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Summary 
Adeguate methods for skin diagnosis are necessary to determine the characteristics state of the skin 
of cosmetic users in order to properly formu late cosmetics products, and could provide a useful tool 
for supporting cosmetics efficacy claims. In the present work sensory methods of clinica! evaluation 
and selfevaluation were developed for the diagnosis of the state of the fac ial skin o f fifty nine volun
teers. A Cosmetologist observed the facia l skin of the volunteers and scored six attributes us ing a 
structured 9-point quality scale. Besides, volun teers were asked to evaluate the state of their facial 
skin by scoring the same attributes than the Cosmetologist , using the same quali ty scale. Both clini
ca! evaluation and selfevaluation methods provided a simple an efficient tool to characterize the state 
of the volunteers' skin. Clinica! evaluation provided information regarding the objecti ve state of the 
skin, whereas selfevaluation provided a measure of the perception that each volunteer has of her 
skin. Cluster analys is allowed the identification of groups of volunteers with similar state of their 
skin, according to clinica! evaluation and selfevaluation. Considering clinica! evaluation data, two 
groups of volunteers were identified , which d iffered in the type and frequency of the skin care treat
ment they used. Volunteers that frequently used antiaging and moisturizing products showed higher 
clinica! evaluation scores, showing the positive effect of cosmetic treatments on the state of the skin. 
Regarding selfevaluation, three clusters were identified , that mainly differed in their age. Older 
volunteers tended to be stricter with themselves and gave lower scores to the state of their skin than 
younger volunteers, probably due to different expectations. Although clinica! evaluation and selfe
valuation data were not correlateci , they provided complementary inforrnation . 

Riassunto 
Per realizzare adeguati metodi di controllo uti li per la verifica di efficacia delle formu lazioni cosme
tiche, è necessario determinare in modo inequivocabile le relative caratteristiche cutanee prima di 
iniziare una adeguata sperimentazione . 
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Con il presente studio sono stati sviluppati specifici metodi clinici di valutazione sensoriale che, uniti 
ad un 'autovalutazione, sono stati valutati nella loro efficacia su un pane) di 59 volontari. 
È stato così osservato li viso dei volontari attribuendo allo stato della pelle sei specifici valori attra
verso una scala-valutativa suddivisa in 9 punti. Utilizzando la stessa scala i volontari attribuivano i 
valori da loro percepiti. 
Con l ' unione di questi due metodi si ottiene un 'efficace metodologia per valutare in modo semplice 
lo stato cutaneo dei soggetti che si sottopongono volontariamente ad una sperimentazione di control
lo. La valutazione clinica informa in maniera obiettiva sullo stato della pelle, mentre con l'autova
lutazione si ottiene la percezione che il soggetto riceve dall 'utilizzo dello stesso prodotto cosmetico. 
Sono stati così selezionati clinicamente due gruppi di volontari che, pur presentando analoghe carat
teristiche cutanee , d ifferivano tra loro per la frequenza d ' uso ed il tipo di prodotti cosmetici utilizza
ti. I volontari che utilizzavano frequentemente sia prodotti cosmetici idratanti che prodotti anti-età, 
hanno presentato valori positivi cutanei più alti , dimostrando l'efficacia esplicata da tali prodotti. 
Per quanto riguarda l'autovalutazione i soggetti più anziani davano valori più bassi rispetto ai risul
tati ottenuti in confronto ai soggetti più giovani , dovuti probabilmente alle diverse aspettative. 
Anche se le valutazioni cliniche non si sono correlate con l'autovalutazione, i dati ottenuti contribui
scono comunque a completare le informazioni sullo stato reale della cute e sull 'efficacia nell'uso dei 
prodotti cosmetici. 
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INTRODUCTION 

An adequate diagnosis of the state of the skin of 
cosmetic consumers is necessary to determine 
the characteristics of their skin in order to pro
perly formulate cosmetics products. Moreover, 
active ingredients in cosmetic products have 
been popolar for more than a decade and new 
acti ves are continuously being identified , stu
died and promoted (17). The activity of these 
ingredients is usually claimed in cosmetic pro
ducts in order to promote them (9, 17). In this 
context, skin diagnosis is a useful tool for sup
porting cosmetics efficacy claims. 
Far the evaluation of the state of the skin, both 
instrumental and sensory methods, cou ld be 
used. Severa! attributes that define the state of 
the skin can be perceived using the senses, par
ticularly the senses of sight and touch. Some of 
these attributes are lightness, presence and depth 
of wrinkles, smoothness, hydration and elasti
city. 
Clinica! evaluation is a sensory method for skin 
state evaluation, performed by experts 
(Dermatologists or Cosmetologists), who objec
tively evaluate the state of a patient's skin by 
using their senses and adequate methodologies. 
Severa! authors have used clinica! evaluation to 
characterize the state of the skin. A complicate 
method for facial skin characterization was pro
posed by Noie et al. (14), whereas other authors 
(2, 5) applied clinica! evaluation using 11 point 
structured scales and other methods to analyze 
the efficacy of cosmetic treatments. 
Cosmetic consumers also perceive the state of 
their skin, and therefore they could evaluate it. 
Selfeval uation consists in a subjective method to 
evaluate the state of the skin. This method is 
based on the perception that each consumer has 
of her own skin , and therefore could provide 
important information for cosmetic develop
ment and the evaluation of cosmetic treatments. 
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However, it must be considered that selfevalua
tion is influenced by severa] factors such as 
mood, expectations, self-esteem and environ
ment (13). 
Evaluations performed by cosmetic users have 
been used for skin diagnosis, sensitive skin dia
gnosis and evaluation of cosmetic treatments. 
Selfevaluation has been used for skin diagnosis 
(11, 16), the detection of sensitive skin (1, 4, 
13), and for the evaluation of cosmetic treat
ments (2, 5, 10). 
The aims of the present work were to: (a) deve
lop a method of clinica! evaluation that allows 
and adequate skin diagnosis; (b) develop a 
method of selfevaluation that allows and ade
quate skin diagnosis; (c) use the developed 
methods, as well as instrumental measurements 
(hydration, pH and sebum), to evaluate the state 
of the facial skin of fifty nine volunteers 

MATERIALS ANO METHODS 

Subjecfs 

Fifty nine vo!unteers in good health , of 
Caucasian origin, participated in the present 
study. Subjects had different types of skin (dry, 
norma!, mixed, and greasy) . Their ages ranged 
between 32 and 74 years old and they had not 
had any dermatologica] conditions and were not 
consuming any anti-inflammatory, or steroid 
pharmaceuticals, and were not applying any 
pharmaceutical on their facial skin. Volunteers 
were sorted into two groups considering their 
age: young (between 34 and 45 years) and old 
( 46 years and more). 
Ali subjects were informed of the aims of the 
study and gave their written consent in confor
mity with the ethics of cosmetic experimenta
tion (7, 15). 
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Skin diagnosis 

Evaluation of the state of the facial skin of the 
volunteers was carried out using two different 
methods: clinica! evaluation and selfevaluation. 
Instrumental measurements (hydration , pH and 
sebum) were also performed. Volunteers were 
asked to attend to the evaluation instances 
without makeup, creams and to have washed 
their face skin at least four hours before the eva
luation (8). Evaluations were carried out under 
controlled temperature and humidity (20°C and 
60% relative humidity). Volunteers were asked 
to stay under those conditions for 15 minutes 
before the evaluation (3, 6). 

Clinica/ evaluation 

A Cosmetologist observed the facial skin of the 
volunteers and scored different attributes using a 

structured 9-point quality scale (Table I). The 
evaluated attributes were: wrinkles (amount and 
depth), hydration, smoothness, elasticity, light
ness and generai state. After the evaluation, the 
Cosmetologist defined the type of skin of each 
volunteer (dry, normai, mixed, and greasy) and 
an interview about skin care and hygiene was 
performed. 

Selfevaluation 

Volunteers were asked to evaluate the state of 
their facial skin by scoring the same attributes 
than the Cosmetologist, using the same quality 
scale. 

TABLE I 
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Quality scale used to evaluate the state o/ the skin 
using clinica/ evaluation and selfevaluation. 

DescriJJtion Score 
Excellent 9 
Verv qood 8 

Go od 7 
Satisfactorv 6 

Fair 5 
Enouah 4 

Detective 3 
Po or 2 

Very ooor 1 



lnstrumental measurements 

Three instrumental measurements were perfor
med on the facial sk.in of the volunteers: hydra
tion , pH and sebum. Hydration was measured by 
electrical capacitance using a Corneometer 
CM825® (Courage + Khazaka electronic GmbH, 
Kèiln, Germany). Sebum was determined using a 
Sebumeter SM81 O® (Courage + Khazaka elec
tronic GmbH, Kèiln, Germany) and expressed in 
mg/cm2. pH was measured using a piane elec
trode Skin pHmeter PH 900® (Courage + 
Khazaka electronic GmbH, Kèiln , Germany). 
For each volunteer 5 measurements of hydration 
and pH were performed on each cheek, whereas 
3 measurements of sebum were performed. 

Data analysis 

Principal component analysis (PCA) was perfor
med on the clinica) evaluation and selfevalua
tion data, to illustrate the relationship between 
variables, and between variables and volunteers. 
In order to identify groups of volunteers with 
similar state of their facial sk.in , hierarchical clu
ster analysis was pe1formed on the scores for the 
c linica) evaluation and selfevaluation data. 
These analyses were performed using Euclidean 
distances and Ward's method of aggregation, 
using centred ratings (individuai median sub
tracted). 
In order to characterize the identified clusters, 
frequencies in each category for age, type of 
skin, and skin care and hygiene habits. The exi
stence of differences between the clusters fre
quencies distributions was evaluated using x2 

statistica! test. 
An analysis of variance (ANOVA) was perfor
med on cl inica! evaluation, selfevaluation and 
instrumental measurements data, considering 
cluster as variation factor. When the effects were 
significant, mean ratings for each sample and 
Tukey's honestly significant differences were 
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calculated. Differences were considered signifi
cant when p < O .05. 
The clinica) evaluation and selfevaluation data, 
as well as instrumental measurements, correla
tion matrix was obtained to identify the rela
tionship between parameters. 
Ali statistica! analyses were performed using 
XL-Stat Pro 7 .5.3 (Addinsoft , NY, USA). 

RESULTS ANO DISCUSSION 

Clinica/ evaluation 

The first and second principal components 
accounted for 51.7 and 3 1.2 o/o of the vari ance of 
the clinica! evaluation data respectively. As 
shown in Figure 1 , the first principal component 
(PCI) contrasted positively wi th lightness, 
smoothness, hydration and generai state. These 
properties mostly depend on the sate of the epi
dermis and are related to leve! of skin care of 
each volunteer. These prope11ies could show 
high scores for aged cared skins but low values 
for young but uncared skins. Besides, hydration 
content of the skin was related to its smoothness 
and lightness, which shows the importance of 
hydration in the state of the skin. 
These properties mostly depend on the sate of 
the epidermis and are related to leve! of skin 
care of each volunteer. These properties could 
show high scores for aged cared skins but Jow 
values for young but uncared skins. Besides, 
hydration content of the sk.in was related to its 
smoothness and lightness, which shows the 
importance of hydration in the state of the skin. 
The second principal component (PC2) was 
positively correlated to wrinkles and elasticity, 
attributes that are related to the state of the der
mis and are associated to the age of the skin. For 
this reason, these attributes might show high 
values for young skins and Iow values for aged 
skins, no matter if this classification is related to 
the chronological skin age. 
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Fig. 1 Factor scores for the principal component analysis of the clinica/ evaluataion data. 

Once deterioration levels of these attributes are 
achieved, they are difficult to revert in a lasting 
way. 
As shown in Figure 2, the majority of young 
women (84%) were Jocated up in the PC2, sho
wi ng high scores for wrinkles and elast icity. 
32% of young women were located on the right 
si de of PC I , with good Jevels of hydration , 
smoothness, lightness and genera! state, proper
ties that are related with the leve! of care of the 
skin. 68 % of young women were located on the 
left side of PC2, showing low values of hydra
tion, smoothness lightness and generai state. 
This group of women showed skins with a low 
leve! of skin care. Therefore , these results show 
that the greatest part of young women showed 
young but uncared skins. This could be related 
to the fact that 44% of young women did not use 
any skin care treatment. 
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Regarding old women, 62% were located down 
in PC2, showing low scores of elasticity and 
wrinkles. An important number of women 
(68%) were located to the right side of PCI, sho
wing high scores of those properties related to 
the leve! of skin care and to the skin age. 
Therefore, although having skins with deteriora
tion signs on the deep layers of their skin, they 
showed a better state of their epidermis. Once 
again this could be related to the leve! of skin 
care, 66% of older women used cosmetic pro
ducts for skin care. 
Skin care treatments were more frequently used 
by older women, probably due to their interest in 
looking young. On the other hand, a high pro
portion of young women did not use skin care 
treatments and therefore a high proportion of 
women with uncared skins were identified 
among this group. 



M. E. Parente, G. Ares, A. G6mbaro 

•Young Old 

~ 

-cr 

• • • 
• 

• 2 ~ • ...J ::i 

• 
• • • 

• 
• • ·· .1 { o. • 

• ••. o - . "" 
':f 

::io, ::1 

::i 

::i e 
e 

-~ 2 • o 
I. N -n 

(.) 
o 

o -1 ~ 
a. 

• f.J o -2 

-3 

o 
LI -4 

~ 

PC1 

Fig. 2 Vo/unteers' loadings in the principal component analysis (PCA) of the clinical eva/uation data. 

Selfevaluation 

In the Principal Cornponent Analysis of the sel
fevaluation data, the first two cornponents 
accounted for 49 .3 and 25 .6 o/o of the ex peri men
ta! data. As shown in Figure 3, the first principal 
cornponent (PCI) was positively correlated wi th 
lightness, srnoothness, hydration and generai 
state; while the second principal (PC2) cornpo
nent contrasted positively with wrinkles . The 
relationships between the attributes were si rnilar 
to those obtained frorn clinica! data. 
As shown in Figure 4, 68% of young wornen 
were located up in the PC2, showing skins with 
low wrinkles . 60% of young women were loca
ted to the left of PCI , showing high values of 
hydration, srnoothness, lightness and generai 
state. 
64 o/o of old wornen were located down in PC2, 
showing low scores of wrinkles. 52% of old 

wornen were located to the left si de of PC I , wi th 
high values of hydration, srnoothness, lightness, 
and generai state. 
This is in contrast with clinica! evaluation data, 
as 68 % of young wornen were Iocated in areas 
of low scores of those properties that are indica
tors of the state of the derrnis, while 32% of o ld 
wornen were located in this area. These results 
suggest that young wornen evaluated thernselves 
better and older wornen evaluated their skins 
worse than the Cosmetologist, probably due to a 
different perception of themselves and d ifferent 
expectations regarding their irnage. 

45 



Development of Sensory Methods tor Skin Diagnosis 

0 ,5 

~ 
o 
<O 

'° o ~ 
C\J 

() 
Q_ 

-0,5 

-1 

-1 -0,5 o 0,5 

PC 1 (49,26 %) 

Fig. 3 Facror scoresfor the pri11cipa/ co111po11e111 a11alysis ofthe se/feva/11a1io11 data. 

N 
(.) 
c.. 

-6 

• 

-4 

• Young 

• 
e 

• . ·- . " -2 • 

PC1 

Old 
-

4 

3 ~ 

2 

·1 • 1 • LJ • 
•IÌ• • o·•-~•· ·•· • o • -~-

·~ 
2 

... 1 ~ 

-2 

-3 ~ 

. 

• •• 

Fig . 4 Vo/11111eers' loadi11gs i11 the pri11cipal co111po11e111 a11a/ysis (PCA) of the selfeva/11atio11 data. 

46 



Correlation matrix of clinica/ and 
selfevaluation data 

In order to identify the relationship between cl i
nical and self valuation data , correlation matrix 
was calculated. As shown in Table II , properties 
evaluated by the Cosmetologist were not signifi 
cantly correlated to selfevaluation scores. This 
suggests that the Cosmetologist and the volun
teers did not evaluate the state of the sic.in in the 
same way. This could be attributed to the fact 
that each volunteer evaluated the selected attri
butes according to their own criteria , and there
fore their scores might be related to their expec
tations and how they see their slcins, as they 
were not trained in evaluating the d ifferent attri 
butes nor were the attributes previously defined . 
On the other hand, the Cosmetologist used an 
objective and constant criteria for evaluating all 
of the fifty nine volunteers. 

Relationship with instrumental 
measurements 

Correlation matrix of clinica! evaluation and sel
fevaluation data with instrumental data was cal
culated. As shown in Table In, Instrumental 
hydration was not correlated to the clinica! mea
surement of hydration, suggesting that this 
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instrumental measure does not reflect the sen
sory attribute skin hydration. 
When c01Telations were significant , coeffic ients 
were low, showing a very weak correlation. 
These results showed that instrumental measure
ments were not able to reflect the state of the 
skin , as evaluated by clinica] evaluation or selfe
valuation. 

Cluster analysis of clinica/ eva
luation data 

Hierarchical cluster analysis was carried out in 
order to identi fy groups of volunteers with simi
lar state or their sic.in , according to clinica! eva
luation. Two clusters were identified , cluster I 
(C l ) with 24 volunteers and c luster 2 (C2) with 
35 volunteers . Clusters frequencies d istributions 
for age, type of skin , hygiene and skin care treat
ments are shown in Table IV. No significant d if
ferences were found in the age distribution or 
mean age of the identified clusters (p>0.05) , nor 
in thei r type of skin distribution . 
Therefore, age and type of skin were not impor
tant factors in determ ining the state of the volun
teers' skin , according to clinica! evaluation. On 
the other hand , significant differences (p<0.05) 
between the clusters were fou nd in the hygiene 
and skin care treatments , and in the frequency 
they used sic.in care. 

TABLE II 
Correlation nzatrix of clinica[ eva!uation and selfevaluation data. 

CLINICAL EVALUATION 
SELFEVALUATION Generai 

Wrinkles Smoothness Lightness Hydration Elasticity State 
Wrinkles 0.466* 0.035 ns -0.068 ns 0.201 ns 0.331 * 0.201 ns 

Smoothness 0.304* 0.172 ns 0.077 ns 0.242 ns 0.221 ns 0.205 ns 
Lightness 0.423* 0.108 ns 0.040 ns 0.291 * 0.328* 0.168 ns 
Hydration 0.224 ns 0.075 ns -0.068 ns 0.091 ns 0.248 ns 0.098 ns 
El asti city 0.541* 0.300* 0.130 ns 0.361* 0.563* 0.429* 

Generai State 0.478* 0.189 ns -0.020 ns 0.266* 0.493* 0.316* 

* - significant correlation (p$0.05) 
ns - not significant correlation (p>0.05) 
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TABLEIII 
Correlation matrix of instrumental measurements, 

clinica! evaluation and selfevaluation data. 
oH Hvdration Sebum 

oH - 0.277* 0.187 ns 
lnstrumental 

Hydration 0.277* 0.134ns measurements -
Sebum 0.187 ns 0.134 ns -

Wrinkles -0.141 ns -0.098 ns -0.025 ns 
Smoothness -0.284* -0.158 ns 0.143 ns 

Liahtness -0.394* -0.235 ns -0.035 ns 
Clinica! evaluation Hvdration -0.316* -0.182 ns -0.027 ns 

Elasticitv -0.104 ns -0.111 ns 0.165 ns 
Generai 

State -0.360* -0.206 ns 0.032 ns 
Wrinkles 0.143 ns 0.029 ns -0.007 ns 

Smoothness 0.016 ns 0.266* 0.002 ns 
Liahtness 0.029 ns 0.019 ns 0.178 ns 

Selfevaluation Hvdration -0 .005 ns 0.278* 0.090 ns 
Elasticitv 0.024 ns 0.033 ns 0.191 ns 
Generai 

State 0.106 ns 0.148 ns 0.203 ns 

* - significant correlation (p::;0.05) 
ns - not significant correlation (p>0.05) 

Cluster C2 showed a higher proportion of volun
teers who use cream and a lower proportion of 
use of soap for skin hygiene than cluster C 1. 
Therefore, cluster C2 used milder hygiene treat
ments . Regarding skin treatment, cluster C2 
showed a higher proportion of use of moisturi
zing and antiaging cosmetics, while cluster Cl 
showed a higher proportion of volunteers that 
d id not use any treatment. Regarding frequen
cies of use of cosmetic treatments, 80% of 
volunteers in cluster C2 use cosmetic treatments 
everyday, whereas 54% of volunteers in cluster 
Cl did not use cosmetic treatments at ali. These 
results showed the influence of skin hygiene and 
skin care treatment on the state of the skin , 
according to clinica! evaluation. 
Table V shows mean scores for cl inica! evalua
tion scores for volunteers in each cluster. Cluster 
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C2 showed significantly (p<0.05) higher scores 
for ali attributes, according to cl inica! evalua
tion. This can be appreciated by using voluntee
r 's loadings in principal component analysis, as 
shown in Figure 5. Volunteers in cluster Cl were 
located to the left of PCI , showing low scores of 
hydration , lightness , smoothness and generai 
state; and down in PC2, showing low scores for 
wrinkles and elasticity. Therefore, volunteers in 
cluster C2 showed a better skin state than cluster 
CI, which could be attributed to hygiene and 
skin care habits; showing the strong influence of 
the use of cosmetics such as moisturizing and 
antiaging products. Results suggest that the use 
of mild products during skin hygiene, and the 
frequent use of moisturizing and antiaging pro
ducts result in an improvement of the state of the 
skin. 
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TABLEIV 
Age, type of hygiene and skin care treatment frequency 

distribution for the clusters identified using clinica! evaluation data. 

Cluster 1 Cluster 2 x2 
(n=24) (n=35) 

Age 2.3 ns 
34 to 45 years 50% 34% 
46 years and more 50% 66% 

Type of skin 0.57 ns 
Dry 54% 46% 
Normai 17% 23% 
Mix ed 17% 20% 
Greasy 13% 11 % 

Hygiene treatment 14.11 ** 
Water 4% 14% 
Cream 54% 71 % 
Gel 4% 9% 
Soap 42% 6% 

Skin care treatment 11 .63* 
Moisturizing 62% 75 % 
Emollient 4% 9% 
Antiaging 0% 31 % 
None 38% 14% 

Frequency of skin care treatment 14.36*** 
Frequent 33% 80% 
Sporadic 13% 0% 
Never 54% 20% 

Far skin hygiene and skin treatment, values do not add 100% 
as some volunteers used more than one treatment. 
(ns) not significant differences (p>0.05) ; (***) highly significant 
differences (p~0.001 ); (**) very significant differences (p~0.01 ) ; (*) 
significant differences (p~0 .05) 
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TABLE V 
Mean scares far the evaluated attributes using clinica/ evaluatian 
and seljevaluatian, and mean scares far the instrumental measurements, 

far the clusters identified using clinica/ evaluatian data. 

Cluster 1 Cluster 2 
(n=24) (n=35) 

Clinica/ evaluation 
Wrinkles 5.2 b 5.9 a 

Smoothness 3.4 b 5.5 8 

Lightness 3.3 b 5.1 a 

Hydration 3.5 b 5.5 8 

Elasticity 4.9 b 5.7 8 

Generai state 3.3 b 5.7 8 

Selfevaluation 
Wrinkles 5.6 a 5.9 8 

Smoothness 5.3 a 5.5 8 

Lightness 4.8 a 4.7 8 

Hydration 4.9 a 4.7 8 

Elasticity 4.7 a 5.0 8 

Generai state 5.1 a 5.3 8 

lnstrumental measurements 
Hydration 53.2 a 46.5 8 

pH 5.4 a 5.1 b 

Sebum 55.3 a 49.0 8 

Means within a row with different superscripts are 
significantly different (P:'.::0.05) 

As shown in Table V, clusters did not signifi
cantly (p>0.05) differed in their hydration, pH or 
sebum leve!. These results suggest that instru
mental measurements did not reflect clinica! 
evaluation scores, and therefore they might not 
provide data that correlates to skin diagnosis 
performed using clinica! evaluation data. 
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As shown in Table V, clusters did not signifi
cantly (p>0 .05) differed in their selfevaluation 
scores, suggesting that clinica! evaluation was 
not able to reflect how the volunteers perceived 
the state of their skin. Therefore, both methods 
might provide different and complementary 
information. 
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Fig. 5 Volu111eers ' loadings, grouped by c/11ste1; in the principal compone11t analysis (PCA) ofthe clinica/ evaluation data . 

Cluster analysis of selfevaluafion 
data 

In order to identify groups of volunteers with 
similar perception of the state or their skin, hie
rarchical cluster analysis was carried out on sel
fevaluation data. Three clusters were identified, 
cluster 1 (C' 1) with 14 volunteers, cluster 2 
(C'2) with 28 volunteers, cluster 3 (C'3) compo
sed of 17 volunteers. Cl usters frequencies distri
butions for age, type of slcin, hygiene and slcin 
care treatments are shown in Table VI. 
Significant differences were found in the age 
distribution and mean age of the identified clu
sters. 
Cluster C' 1 and C'2 showed a higher proportion 

of older women, showing a significant (p<0.05) 
larger mean age than cluster C'3 (59.9 , 50.2 and 
42.6 respectively). Besides, (p>0.05), signifi 
cant differences were found in slcin type distri
bution of the clusters. Cluster C '3 showed a 
smaller proportion of volunteers with dry skin, 
and a higher proportion of volunteers with nor
mai and mixed slcin . This could be relateci to the 
age distribution of the clusters. While 64% of 
older women showed dry skins, only 36% of 
young women showed this type of slcin, sugge
sting that dry skins were more frequent among 
older women. As cluster C'3 was composed by 
65% of women younger than 46 years, it showed 
a smaller proportion of women with dry slcin. 
Therefore, age was an important factor in deter-
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mining how the volunteers perceived the state of 
their facial skin. On the other hand, no signifi
cant differences (p>0.05) between the clusters 
were found in the hygiene and skin care treat
ment distribution , whereas significant differen
ces (p<0.05) were found in the frequency in 
which they used skin care treatments (Table VI). 

Table VII shows mean scores for selfevaluation 
for volunteers in each cluster. Cluster C'3 sho
wed significantly (p<0.05) higher scores for ali 
attributes, according to selfevaluation, while 
cluster C' l showed the lowest scores. This can 
be better seen using volunteer's loadings in prin
cipal component analysis, as shown in Figure 6 . 
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TABLE VI 
Age, type of skin, type of hygiene and skin care treatment frequency 

distributionfor the clusters identified using seifevaluation data. 

Cluster C' 1 Cluster C' 2 Cluster C' 3 
(n=14) (n=28) (n=17) 

Age 
34 to 45 years 21 % 36% 65% 
46 years and more 79% 64% 35% 

Type of skin 
Dry 64% 61% 18% 
Normai 7% 14% 3% 
Mixed 7% 14% 41 % 
Greasy 21 % 11 % 6% 

Hygiene treatment 
Water 14% 15% 0% 
Cream 57% 61% 71% 
Gel 7% 4% 12% 
Soap 35% 43% 36% 

Skin care treatment 
Moisturizing 64% 61% 86% 
Emollient 0% 4% 18% 
Antiaging 14% 18% 24% 
None 36% 29% 6% 

Frequency of skin care treatment 
Frequent 79% 57% 53% 
Sporadic 0% 0% 18% 
Never 21 % 43% 29% 

x'è. 

6.52* 

15.6* 

3.91 ns 

8.22 ns 

8.78 ns 

Far skin hygiene and skin treatment , values do not add 100% as some 
volunteers used more than one treatment. 

(ns) not significant differences (p>0.05); (***) highly significant differences 
(p.:::;0.001 ); (**) very significant differences (p.:::;0.01 ); (*) significant differences 
(p.:::;0.05) 
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Fig. 6 Vo/11111eers ' loadings, grouped by cluster, i11 the principal co111po11em analysis (PCA) ofthe selfeva/11atio11 data. 

Volunteers in cluster C' I were located to the left 
of PC I , showing low scores of hydration, light
ness, smoothness and generai state; and down in 
PC2 , showing low scores for wrinkles and ela
stic ity. Volunteers in cluster C'3 were located up 
in PC2 and to the right of PC J, showing good 
levels of ali the evaluated attributes . Thus, 
volunteers in cluster C'3 perceived their skin as 
being in a better state than volunteers in cluster 
C'2 and in cluster C' l. As selfevaluation is a 
measure of how women perceived their skin , it 
might be affected by self-steam, expectations, 
and the perception that each woman has of her
self. Particularly, in this case, clusters showed 
different age distribution , suggesting that the 
perception that women have of themselves is 
affected by age. Older women tended to be more 

criticai with themselves, probably due to their 
expectations of looking young. 
As shown in Table VII, clusters did not signifi
cantly (p>0.05) differed in their hydration , pH or 
sebum Jevel. These results suggest that instru
mental measurements did not reflect selfeva lua
tion scores, and therefore they were not related 
to how volunteers perceived their skin. 
As shown in Table VII, clusters d id not signifi
cantly (p>0.05) differed in their clinica! scores 
for smoothness, lightness, hydration and generai 
state, whereas they significantly differed in their 
c linica) scores for wrinkles and elasticity. 
Cluster C'3 showed significantly higher scores 
for wrinkles and elasticity. These results might 
be related to the fact that cluster C'3 was com
posed of a higher proportion of older women 
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than the other two clusters . This reinforces the 
idea that clinica! evaluation and selfevaluation 
might provi de complementary information. 
While clinica! evaluation provides information 
related to the ob jecti ve state of the skin, selfeva
Iuation is a measure of the perception that each 

woman has of her skin . Selfevaluation provides 
important information regarding potentia1 
cosmetic users, as women that rate their skin 
with low scores, might use cosmetics in order to 
improve the state of their skin. 

TABLE VII 
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Mean scores for the evaluated attributes using clinica! evaluation 
and selfevaluation, and mean scores jor the instrumental measurements, 

for the clusters identified using selfevaluation data. 

Cluster C' 1 Cluster C' 2 Cluster C' 3 
(n=14) (n=28) (n=17) 

Clinica/ eva/uation 
Wrinkles 4.9 b 5.6 a,b 6.4 a 

Smoothness 4.2 a 4.9 a 4.8 a 

Lightness 4.1 a 4.5 a 4.3 a 

Hydration 3.9 a 4.9 a 4.9 a 

El asti city 4.9 b 5.1 b 6.4 a 

Generai state 4.2 a 4.8 a 5.1 a 

Selfevaluation 
Wrinkles 4.4 b 5.9 a 6.6 a 

Smoothness 3.9 e 5.5 e 6.6 a 

Lightness 3.0 e 4.9 e 5.8 a 

Hydration 3.7 b 4.5 b 6.1 a 

Elasticity 3.6 e 4.6 e 6.4 a 

Generai state 4.3 b 5.0 b 6.4 a 

lnstrumental measurements 
Hydration 46.9 a 49.7 a 46.4 a 

pH 5.2 a 5.2 a 41.8 a 

Sebum 46.4 a 41.8 a 71.9 a 

Means within a row with different superscripts are significantly 



CONCLUSIONS 

Both clinica! evaluation and selfeva luation 
method provided a simple tool to characterize 
the skin of the fifty nine volunteers . Although 
resul ts using the two methods were not correla
ted, they provided complementary information 
regarding the objective state of the skin , and the 
perception that each volunteers has of her skin. 
The developed clinica! evaluation might be a 
useful tool for for supporting cosmetics efficacy 
claims, while selfevaluation could be used to 
identify potential cosmetic users, and to evalua
te how satisfied consumers are with a certain 
cosmetic treatment. 
Cluster analysis allowed the identification of 
groups of volunteers with similar state of their 
skin , according to clinica] evaluation and selfe
valuation. Considering clinica! evaluation data, 
two groups of volunteers were identified that 
differed in the type and frequency of the skin 
care treatment they used. Volunteers that fre
quently used antiaging and moisturizing pro
ducts showed higher clinica! evaluation scores, 
suggesting the effect of cosmetic products in the 
state of the skin. Regarding selfevaluation , three 
clusters were identified, that mainly differed in 
their age . Older volunteers tended to be stricter 
with themselves and gave lower scores to the 
state of their skin than younger volunteers, pro
bably due to different expectations. 
Instrumental measurements of hydration, pH 
and sebum were not correlated to clinica! eva
luation or selfevaluation scores, and therefore 
they might not provide data that correlates to 
skin diagnosis performed using clinica] evalua
tion or selfevaluation. 

M. E. Parente. G. Ares. A. G6mbaro 
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