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ABSTRACT

Background: In the present study we aimed to examine the association between makeup use and depressive
symptoms among community-dwelling older Japanese women.

Methods: This cross-sectional analysis included 1183 community-dwelling older adults (mean age 76.3 + 4.0
years). Depressive symptoms were assessed using the 15-item Geriatric Depression Scale, with scores >5 indi-
cating depressive symptoms. Makeup use frequency was assessed by asking participants, “Do you usually wear
makeup?” Response options were “Never,” “1-2 days per week,” “3-4 days per week,” and “>5 days per week.”
Results: The overall prevalence of depressive symptoms was 13.9% (n = 164). The prevalence of depressive
symptoms by makeup use frequency was 19.5%, 14.7%, 13.9% and 10.2% in the never, 1-2 days/week, 3-4
days/week, and >5 days/week groups, respectively (p for trend <0.01). In adjusted logistic regression models,
participants who used makeup >5 days/week had lower odds of depressive symptoms than those who never used
makeup (odds ratio [OR] = 0.51, 95% confidence interval [CI] 0.34-0.77). Stratified analyses by social activity
showed similar associations in the high (OR = 0.49, 95% CI 0.25-0.95) and the low (OR = 0.54, 95% CI
0.32-0.90) social activity group.

Conclusion: Higher frequency of makeup use was associated with a lower prevalence of depressive symptoms
among community-dwelling older Japanese women. This study used a cross-sectional design, which made it
difficult to determine a causal relationship between makeup use and depressive symptoms. Future research
should use longitudinal data to elucidate whether makeup use predicts the onset of depressive symptoms.

1. Introduction

cleansing, beautifying, promoting attractiveness, or altering physical
appearance [6], and makeup use is considered one component of

Depressive symptoms are a common geriatric syndrome among older
adult populations [1]. A meta-analysis reported a global prevalence of
35.1% for depressive symptoms among older adults [2]. These symp-
toms are associated with adverse health outcomes, including dementia
[3], disability [4], and mortality [5]. Therefore, identifying protective
factors for depressive symptoms is essential to maintaining quality of life
in older adults.

Cosmetics are defined as articles applied to the human body for

broader appearance related self-care (e.g., personal grooming). Makeup
use has been reported not only to enhance physical appearance but also
to exert beneficial effects on psychological function. A cross-sectional
study found that Brazilian women aged >30 years who used makeup
had a lower prevalence of mild depression [7]. In addition, a random-
ized controlled trial demonstrated that encouraging more frequent
makeup use resulted in sustained reductions in depressive symptoms
among Brazilian women [8]. Interventional studies further suggest that
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beauty-related programs, including makeup use, skincare, and relaxa-
tion therapy, may improve cognitive function and social activity among
older adults [9,10]. Collectively, these findings indicate that makeup use
plays a role in cleansing, beautifying, promoting attractiveness, or
altering physical appearance and may contribute to better psychological
health, cognitive function, and social activity. Makeup use may not be a
standalone treatment but may reflect broader behavioral and psycho-
social patterns. However, cosmetic behavior differs across cultures and
generations, and the association between makeup use frequency and
depressive ~ symptoms has not been examined among
community-dwelling older Japanese women.

Social participation is also considered an important factor in pre-
venting depression [11]. Prior studies have shown that social partici-
pation and interaction are associated with a lower risk of depressive
symptoms among older adults [12,13]. Makeup use may also reflect
social engagement and interpersonal interactions. Therefore, social ac-
tivities should be considered when examining the association between
makeup use and depressive symptoms.

We hypothesized that higher frequency of makeup use would be
associated with a lower prevalence of depressive symptoms among
community-dwelling older Japanese women and that this association
would differ according to social activity level. Accordingly, this study
investigated the association between makeup use and depressive
symptoms in this population and conducted stratified analyses by social
participation.

2. Methods
2.1. Participants

Potential participants were 2722 adults aged >70 years enrolled in a
cohort study within the National Center for Geriatrics and Ger-
ontology-Study of Geriatric Syndromes (NCGG-SGS) [14]. Exclusion
criteria included male sex (n = 1356), disability in basic activities of
daily living (n = 2), severe neurological disease (dementia, n = 1; Par-
kinson’s disease, n = 6), general cognitive impairment (Mini-Mental
State Examination [MMSE] score <19; n = 6) [15], and missing data (n
= 168). A total of 1183 participants were included in the analysis. All
participants provided written informed consent, and the study protocol
was approved by the Ethics Committee of the NCGG.

2.2. Measurements

2.2.1. Frequency of makeup use

Makeup use frequency was assessed using the question “Do you
usually wear makeup?” Response options were “Never,” “1-2 days per
week,” “3-4 days per week,” and “>5 days per week.”

2.2.2. Depressive symptoms

Depressive symptoms were assessed using the 15-item Geriatric
Depression Scale (GDS), which includes 15 “yes” or “no” items and
yields scores from O to 15, with higher scores indicating greater symp-
tom severity [16]. Participants with GDS scores >5 were classified as
having depressive symptoms [17]. A score of 5 or higher was used to
identify clinical depressive symptoms [18,19].

2.2.3. Social activity

Social activity was assessed using the social score of the Active
Mobility Index (AMI), which evaluates participants’ life space in relation
to physical and social activities; the detailed protocol has been described
previously [20]. Briefly, the AMI assesses three life-space levels during
the past month: <1 km, 1-10 km, and >10 km from the participant’s
residence. For each level, participants reported visit frequency per week
(<once, 1-3, 4-6 days, or every day), purpose (primarily physical ac-
tivity [such as walking or exercise], primarily daily chores or appoint-
ments [such as shopping or meeting people], or both equally),
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transportation mode (walking, bicycle, bus/train, car, or other), and
extent of interaction with others (0, 1-2, 3-4, or >5 people). Life-space
scores were calculated by multiplying the life-space level by visit fre-
quency, and the AMI social score was derived by further incorporating
social components, including purpose, transportation, and interaction
with others. The social activity score ranged from O to 144, and par-
ticipants with values below the median were classified as having low
social activity.

2.2.4. Covariates

In face-to-face interviews, participants provided information on
sociodemographic characteristics (i.e., age, educational level and living
alone), as well as clinical history (e.g., hypertension, diabetes, hyper-
lipidemia). Weight (kg) and height (m) were measured, and body mass
index (BMI) was calculated as weight divided by height squared (kg/
mz). Cognitive function was assessed using the MMSE [15]. Walking
speed was evaluated on a 6.4-meter flat, straight walkway at a
comfortable pace. After walking 2.0 m, participants crossed a marker
indicating the start of the timed section, followed by a second marker 2.4
m later indicating the end of the timed section; the final 2.0 m allowed
participants to decelerate and stop. Walking time was recorded in sec-
onds using a stopwatch, and walking speed was calculated in
meters-per-second (m/s) [21]. Work status was determined based on
responses to the question, “Are you engaged in paid employment?”
Participants who answered “yes” were classified as engaged in paid
work, whereas those who answered “no” were classified as not engaged
in paid work [22].

2.3. Statistical analysis

Statistical analyses were conducted using R version 4.2.1, with sta-
tistical significance set at p < 0.05. Descriptive statistics were used to
summarize participant characteristics, with mean + standard deviation
reported for continuous variables and frequency and percent for cate-
gorical variables. Differences in participant characteristics and preva-
lence of depressive symptoms across makeup use frequency categories
(Never, 1-2 days per week, 3-4 days per week, and >5 days per week)
were examined using the Cochran-Armitage trend test for categorical
variables and one-way analysis of variance for continuous variables. The
Cochran—Armitage test for trends evaluated a linear trend by treating
ordered exposure categories as continuous variables. The association
between makeup use frequency and depressive symptoms was evaluated
using multivariable logistic regression models, with the “never”-use
group serving as the reference category. Results were expressed as odds
ratios (ORs) with 95% confidence intervals (CIs). The present study
selected the “never” group as the reference because it represents a
clearly unexposed group, allowing clearer interpretation of the associ-
ation between a higher frequency of makeup use and depressive symp-
toms. This study considered alternative groupings; however, because
each frequency category included enough participants, we retained the
original categories to avoid loss of information. Therefore, we did not
conduct additional sensitivity analyses by using alternative groupings.
To address both the adjustment factor and effect modifier, stratified
analyses were performed based on the level of social activity. Model 1
was adjusted for age, medical history (hypertension, diabetes mellitus,
and hyperlipidemia), education, paid work status, BMI, MMSE score,
living alone, and gait speed. Model 2 included additional adjustment for
social activity.

3. Results

The study sample included 1183 participants (mean age 76.3 + 4.0
years). Makeup use frequency was distributed as follows: never, 313
participants (26.5%); 1-2 days/week, 177 participants (15.0%); 3-4
days/week, 166 participants (14.0%); and >5 days/week, 527 partici-
pants (44.5%). Participants with higher makeup use frequency
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demonstrated higher MMSE scores, faster gait speed, a greater propor-
tion engaged in paid work, and higher levels of social activity compared
with those with lower makeup use frequency (Table 1).

Fig. 1 illustrates the association between makeup use frequency and
the prevalence of depressive symptoms. The overall prevalence of
depressive symptoms was 13.9% (n = 164). Prevalence by makeup use
frequency was never, 19.5% (n = 61), 14.7% (n = 26), 13.9% (n = 23),
and 10.2% (n = 54), in the never, 1-2 days/week, 3-4 days/week, and
>5 days/week, respectively (p for trend < 0.01).

Table 2 presents the association between makeup use frequency and
depressive symptoms. In Model 1, adjusted for age, medical history
(diabetes mellitus, hypertension, and hyperlipidemia), education, paid
work, living alone, BMI, MMSE score, and gait speed, participants who
used makeup >5 days/week had lower odds of depressive symptoms
than those who never used makeup (OR = 0.49; 95% CI = 0.33-0.73; p
< 0.01). In Model 2, low social activity was independently associated
with depressive symptoms (OR = 1.74; 95% CI = 1.22-2.49; p < 0.01),
and frequent makeup use (>5 days/week) remained associated with
lower odds of depressive symptoms compared with never use (OR =
0.51; 95% CI = 0.34-0.77; p < 0.01).

Stratified analyses by social activity are shown in Table 3. Among
participants with high social activity, makeup use >5 days/week was
associated with lower odds of depressive symptoms compared with the
never group among those with high social activity (OR = 0.49; 95% CI =
0.25-0.95). A similar association was observed among participants with
low social activity, makeup use >5 days/week was also associated with
reduced odds of depressive symptoms (OR = 0.54; 95% CI = 0.32-0.90).

4. Discussion

To our knowledge, this is the first study to examine the association
between makeup use frequency and depressive symptoms among
community-dwelling older Japanese women. The findings indicate that
participants who used makeup more frequently had a lower prevalence
of depressive symptoms. In addition, higher makeup use frequency was
associated with lower odds of depressive symptoms in both high and low
social activity groups.

This study demonstrated that frequent makeup use was associated
with a lower prevalence of depressive symptoms among community-
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dwelling older Japanese women. A previous cross-sectional study re-
ported that makeup use was associated with a lower prevalence of mild
depression among Brazilian women aged >30 years [7]. Similarly, a
randomized controlled trial showed that increased makeup use resulted
in sustained reductions in depressive symptoms, decreased cortisol
levels, and improved self-image among Brazilian women [8]. Although
these studies involved populations that differed in age and cultural
background from those in the present study, their findings are consistent
with the observed associations. One potential explanation for this as-
sociation involves social interaction and participation. Mafra et al. [23]
reported that women tend to use less makeup in non-social contexts,
such as staying at home or exercising, and more makeup in social situ-
ations, including meeting friends or new people. Another study
demonstrated that a beauty care program incorporating relaxation,
makeup, and skincare helped maintain the frequency of going outdoors
among older adults [9]. Large longitudinal studies have also shown that
social interaction is associated with depressive symptoms [24], and
multiple studies have reported that social participation is linked to a
reduced risk of depressive symptoms among older adults [12,13]. Given
that makeup use is often related to social engagement, social partici-
pation may partially explain the observed association between makeup
use and depressive symptoms. In clinical or community screening,
makeup use and other grooming behaviors may serve as non-intrusive
signals. These findings may encourage clinicians to explore mood, so-
cial engagement, and self-care in more detail, particularly when habits
appear to differ from an individual’s usual patterns. Furthermore,
incorporating makeup use and grooming improvements as supplemen-
tary measures in mental health promotion programs in community
settings may lead to engagement in these programs. However, because
this was a cross-sectional study, causality could not be determined.
Future longitudinal and intervention studies are necessary to determine
whether assessing information regarding makeup use and personal
grooming is useful for identifying depressive symptoms, and whether
interventions such as applying makeup influence the reduction of
depressive symptoms.

Cosmetics are defined as articles applied to the human body for
cleansing, beautifying, promoting attractiveness, or altering physical
appearance [6]. Makeup use may also be viewed as part of a broader
behavioral process such as self-care capacity, adherence to cultural

Table 1
Participant characteristics by frequency of makeup use.
Characteristic Overall Never 1-2 days/week 3-4 days/week >5 days/week p-value
n = 1183 n = 313 (26.5%) n =177 (15.0%) n = 166 (14.0%) n = 527 (44.5%)
Age, years 76.29 + 4.04 76.55 + 4.36 76.49 + 4.28 75.99 + 3.78 76.16 + 3.83 0.385
Education, years 12.54 + 2.20 12.34 + 2.16 12.55 + 2.40 12.77 +£ 2.31 12.60 £+ 2.11 0.194
Body Mass Index, kg/m2 22.36 + 3.24 22.28 + 3.27 22.55 + 3.46 22.68 + 3.22 22.24 + 3.15 0.371
Hypertension 0.195
Absence 650 (54.9%) 183 (58.5%) 86 (48.6%) 94 (56.6%) 287 (54.5%)
Presence 533 (45.1%) 130 (41.5%) 91 (51.4%) 72 (43.4%) 240 (45.5%)
Hyperlipidemia 0.215
Absence 681 (57.6%) 194 (62.0%) 94 (53.1%) 91 (54.8%) 302 (57.3%)
Presence 502 (42.4%) 119 (38.0%) 83 (46.9%) 75 (45.2%) 225 (42.7%)
Diabetes mellitus 0.923
Absence 1069 (90.4%) 282 (90.1%) 161 (91.0%) 152 (91.6%) 474 (89.9%)
Presence 114 (9.6%) 31 (9.9%) 16 (9.0%) 14 (8.4%) 53 (10.1%)
Living arrangement 0.452
Living together 910 (76.9%) 239 (76.4%) 140 (79.1%) 134 (80.7%) 397 (75.3%)
Living alone 273 (23.1%) 74 (23.6%) 37 (20.9%) 32 (19.3%) 130 (24.7%)
Social activity < 0.001
High active 575 (48.6%) 133 (42.5%) 77 (43.5%) 72 (43.4%) 293 (55.6%)
Low active 608 (51.4%) 180 (57.5%) 100 (56.5%) 94 (56.6%) 234 (44.4%)
Gait speed, m/s 1.19 £ 0.21 1.15 +£0.23 1.19 £ 0.20 1.18 £ 0.21 1.21 +£0.20 0.003
Paid work < 0.001
Not working 929 (78.5%) 242 (77.3%) 160 (90.4%) 136 (81.9%) 391 (74.2%)
Working 254 (21.5%) 71 (22.7%) 17 (9.6%) 30 (18.1%) 136 (25.8%)
MMSE, score 27.11 £ 2.35 26.83 + 2.55 27.39 + 2.30 27.54 £ 2.18 27.05 £ 2.27 0.005

Continuous variables are presented as means + SD, and categorical variables are presented as numbers (%). Continuous variables were analyzed using one-way
analysis of variance, and categorical variables were analyzed using the Cochran-Armitage test. SD = standard deviation, MMSE = Mini-Mental State Examination.
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Fig. 1. Prevalence of depressive symptoms by frequency of makeup use.

Table 2
Association between frequency of makeup use and depressive symptoms
adjusted for covariates.

Table 3
Odds ratios for depressive symptoms by frequency of makeup use in high and
low social activity groups.

Model 1 Model 2
OR 95% CI p-value  OR 95% CI p-
value

Frequency of

makeup use
Never Reference Reference
1-2/week 0.67 0.40,1.11 0.126 0.68 0.40,1.13 0.143
3-4/week 0.64 0.37,1.07 0.097 0.64 0.37,1.08 0.105
>5/week 0.49 0.33,0.73 <0.001 0.51 0.34,0.77 0.001
Social activity
High activity Reference
Low activity 1.74 1.22,2.49  0.002

Abbreviations: CI = confidence interval, OR = odds ratio.

Model 1Adjusted for age, education, body mass index, hypertension, diabetes,
hyperlipidemia, Mini-Mental State Examination, living alone, gait speed and
paid work.

Model 2 Adjusted for age, education, body mass index, hypertension, diabetes,
hyperlipidemia, Mini-Mental State Examination, living alone, gait speed, paid
work and social activity.

norms, and opportunities for social participation. Thus, makeup use can
function as a behavioral marker of depressive symptoms. An interven-
tional study conducted on Brazilian women reported a sustained
reduction in depressive symptoms following increased makeup use [8].
This cross-sectional study did not establish any causality. Therefore, our
findings cannot determine whether cosmetic behavior is a marker of
depression or an indicator for intervention. Future longitudinal and
interventional studies are needed to clarify directionality and causal
mechanisms.

Stratified analyses showed that frequent makeup use was associated
with a lower prevalence of depressive symptoms even among older
adults with low social activity. This finding suggests that factors beyond
social participation may contribute to the association. Neuroimaging

High social activity Low social activity

OR 95% CI p-value OR 95% CI p-value
Never Reference Reference
1-2/week 0.56 0.21, 1.38 0.227 0.73 0.39,1.35 0.329
3-4/week 0.65 0.25, 1.54 0.345 0.62 0.31,1.19 0.163
>5/week 0.49 0.25, 0.95 0.034 0.54 0.32, 0.90 0.018

Abbreviations: CI = Confidence Interval, OR = Odds Ratio.

Adjusted for age, education, body mass index, hypertension, diabetes, hyper-
lipidemia, Mini-Mental State Examination, living alone, gait speed and paid
work.

studies using near-infrared spectroscopy (NIRS) have reported reduced
prefrontal cortical hemodynamic responses in individuals with depres-
sion [25]. In a previous study using NIRS, 22 healthy women showed
increased prefrontal oxyhemoglobin levels when viewing their own face
with makeup compared with a bare-faced image [26]. Other research
has shown that viewing one’s own face with mild beauty retouching
activates the nucleus accumbens, a key region of the reward system
[27]. These findings suggest that appearance-related behaviors,
including makeup use, may influence brain activity related to reward
and emotional processing. Nevertheless, the present study cannot
determine causal mechanisms, and further studies are needed to clarify
whether makeup-related behaviors directly influence depressive symp-
toms and to elucidate the underlying biological pathways.

This study has certain limitations. First, although participants were
randomly selected and invited via direct mail, only those able to attend
health check-ups were included, potentially resulting in a healthier
study sample and underestimation of depressive symptoms. Second, the
cross-sectional design precludes causal inference, and reverse causation
is possible if depressive symptoms reduce motivation to use makeup.
Third, this cross-sectional study used self-reported frequency of makeup
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use and depressive symptoms, and recall bias cannot be excluded despite
the exclusion of participants with dementia or severe cognitive
impairment. Fourth, the present study assessed only the frequency of
makeup use and not the extent, types, or contexts of use (home vs. going
out). Furthermore, our study evaluated the frequency of makeup use at a
single time point and was unable to assess changes over time. Fifth, the
present study recruited community-dwelling Japanese women aged 70
years and older, in accordance with our previous research [28]. Cultural
differences and age groups may influence both makeup use habits and
depressive symptoms. Therefore, caution is needed when applying our
findings to other countries and age groups. Furthermore, to our
knowledge, comparable population-based data on makeup use fre-
quency among community-dwelling Japanese women aged >70 are
limited and careful interpretation is necessary when considering its
representativeness. Sixth, although an association was observed, the
physiological mechanisms linking makeup use and depressive symptoms
remain unclear. Future research will be necessary to clarify the physi-
ological mechanisms that explain this association. Seventh, the study
assessed makeup use as a behavioral practice and was not designed to
evaluate any specific cosmetic products or brands. However, this study
was conducted among community-dwelling older Japanese women, and
the frequency of makeup use may differ across gender, age group, and
culture. Therefore, caution is necessary when generalizing our findings
to similar populations. Eighth, this was an observational study and no
prior calculation of the sample size was performed. In the present study,
we conducted a sub-analysis and reduced the sample size within each
group, which may have affected the statistical power and precision. The
results of this study should be interpreted with caution and should be
considered exploratory. To clarify causality, future studies should
include intervention studies with a priori sample size calculations.
Finally, the present study failed to address other covariates (e.g., per-
sonality traits, duration of physical illness, genetic factors, lifetime so-
cioeconomic status, and prior mental health history) related to makeup
use and depressive symptoms.

In conclusion, frequent makeup use was associated with a lower
prevalence of depressive symptoms among community-dwelling older
Japanese women. Future research should evaluate whether in-
terventions promoting cosmetic behaviors can prevent or reduce
depressive symptoms and determine the populations and conditions
under which such interventions are most effective.
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