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Abstract  This study examined the relationship between cosmetic acts and frontal cortical cognitive function of Japanese 

upper middle-aged women. Cosmetic habit of the participants was addressed as an important part of social function in women. 

Two hundred and six community dwellers were given both the questionnaire for cosmetic acts and the cognitive assessment 

battery as a part of Yakumo Study. The results showed that prefrontal cortex related cognitive performances for women who 

were sustaining the habitual cosmetic acts (both skin care and cosmetic regimes) were better than those of women who have 

already abandoned the habit. This suggests an important relation between maintaining cosmetic acts even in elderly and 

sustaining frontal cortex function. 
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1. Introduction 

From the middle stage of our lives, a substantial decay is 

observed in physical functions, such as a slower walking 

pace and difficulty in running up steps. This phenomenon is 

also the case in cognitive function, and can be seen in several 

cognitive abilities such as memory loss and difficulty in 

learning new topics, etc. Many evidences on so-called 'cog-

nitive aging' have been accumulated, describing develop-

mental phenomena and suggesting ways of preserving cog-

nitive abilities even in the later stages of life (e.g., Andrew, 

Fisk, & Rockwood, 2011; Cavanough & Blanchard-fields, 

2006; Cabeza, Nyberg, & Park 2005; Hampshire, Gruszka, 

Fallon, & Owen, 2008; Karasawa &Hatta, 2009; Motes, 

Biswl, & Rypma, 2011; Park, & Schwarz, 2000; Prof, Pail-

lard-Borg, & Winblad, 2004; Praksh, Erickson, Colcombe, 

Kim, Voss, & Kramer, 2009; Paxton, Barch, Racine, & 

Braver, 2008; Singh-Manoux, Marmot, Glymour, Sabia, 

Kivimaki, & Durravot, 2011; Stern, 2007; Tucker-Drob, 

Johnson, & Jones, 2009).  

In short, most of these studies indicate that the effects of 

aging on working memory, perceptual speed, attention, and 

other various cognitive ability decline appear from around 

age of 60 years old, and a person’s life style in middle age, 

including physical activities and daily cognitive habit (e.g., 

reading, writing, attend club activities, etc.) relates strongly 

to a sustainability of cognitive abilities in the later stages of 

life. Recent review work by Andrew, Fisk, and Rockwood 
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(2011) supported these proposals in their own words; social 

vulnerability relates to prefrontal cortex function. 

The present study focused on the relation between eve-

ryday life habit of cosmetic acts and cognitive abilities in 

Japanese upper middle-aged women. This is because those 

cosmetic acts are regarded one of the most important social 

activities for adult women, especially in Japanese, to attend 

social situation such as meet friends, leisure activities, etc.  

As far as we know, few studies have reported substantial 

relation between cosmetic acts and cognitive aging until 

now. 

It is assumed that cosmetic acts (skin care, lip stick, drawn 

eye brow and other regimes) relates to frontal cortex function, 

because not only it is an important social activity but also 

cosmetic acts require temporal order planning, sustaining 

attention to the act that involves vision-finger/hand motor 

coordination such as apply lipstick wisely on proper lip 

location, finely draw eye brew, etc. (Hatta, Iwahara, 

Karasawa, & Hatta, 2007; Spreen & Strauss, 1998). Further, 

women suffering senile dementia do not continue the cos-

metic habit, while those who are suffering depression usually 

refrain from cosmetic acts due to a lack of desire relating to 

frontal cortex function (Abe, 1992; Miller, & Cox, 1982; 

Yogo, et al., 1990). Therefore, it is hypothesized that to 

sustain cosmetic acts relates to preserve frontal cortex func-

tion of elderly women.  

Japanese women of 94% start cosmetic acts from their 

mid-teens and continue the practice for a long period (Abe, 

2004). Needless to say, cosmetic acts depend on cultural 

style and it may not be an exaggeration to say that most 

Japanese women in their 20s pun on make up every day, 

while most European women may put on make-up on special 

occasion. According to the survey by Shiseido Company, 
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more than 97 % of 4903 Japanese women who live in Tokyo 

area (age range from 15 to 64 years) had an experience to 

engage in cosmetic acts (Shimoda, 1993). This also indicated 

that women begin skincare as the first stage of the acts and 

subsequently move on to make-up such as rouge, lipstick and 

mascara, which are applied in order to enhance their ap-

pearance. Based on these Shiseido survey, the cosmetic acts 

of Japanese elderly women can be classified into three 

groups, that is, no cosmetic act (Nothing group), skincare 

only (Skincare group), skincare plus deeper make-up 

(Make-up group).Recent questionnaire survey (Hatta, Iwa-

hara, Karasawa, & Hatta, 2007) reported that 89% of 314 

women aged from 40 to 91 years old make skin care every 

day even they have no idea to visit outside (86 % of them 

conduct cosmetic acts full regimes such as skin care, lip 

sticks, eye line, blush, and plus alpha on the occasion to meet 

friend). 

In light of these findings, we examined three issues for the 

relation between cosmetic acts and cognitive aging. First was 

to overview cosmetic activity in Japanese elderly women 

who live in a rural region of Japan. Second issue was to 

examine the relation between frontal cortex function and 

cosmetic acts as an index of social vulnerability, i.e., work-

ing hypothesis was that Skincare and Makeup 

groups(women who are continuing cosmetic acts) show 

better performance than Nothing group (women who have 

abandoned their cosmetic habit) in test relating to frontal 

cortex function. Third was to examine cosmetic activity in 

elderly more precisely, i.e., working hypothesis was that 

Make-up group who is continuing high level of cosmetic acts 

(skincare plus deeper make-up) shows better performance 

than Skincare only group who is keeping low level of cos-

metic acts (skincare and just lipstick use but abandon any-

more make-up acts) in cognitive tasks. This is because 

Makeup group requires cosmetic actions consisting of higher 

levels of cognitive components than Skincare group. The 

makeup involves precise vision-finger/hand motor coordi-

nation to apply lipstick wisely on proper lip location, finely 

draw eye brew, etc. These require cognitive components 

such as planning, temporal order, attention, spatial coordi-

nation, etc., whereas skincare action requires only rough 

vision-finger/hand motor coordination to wash her face. 

Some may claim that not only cognitive decline but also 

various factors, such as deficit of vision and motor function, 

economic status, IQ, depression, relates to quit from ac-

quired cosmetic habit. These confounding factors are con-

trolled as far as we can in this study sample. Economic status 

variation is small (agriculture, forestry and fishery are major 

industries of this cohort study, Yakumo Study) and dementia 

or depression suspects are excluded from the analysis. 

2. Method 

2.1. Participants  

The participants were 206 women living in Yakumo Town 

in Japan. Therefore, this study have benefits from a relatively 

homogeneous sample of women from the same town in 

Japan and who presumably have a similar socioeconomic 

status with regards to their employment and living style. 

Table 1 shows participants’ demographic data. 

They completed the Nagoya University Cognitive As-

sessment Battery (NU-CAB), as well as the questionnaire on 

cosmetic acts. The NU-CAB consists of a part of Yakumo 

Study, and the questionnaire for everyday life cosmetic acts 

was given in advance. The age range was 55 to 91 years, and 

the average age was 66.44 (SD = 8.14) years old. The sub-

jects showed no signs of any neuropsychological disorders 

such as paralysis, motor function or senile dementia. Origi-

nally, 231 women participated in this study, however the 

data of 25 participants were excluded by the reason of de-

mentia-suspected and personal discipline of anti-cosmetic 

act and quitted already in early age due to skin trouble. All 

participants started their cosmetic acts when they left from 

school, though the exact date of the beginning was unknown, 

but all participants answered that they have begun cosmetic 

act during the age of 16 to 20 years old. The Shiseido survey 

reported that it is a general Japanese custom that female 

started cosmetic behaviour after school age and it was con-

firmed by the questionnaire. 

2.2. Measures  

Cosmetic acts habit: The questionnaire was sent to each 

participant 3 weeks before the NU-CAB testing and they 

were asked to bring the questionnaires if they were able to 

participate in our research project. The questionnaire was 

collected at the reception desk of the health screening venue 

of the Yakumo Study on that day. The data analysed were 

based on daily cosmetic acts on the day without any special 

plans to go outside. The participants were asked to fill in the 

appropriate “yes” or “no” box of the questionnaire sheet 

relating to their cosmetic acts. 

2.3. Cognitive Assessment  

The NU-CAB addressed mainly to the examination of 

frontal cortex related abilities, such as attention, language, 

memory, working memory and executive functions (Hatta, 

2003). Both reliability and validity have been reported 

elsewhere (Hatta, 2004; Hatta, Nagahara, Iwahara, & Ito, 

2005; Ito & Hatta, 2006; Hatta, et. al., 2008). The NU-CAB 

consisted of test items such as MMSE, Logical Memory Test 

(Japanese version of Wechsler Memory Scale), Money Road 

Test, Stroop Test, D-CAT (digit cancellation test) and Verbal 

Fluency Test (letter fluency test; LFT and semantic fluency 

test: SFT). In particular, the validity examination by means 

of the NIRS (Near-infrared Spectroscopy) identified robust 

activation of prefrontal cortex in the D-CAT and LFT, and 

both frontal and temporal cortices activation in the SFT and 

the Logical Memory Test. Among NU-CAB items, we used 

9 measures (MMSE, Logical memory, Money road test, 

Stroop (color name reading, and letter naming), D-CAT (1 

and 3 letters cancellation conditions), LFT, and SFT to ad-
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dress our research objectives. 

3. Results  

Table 1 shows the results of the questionnaire for par-

ticipants’ cosmetic acts and performances in cognitive test 

items. As for the first issue, 175 women responded “yes”. 

This means they habitually engaged in cosmetic act, while 31 

women responded “no”. It showed that 84.9 % of partici-

pants are engaging in some kinds of cosmetic acts in eve-

ryday life.  

To examine the second issue, three groups, Nothing group, 

Skincare group, and Makeup group were classified. There 

was no participant who made makeup without skincare.  

As the performance scores have different ranges, all per-

formance score were normalized and then an analysis of 

variance was conducted. An analysis of variance (group × 

cognitive test item) showed a significant interaction between 

two main factors (F2,8 = 3.96, p < 0.001).  As the interac-

tion was significant, further analyses were conducted for 

each item. The results revealed that there was significant 

group difference in three items (Logical memory (F2, 203 = 

4.074, p < 0.018), Stroop dot naming (F2, 203 = 6.608, p < 

0.002). Stroop letter naming (F2, 203 = 10.185, p < 0.001)) 

and four items (MMSE (F2, 203 = 2.600, p < 0.07), D-CAT 1 

digit (F2, 203 = 2.344, p < 0.09), D-CAT 3 digits (F2, 203 = 

2.403, p < 0.09), LFT (F2, 203) = 1.84, p< 0.16)) showed a 

tendency of group difference. Three items (Money road test 

(p< 0.549) and SFT (p < 0.569) did not show group differ-

ence. Further examinations showed that all significant dif-

ference reflected difference between Nothing group and 

other two groups, i.e., any significant difference was not 

shown between Skin care group and Makeup group for task 

items. 

Table 1.  Demographic Data and Mean Performances in Cognitive Tasks. 
(SDs are shown in parentheses). 

Group Nothing 
Just Skin-

care 

Skincare 
Plus 

Make-up 

Participants (N) 31 83 92 

Mean Age 68.16(9.01) 66.08(8.71) 65.64(7.24) 

MMSE 
(Mini-mental State) 

26.32(2.34) 26.83(2.45) 27.37(2.30) 

Logical Memory 12.13(4.43) 13.55(6.35) 15.24(5.44) 

Money Road Test 8.74(2.52) 9.06(2.73) 9.30(2.40) 

Stroop (Dot Color 
Naming) 

35.00(8.12) 30.54(7.24) 29.60(6.83) 

Stroop (Letter 
Naming) 

59.96(31.35) 45.33(15.07) 43.38(14.01) 

D-CAT (1 digit) 22.10(5.42) 24.76(7.08) 25.11(7.01) 

D-CAT (3 digits) 36.65(11.85) 41.76(12.51) 41.59(11.04) 

Letter Fluency Test 6.94(3.33) 8.25(4.27) 8.32(3.04) 

Semantic Fluency 
Test 

12.52(6.17) 13.43(4.85) 12.82(4.12) 

These results support the hypothesis based on the second 

issue that women who quitted from habitual cosmetic acts 

showed inferior performances in certain number of items that 

are regarded substantial relation to the prefrontal cortex, and 

frontal and temporal cortex function. It may conclude that 

elderly women who are continuing cosmetic acts in everyday 

life are sustaining frontal cortex related cognitive function.  

Third issue was not supported. No item showed a sig-

nificant difference between Skincare and Makeup groups. 

4. Discussion 

The relation between social activity (we especially fo-

cused on the habitual cosmetic acts as one of the important 

social activities) and frontal cortex function in elderly was 

investigated, as this kind of systematic examination has not 

been reported (Andrew, Fisk, & Rockwood, 2011; 

Tucker-Drob, Johnson, & Jones, 2009).  

Our results revealed firstly that the population of Japanese 

women who are continuing cosmetic acts (skin care only and 

skincare plus makeup) was 84 % and it was much larger than 

Inami and Hama (2000), though it was slightly smaller than 

Shiseido survey (Shimoda, 1993). Inami and Hama (2000) 

reported that 39% of women in 60’s and 54% in 70’s quit 

from habitual cosmetic acts. According to their reports for 

elderly, some abandoned the habitual use of cosmetics after 

marriage or childbirth, while others continued the habit. 

Although our participants are living in a typical Japanese 

rural area (Yakumo town is an agricultural and fishing vil-

lage in Hokkaido Island), cosmetic acts participation was 

increased, compared with urban population in their report. 

This may be a cohort effect and the reflection of increasing 

income and media advertisement for cosmetic acts for eld-

erly women. 

The second issue relates to the question whether cosmetic 

acts keeping relate to subserve frontal cortex function. Based 

upon the cognitive aging data from Yakumo Study (Aoki & 

Ito, 1999), Hatta (2003, 2009) proposed a cognitive aging 

model that cognitive abilities acquired at a late stage of hu-

man development are more vulnerable than those acquired at 

an earlier stage. This proposal is basically in the same vein 

with disuse theory of cognitive aging by Salthouse (1991). 

Prof, Paillard-Borg, and Winblad (2004) supported the 

proposal by Salthouse. In accord with these previous aging 

studies, Andrew, Fisk, and Rockwood (2011) summarized 

that social vulnerability relate to prefrontal cortex function in 

elderly. They stressed importance to engage social activities 

(e.g., leisure) to sustain prefrontal cortex function.  

The results showed that the second issue was supported as 

the women who are continuing cosmetic acts showed better 

performance in frontal cortex related function than women 

who have abandoned their cosmetic acts. The Stroop test and 

Logical memory test showed highly significant group dif-

ference and MMSE, D-CAT and LFT showed a supportive 

tendency, while Money road test and SFT failed to show 

group difference. 

Concerning to cognitive mechanisms for Stroop test, and 

D-CAT, a strong engagement of the frontal cortex has been 

suggested (Awh & Jonides, 2001; MacLeod & MacDonald, 

2000; Mead, et al, 2002; Paresh, et al., 2005), as these tests 
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require attention focusing, attention retention and response 

inhibition. Further, Logical memory test and MMSE seem to 

reflect frontal cortex and temporal cortex engagement. For 

LFT, NIRS (Near-Infrared Spectroscopy) showed evidence 

of a stronger activation in the prefrontal cortex in the LFT 

than SFT, while SFT has more engagement than LFT in 

temporal cortex (Ito, et al, 2004; Ito & Hatta, 2006; Hatta, et 

al., 2009).  

These seem to induce the results that Nothing group 

showed poorer performances in frontal cortex related cogni-

tive function. On the other hand, both Money Road Test and 

SFT failed to show a significant group difference. These 

suggest that group difference was appeared only in the task 

depending primarily on the prefrontal area, but it was not the 

case in the task depending primarily on the right tempo-

ral-parietal cortex (Money Road Test), and temporal areas 

(SFT).  

The third issue that predicted a difference such that 

Makeup group shows superior performance than Skincare 

group as well as Nothing group was not supported. Two 

things might reflect this. First is that acquiring stage of 

skincare and makeup in cosmetic action might not be dif-

ferent (Shimoda, 1993). Hatta (2006) stressed an importance 

of acquiring order of cognitive acts in human development in 

cognitive aging model but both acts acquired at same time. 

This might be a reason why no substantial difference be-

tween Makeup and Skincare groups was shown. Second is 

that while actions of Skincare and Makeup groups differ, the 

both commonly involve awareness of “should be self” or 

“conscious of others” in social situation. To aware of objec-

tive self and others is crucially important to preserve frontal 

cortex function properly (not a level of cosmetic acts) and 

this awareness might be a key for the decline of social vul-

nerability in elderly and might be a reason why Skincare and 

Makeup groups did not differ.  

5. Conclusions 

The present study revealed a relation between cosmetic 

acts and frontal cortex function in elderly, and it was sug-

gested that to keep on social activity including cosmetic acts 

in later stage of life is an important factor to sustain cognitive 

functions, at least for Japanese women. To strengthen this 

tentative conclusion, further examinations that would in-

clude more precise individual information for more concrete 

cosmetic acts is necessary, probably by means of concrete 

and intensive interviews of individuals. 
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