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Abstract: In this study, the values of some scalp basal parameters, collected during several clinical
studies involving a total of 254 subjects with androgenic alopecia, were analyzed. Subjects’ values
were grouped by age and gender, and the differences between groups were examined. The density
values (n◦ of hair/cm2) and the percentages of anagen and telogen hair were considered. Furthermore,
the variations recorded at the end of cosmetic treatments (ranging from 12 to 16 weeks) aiming to
reduce excessive hair loss were analyzed. The basal values regarding the percentage of hair in the
anagen phase evidenced a linear decrease with increasing age, with a corresponding increase of the
percentage of hair in the telogen phase. As far as the hair density differences between males and
females are concerned, females had a mean value significantly higher than males. Moreover, at the
end of the intended anti-hair loss treatments, females were more susceptible to improvements of their
hair density values.
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1. Introduction

The premature hair loss associated with androgenic alopecia is a deeply felt problem. Indeed,
a problem, concerning a large group of the population of both genders [1], that is the main cause of the
progressive thinning of the density of scalp hair.

The cosmetic industry is struggling to cope with the quest for scalp treatments by means of
products (lotions, shampoos, conditioners and diet supplements) aiming to decrease or prevent
excessive hair loss. Nowadays, in order to satisfy the growing expectations of consumers, very high
product performances are necessary. For this reason, it is essential to perform accurate efficacy
evaluations before launching a new functional product on the market [2].

Different types of evaluation are possible: subjective, clinical and instrumental [3]. By means of
subjective tests, like self-assessment questionnaires, it is possible to learn the perception of consumers
both of the anti-hair loss, strengthening, and reinvigorating effects, and on the sensorial appreciation
for fragrance pleasantness and ease of application.

Objective clinical evaluations are performed by expert evaluators that carry out an examination
of the scalp and who, by means of specific trials called pull test and wash test, assess not only the
good tolerability of the product, but also the changing level of hair resistance. The pull test is a clinical
evaluation of the hair resistance to traction, while the wash test is the count of the number of hairs lost
after a washing the scalp under standard conditions [4–6].

As regards the instrumental evaluations of efficacy in preventing the abnormal hair loss, the most
common technique used is the phototrichogram, a technique that makes it possible to determine the
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density and the percentage of anagen and telogen hair in a selected area on the scalp. The anagen
phase corresponds to the active hair-growth phase, while the telogen phase corresponds to the resting
phase. Therefore, the expected results at the end of any efficacy study aiming to achieve an anti-hair
loss treatment should be an increase of the hair density and of the percentage of anagen hair, with a
corresponding decrease in the percentage of telogen hair [7].

Instrumental data are very useful for evaluating the efficacy of the anti-hair loss treatment.
The phototrichogram technique has been standardized in order to obtain data that are as reproducible
and repeatable as possible. The analysis of basal values of the parameters of density and percentage
of anagen and telogen hair is also very useful. In the present study, the basal values of an Italian
population suffering from androgenic alopecia were analyzed, grouping the subjects by age and sex
and examining the differences. Furthermore, the variations recorded at the end of the period of use of
cosmetic anti-hair loss treatments, ranging from 12 to 16 weeks, were analyzed.

2. Materials and Methods

In this study, the density values (n◦ of hair/cm2 and their percentage) and the percentages
of anagen and telogen hair were considered. Data related to 254 subjects were analyzed. Data of
measurements performed on a male population suffering from androgenic alopecia, II-IV stage of
Norwood’s scale [8] and on a female population suffering from androgenic alopecia, I-II stage Ludwig’s
scale [9], 20–75 years old, mean age 50 years, were selected. The diagnosis of androgenic alopecia was
made through a clinical evaluation of hair and scalp by our dermatologist, including the evaluation of
the anamnesis of the subjects (diseases, hormonal alterations, drugs, eating behavior) and of the course
of hair loss (chronic or intermittent) [10]. All subjects gave their informed consent for inclusion before
they participated in the study. The study was conducted in accordance with the Declaration of Helsinki.
All clinical studies were approved by the ISPE Ethical Committee for cosmetic tests, appointed on
12 January 1998.

The following subjects were excluded: pregnant or nursing females, subjects taking topical or
systemic drugs that could affect the results of the test, subjects showing systemic diseases or skin
disorders that may affect the evaluation of the test articles or increase risk to the subject. Moreover,
subjects who used coadjutant treatments for hair loss prevention (either topical and/or systemic)
within a period of 3 months prior to admission in the study were also excluded.

Analysis by means of phototrichogram technique was performed at the beginning and at the end
of the foreseen periods of different cosmetic treatments, such as lotions, shampoo or diet supplements,
ranging from 12 to 16 weeks. Lotions were applied once a day, shampoos were used at least twice a
week, while diet supplements were taken once a day.

The hair in an area of 1 cm2, in the mid-scalp area, was clipped. Digital images of the area were
taken 48 hours after the clipping.

Fotofinder® Dermoscope (FotoFinder Systems GmbH, Bad Birnbach, Germany) was used to take
the digital images of the scalp at 20-fold magnification. This system allows the recorded images of
any skin surface to be carried out and memorized using the principle of Dermoscopy Digital Video.
The analysis of the hair in the 1 cm2 clipped area was performed by means of the software Trichoscan
Professional Ver. 2.0 (Tricholog GmbH, Freiburg im Breisgau, Germany), obtaining the hair density
and the percentages of anagen and telogen hair [11,12] (Figure 1).
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Figure 1. Example of results obtained through Trichoscan Professional Ver. 2.0.

Mean values and standard deviations were calculated for each set of values.
The instrumental basal values and the corresponding variations related to the different age groups

were statistically compared by means of One Way ANOVA for parametric and independent data.
The data related to the comparison between males and females were statistically compared by

means of t-test for parametric and independent data.
In both cases, differences between the groups of values were considered significant when the

probability p was <0.05.

3. Results and Discussion

Data concerning 254 subjects were subdivided into the following age groups: 20–40, 41–50, 51–60
and 61–75 years. The mean basal values of hair density (n◦ hair/cm2) showed a uniform distribution.
No statistically significant differences were evidenced among the different age groups (Figure 2).
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Figure 2. Mean basal values of hair density as a function of the age group.

Concerning the percentage of hair in the anagen phase, a linear decrease with the increase of age
was evidenced, with an equivalent increase of the percentage of hair in the telogen phase. However,
no statistically significant differences were evidenced among the different age groups (Figure 3).

Figure 3. Mean basal values of percentage of hair in anagen/telogen phase as function of the group age.

In addition, the variations both of the density values and of the percentage of hair in the anagen
and telogen phase, obtained at the end of period of use of anti-hair loss treatments of 12–16 weeks,
were compared. No correlations were evidenced between these variations and the age of the subjects
(Table 1).
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Table 1. Improvements (TF-T0) of hair density and percentage of hair in anagen/telogen phase at the
end of different anti-hair loss cosmetic treatments (lotions, shampoo or diet supplements) as a function
of age.

Variations TF-T0 Density (n◦ Hair/cm2) Anagen Phase Telogen Phase

20–40 years +7.1 (+3.5%) +3.9% −3.9%
41–50 years +9.6 (+4.5%) +2.7% −2.7%
51–60 years +6.4 (+2.8%) +5.7% −5.7%
61–75 years +11.0 (+5.3%) +6.2% −6.2%

Furthermore, the mean basal values of hair density and percentage of hair in anagen/telogen
phase were subdivided by gender, in order to evaluate the differences between males and females.

A difference in hair density was evidenced: the mean density value was equal to 224.4 hair/cm2

in the female group and equal to 201.0 hair/cm2 in the male group, which represents a statistically
significant difference (p < 0.01) (Figure 4). On the other hand, the percentages of hair in the
anagen/telogen phase were similar in males and females (Figure 5).

Figure 4. Mean basal values of hair density as a function of gender.

Figure 5. Mean basal values of the percentage of hair in anagen/telogen phase as a function of gender.
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Concerning the variations obtained at the end of different anti-hair loss cosmetic treatments
(lotions, shampoos or diet supplements), a statistically significant difference was evidenced between
males (M) and females (F) in the percentage of hair in the anagen and telogen phase (p = 0.05),
a parameter that seems to improve more easily in women than in men. The tendency to greater
improvements in females was also shown with regard to the variations related to hair density, but in
this case no statistically significant variations were evidenced between the two genders (Table 2).

Table 2. Improvements (TF-T0) in hair density and percentage of hair in anagen/telogen phase at the
end of different anti-hair loss cosmetic treatments (lotions, shampoos or diet supplements) as a function
of gender.

Variations TF-T0 Density (n◦ Hair/cm2) Anagen Phase Telogen Phase

F +8.4 (+3.7%) +5.5% * −5.5% *
M +7.0 (+3.5%) +3.1% * −3.1% *

* p = 0.05.

In addition, a subdivision based on both gender and age was performed. The following groups
were considered: females 20–50 years, males 20–50 years, females 51–75 years and males 51–75 years.

When analyzing the hair density values, a statistically significant difference was evidenced
between males and females in the age group 20–50 years (p < 0.05); females showed a higher number
of hairs in the analyzed area than males. This tendency is also shown in the age group 51–75 years,
but in this case, no statistically significant differences were evidenced (Figure 6).

Figure 6. Mean basal values of hair density as a function of the age group and gender.

Concerning the mean values of the percentage of hair in the anagen and telogen phases,
a statistically significant difference was evidenced in females between age groups (p = 0.05). With the
age increase, there is a quite logical decrease in the percentage of anagen hair and an increase in the
percentage of telogen hair (Figure 7).
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Figure 7. Mean basal values of the percentage of hair in anagen/telogen phase as a function of age
group and gender.

Considering the variations obtained at the end of anti-hair loss treatments, no statistically
significant differences were evidenced; nevertheless, females seem to frequently obtain better results
than males. (Table 3).

Table 3. Improvements (TF-T0) in hair density and percentage of hair in the anagen/telogen phase
at the end of different anti-hair loss cosmetic treatments (lotions, shampoo or diet supplements) as a
function of age and gender.

Variations TF-T0 Density (n◦ Hair/cm2) Anagen Phase Telogen Phase

F 20–50 years +10.2 (+4.6%) +4.2% −4.2%
M 20–50 years +7.1 (+3.6%) +2.3% −2.3%
F 51–75 years +7.4 (+3.3%) +6.1% −6.1%
M 51–75 years +6.8 (+3.3%) +4.7% −4.7%

4. Conclusions

In this research, data of clinical studies, performed in Italy, of different anti-hair loss treatments
related to 254 subjects with androgenic alopecia, measured over a period of 5 years, were collected
and compared.

The basal values of hair density and percentage of hair in the anagen and telogen phases, as well as
the related variations at the end of anti-hair loss treatments ranging from 12 to 16 weeks, were analyzed.

The basal values of the percentage of hair in the anagen phase evidenced a linear decrease with
the increase of age, with a corresponding increase in the percentage of hair in the telogen phase.

In particular, a statistically significant difference was evidenced in females between the age groups
20–50 year vs. 51–75 year.

Considering the differences between males and females, it is evident that females have a mean
value of hair density significantly higher than males. Furthermore, at the end of different anti-hair loss
treatments, females resulted more susceptible to improvements, as evidenced from the statistically
significant difference between female and male group, when analyzing the variations of percentage
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of anagen and telogen hair. This tendency is also evident with regard to the hair density parameter,
but in this case, no statistically significant variations were observed.
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