016; Cho et al., 2018;

demonstrated that this questionnaire has reliability, and its
validity is high (McNair et al., 2003). The Japanese version of
POMS has also been studied, and it is recognized as a beneficial
tool for assessing Japanese individuals (Yokoyama et al., 1990).
Furthermore, the present study calculated standardized TMD
scores of POMS for each subject based on age and sex (Pribis,
2016; Cho et al., 2018), and participants were divided into
four groups according to the scores. Significant differences
and trends in TMD scores and each subscale were observed
among the groups. Therefore, these results mean that grouping
was performed by a highly valid method supported by many
previous studies.

In the present study, the drawn FACED sheets were digitized,
and appropriate binarized images were analyzed using the
image-analysis software. Thus, the data of size and figure
obtained from the drawn sheets have high objectivity and
validity. In addition, the performed image analysis has high
reproducibility. Nevertheless, the present study showed that the
drawn mouth in the L group had a significantly longer length
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FIGURE 4 | Example drawn mouth figures in facial expression drawing. (A) No drawn mouth figure; (B) convex upward and line figure; (C) convex downward and
line figure; (D) enclosed figure; (E) convex upward and enclosed figure; (F) convex downward and enclosed figure.

and higher circularity and roundness and that an enclosed figure
and downward convex were more common in the L group than
in all the other groups; that is, subjects with low negative mood
drew a larger and rounder mouth and figures that were enclosed
and downward convex. Conversely, the characteristics of the H
and VH groups were a tendency toward no drawn or a smaller

line mouth and upward convex figures predominating, compared
with all the other groups; that is, subjects with a high negative
mood did not draw or, if any line was drawn, drew the line shorter
and upward convex. Stepwise multiple regression analyses also
supported the relationships between negative mood states and
characteristics of drawn mouths after adjusting the effects of
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TABLE 3 | Relationships between drawn figures and negative moods.

Parameters Low Normal High Very high P-values of P-values of
(n =44) (n=752) (n = 216) (n = 56) Kruskal-Wallis test Jonckheere-Terpstra test
Mouth drawing, n (%) 44 (100.0) 731 (97.2) 205 (94.9) 54 (96.4) =0.222 =0.058
(n = 44) (n=731) (n = 205) (n = 54)
Drawn as aline, n (%) 21 (47.7) 570 (78.0)* 166 (81.0)* 46 (85.2)" <0.001 =0.008
Drawn by enclosed figure, n (%) 23 (62.3) 161 (22.0)* 39 (19.0)* 8 (14.8)* <0.001 <0.001
Drawn convex upward, n (%) 0 (0.0 146 (20.0)* 79 (38.5)F 24 (44.4)1 <0.001 <0.001
Drawn convex downward, n (%) 33 (75.0) 317 (43.4)" 59 (28.8)" 8(14.8)F <0.001 <0.001
P < 0.01 vs. low; TP < 0.07 vs. normal.
TABLE 4| Stepwise multiple regression analyses of factors picture.s or characters of mood, such as emojis, often represe.znt
affecting POMS TMD score. a positive mood as downward roundness convex and a negative
mood as a line or upward angular convex (Fadayevatan et al.,
Regression  SE B P R*  2019). Thus, the subjects may image their own mood states
coefficient and consciously select general facial expression characteristics of
Model 1 <0.001 0.042 positive and negative mood states. From the latter perspective,
Constant 39.941 2194 <0.001 previous studies indicate that the size of the drawing content
Convex form 3230 0742 —0434  <0.001 altered depending on the states of mood, and positive topics
Length _0.104 0.024 —0.4133  <0.001 increased the size of drawn pictures (Burkitt et al., 2003, 2004;
Circularity _6.738 2166 —0.096  =0.002 Picard and Lebaz, 2010). Thus, the experimental task could be
Model 2 <0.001 0042 actively performed in subjects with low negative mood, and
Constant 39.941 2.194 <0.001 figure characteristics might become larger and longer. In fact,
Convex form ~3.230 0.742 -0.134  <0.001 the subjects in the L group showed significantly higher scores
Length —0.104 0.024 -0.133  <0.001 on Vigor-Activity and Friendliness as an index of positive mood
Circularity —6.738 2166 —0.096  =0.002 states. On the other hand, mood states expressed on the faces are
Model 3 <0.001 0.080 relatively easy to hide (Ding et al., 2019), and high negative states
Constant 41.128 5.365 <0.001 are generally known to be hidden by the subjects themselves
Length —0.100 0.026 —-0.132  <0.001 (Leppanen et al, 2017). In fact, the subjects in the H and
Convex form —2.858 0.820 -0.120  =0.001 VH groups had significantly higher scores of Anger, Hostility,
Sports experience -0.622 0.189 —0.115  =0.001 Depression, Dejection, Confusion, Bewilderment, Fatigue, and
Body mass index 0.543 0.197 0095  =0.006 Inertia states. Thus, they can unconsciously draw the mouth with
Frequency of breakfast —0.960 0.354 —0.093  =0.007 as little power as possible, and they may not draw the mouth,

Model 1: length (between both corners), circularity, shapes of figure (a line or
enclosed figure), and convex form (upward or downward).

Model 2: model 1 + age, sex, and body mass index.

Model 3: full-adjusted model; model 2 + walking during commute time, sports
experience, frequency of breakfast, sleep duration, and living style.

grouping or confounding factors. Therefore, the present findings
indicate that the states of negative mood may be related to the
size and figure characteristics of drawn mouths on the non-verbal
common platform for young adults.

The psychological mechanisms by which negative mood
levels were related to the size and figure characteristics of
drawn mouths remain unknown. However, these results are
considered to come from consciously imaging characteristics of
actual facial expressions associated with own mood states, from
unconsciously drawing latent mood states, or a combination of
the two. From the former perspective, some studies of actual
face recognition indicate that when people laugh, the shape of
the actual mouth is formed into a downward convex and a
rounded outline feature (Lin et al., 2016). According to Darwin,
all people, regardless of race or culture, universally express
emotions in the face in a similar fashion (Darwin, 1872). Also,

or if any, they may draw the line shorter and upward convex.
However, no direct evidence was obtained in the present study
to support this view. Therefore, further studies are needed to
elucidate the psychological mechanisms.

Currently, over 8,00,000 people die due to suicide every
year, and it is the second leading cause of death among those
aged 15-29 years in the world (World Health Organization,
2019). Many cases of social withdrawal and delinquency are
also found in developed countries (Ellis and Hoskin, 2018).
Thus, to prevent mental health problems, a simple method
of quantifying mood states can be of paramount importance.
In the present study, although the results were statistically
significant, the relationships between negative mood states and
the drawn mouth characteristics were not strong. However, since
the subjects freely can draw facial expressions on a non-verbal
common platform, one possibility is that FACED may partially
reflect unconscious latent mood states, which is one of the major
advantages of projection methods. In future years, digital image
analysis may help to develop objective assessment and criteria,
which are elements of questionnaire methods. Thus, FACED
might be utilized as a simple non-verbal first screening test for
assessment of mood states (i.e., assessing and categorizing low,
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normal, or high negative mood). Accordingly, further studies of
characteristics of other facial parts without mouths, especially
the eyes or eyebrow, and determinations of cutoff and reference
values are needed to develop a tool for mood assessment.

This study has several limitations. First, the present study
involved participants who were only Japanese young male and
female college freshmen, and most subjects were male. However,
grouping methods were used by age- and sex-standardized scores,
and statistical analyses included each group sample size-weighted
results and multiple regression analysis. The results of the present
study were thus considered unlikely to be strongly affected by the
bias of age, sex, and sample size in each group. Second, although
each participant responded to POMS and FACED in random
order, the results of POMS or FACED might be influenced by
the order to answer the questionnaires (i.e., especially in the
second questionnaires). Therefore, further experimental studies
for examining the reliability or validity of FACED and the effects
of order are required to develop a simple mood assessment tool.
Finally, the cross-sectional study design limited the ability to
determine a cause-and-effect relationship regarding the effects of
negative mood states. In terms of a longitudinal design, further
studies with a greater range of subjects, such as children or elderly
persons, are needed to elucidate whether changes in negative
mood states actually affect the size and figure characteristics
of drawn mouths.

CONCLUSION

The present results suggest that mood states are significantly
related to the size and figure characteristics of drawn mouths
of the FACED on a non-verbal common platform. That is, the
present findings mean that subjects with low negative mood
may draw a greater and rounder mouth and figures that may
be enclosed and downward convex, while subjects with high
negative mood may not draw the mouth, or if any mouth is
drawn, may draw a line that may be shorter and upward convex.
These specific and actual data therefore could have important
implications for the development or improvement of a new
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