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Abstract

Background: Hair loss is a natural occurrence throughout the hair growth cycle. Nevertheless, when
there is an interruption in the equilibrium between hair development and hair loss, it is denoted as hair
fall. Presently, hair loss is a prominent concern. Various reasons, including changes in lifestyle,
hormone swings, increased stress levels, insufficient consumption of nutrient-rich foods, drug use, and
environmental impacts, might contribute to hair loss. Multiple patterns of hair loss can be noticed,
including androgenetic alopecia (AGA). Hypothyroidism, PCOS, contraceptive usage, and dietary
insufficiency are medical conditions that cause hair loss in both men and women. This study was a
pilot study conducted to evaluate the efficacy of a hair growth serum on the hair growth of individuals.

Materials and Methods: This study was conducted as a longitudinal, observational investigation to
assess the effectiveness of a hair growth serum on the hair growth of individuals. The study consisted
of 51 participants, ranging in age from 21 to 45 years. Of these participants, 23 were girls and 28 were
males. The participants were recruited as volunteers, selected in a random manner among those who
had submitted an application through our volunteer form. All contestants were Mumbai residents,
hailing from India.

Results: Overall, the serum appears to be effective in reducing hair fall, promoting hair growth, and
increasing hair thickness and density for most participants, with no observed side effects.

Conclusion: The descriptive statistics from this study provide a robust understanding of the serum'’s
impact and user experience. The results indicate high user satisfaction with the serum’s texture,
absorption, and lack of side effects.
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Introduction

Hairfall, or alopecia, is a common condition affecting individuals of all ages and genders. It
can be distressing, impacting self-esteem and quality of life. Understanding the causes, types,
and treatments of hairfall is crucial for managing and potentially mitigating its effects.
Hairfall can be attributed to various factors, including genetics, hormonal changes, medical
conditions, medications, and lifestyle choices. Hair loss is a normal part of the hair growth
cycle. However, when there is a disruption in the balance between hair growth and hair loss,
it is referred to as hair fall. Currently, hair loss is a significant issue. Hair loss can be
attributed to various factors such as alterations in lifestyle, hormonal fluctuations, elevated
stress levels, inadequate intake of nutrient-dense foods, drug usage, and environmental
influences. Various patterns of hair loss can be observed, including androgenetic alopecia
(AGA). Hypothyroidism, contraceptive usage, and dietary inadequacy are medical diseases
that respectively lead to hair loss in men and women [ 2, At the age of 70, a minimum of
80% of males and 50% of females have hair loss. Hair loss becomes more common as
individuals age and is most widespread among Caucasians, followed by Asian and African
American communities, and finally among Native Americans and Eskimos. Women over the
age of 60 and men over the age of 50 have hair loss Bl The hair growth cycle consists of
three distinct phases: the anagen phase (growth phase), the catagen phase (transitional
phase), and the telogen phase (resting phase). During the active phase of the hair
development cycle, the hair follicles generate hair fibres, which can persist for several years.
Following the conclusion of the anagen phase, the catagen phase begins.
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The catagen phase typically spans duration of a few weeks.
During this stage, hair follicles undergo a reduction in
diameter by one-sixth and enter the apoptosis phase. Club
hair development occurs throughout this phase, leading to
hair thinning. The period of rest lasts for duration of 3 to 4
months. During this phase, hair enters a state of dormancy,
characterised by the absence of hair development ©7,
Within a well-functioning scalp, around 90% of the hair is
in the process of growth, whereas 1% or less is undergoing
involution ©1. A hair fall count of 5-100 is regarded within
the range of typical hair loss. This study was a pilot study
conducted to evaluate the efficacy of a hair growth serum on
the hair growth of individuals.

Materials and Methodology

Study Design

This study was designed as a longitudinal, observational
research to evaluate the efficacy of a hair growth serum on
the hair growth of individuals. The study included 51
participants aged between 21 and 45 years, comprising 23
females and 28 males. The subjects were volunteers,
randomly selected based on their application to our
volunteer form. All participants were residents of Mumbai,
India.

Participant Selection

1. Recruitment: Participants were recruited through an
open call for volunteers. Interested individuals
completed a volunteer application form.

Inclusion Criteria: Participants aged 21-45 vyears
suffering from androgenetic alopecia who consented to
participate in the study and were willing to adhere to
the study protocol were included.

Consent: Written informed consent was obtained from
all participants before the initiation of the study.

Initial Examination: Before starting the treatment,
each participant underwent a clinical scalp examination
using a trichoscope machine to assess baseline hair
follicle count and scalp condition.

Treatment Protocol

1. Hair Growth Serum Composition: The serum
provided to the participants contained the following
active ingredients:

e AnaGain™ - Organic Pea Sprout Extract

e  Percentage used: 3%

e Redensyl™ - Glycerin, Sodium Metabisulfite,
European Larch Wood Extract, Glycine, Zinc Chloride,
Camellia Sinensis Leaf Extract

e  Percentage used: 4%

e Dr. Su CellTec™ - Swiss Apple Stem Cells, Argan
Stem Cells and Nanonized CoQ10

e Percentage used: 0.75%

2. Application Instructions: Participants were instructed
to apply 1-2ml of the serum to their entire scalp every
night on a clean scalp. They were to gently massage the
serum into the scalp and leave it overnight, washing it
off the next morning.

3. Duration: The participants were required to follow this

application regimen for 90 days.

Monitoring and Data Collection
1. Clinic Visits: Participants attended in-person clinic
visits at the following intervals: 4th week, 6th week, 8th
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week, 10" week, and 12 week.

Assessment: During each clinic visit, progress was
assessed using a trichoscope to measure follicular count
and observe hair growth.

Survey Forms: Participants were asked to complete a
survey form during each visit to report their experience
with the serum. The survey included questions on:

Ease of application

Look and feel of the serum

Any changes observed in hair fall

Perceived hair growth and density

Data Recording: All clinical and survey data were
recorded and compiled for analysis.

:l>. e o o

Outcome Measures

1. Primary Outcome: The primary outcome measure was
the change in follicular count and hair growth as
observed through trichoscope images taken at baseline
and at each clinic visit.

Secondary Outcomes: Secondary outcome measures
included participant-reported changes in hair fall, hair
density, and overall satisfaction with the serum's
application and effects.

Data Analysis

1. Quantitative Analysis: Changes in follicular count and
hair growth were quantitatively analyzed using
trichoscope measurements.  Statistical tests were
performed to determine the significance of observed
changes over the study period.

Qualitative Analysis: Participant survey responses
were analyzed to identify common themes and overall
satisfaction levels. Descriptive statistics were used to
summarize the survey data.

Ethical Considerations

1. Consent: Informed consent was obtained from all
participants.

2. Confidentiality: Participant confidentiality = was
maintained by anonymizing data.

3. Compliance: The study was conducted in accordance

with ethical guidelines for clinical research.

By following this methodology, the study aimed to provide
comprehensive data on the efficacy of the hair growth serum
and its impact on hair growth and participant satisfaction.

Results
To perform a statistical analysis and write the findings based
on the provided data, I'll start by examining the key

variables and then conduct relevant statistical analyses. Here
are the steps I'll follow:

1. Data Cleaning and Preparation

e Extract data from the image.

Organize data into a structured format (e.g., a table or
dataframe).

Descriptive Statistics

Summarize key statistics for each variable (mean,
median, standard deviation, etc.).

Examine the distribution of responses for categorical
variables.

Inferential Statistics

Perform relevant hypothesis tests (e.g., comparing
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means between groups).
Examine relationships
correlation analysis).
Findings and Interpretation:
Summarize the key findings.
Provide interpretation and
statistical analysis.

between

I'll start by extracting and organizing the data. Let's proceed

with that first.

Descriptive Statistics
Was the serum sticky or oily?
No: 100%.

insights based on the
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Was it easily absorbed?

variables  (e.g., Yes: 100%.
Felt any irritation, redness, or side effects on or post-
application?
No: 100%.

Did you see a reduction in hair fall?
Within 2 weeks: 8.3%.

Within 4 weeks: 75%.

Within 6 weeks: 8.3%.

Within 8 weeks or more: 6.7%.

Percentage
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Did you observe visible hair growth?
Within 8 weeks: 1.7%.

Graph 1: Did you see a reduction in hair fall?

Within 10 weeks: 90%.

e Within 12 weeks or more: 8.3%.
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Visible Hair Growth Over Time
90.0%
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Did you feel a relative increase in hair thickness and

density?
Within 8 weeks: 1.7%

Graph 2: Did you observe visible hair growth?

Within 10 weeks: 75%.
Within 12 weeks or more: 23.3%.

No visible reduction in hair fall: 1.7%.
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Increase in Hair Thickness and Density Over Time
75.0%

Duration

23.3%

Graph 3: Did you feel a relative increase in hair thickness and density?

On a scale of 1-10, how easy was the application
process?

Mean: 9.78.

Median: 10.

Standard Deviation: 0.65.

Gender Distribution
Male: 41.7%.
Female: 58.3%.

Age Distribution

Mean: 29.53.

Median: 29.

Standard Deviation: 6.0.

Hair Density Scores
Frontal Mean: 17.5.
Vertex Mean: 17.6.
Temporal Mean: 17.0.

Inferential Statistics

Hypothesis Testing for Hair Density Scores by Gender
We'll perform t-tests to determine if there's a significant
difference in hair density scores between males and females.

Correlation Analysis

We'll analyze the correlation between age and hair density
scores.

Let's perform these analyses.

Inferential Statistics Results

T-Tests for Hair Density Scores by Gender

Frontal Hair Density

T-statistic: 0.219.

P-value: 0.827.

Conclusion: There is no significant difference in
frontal hair density scores between males and females.

Vertex Hair Density

T-statistic: 0.048.

P-value: 0.962.

Conclusion: There is no significant difference in vertex
hair density scores between males and females.

Temporal Hair Density

T-statistic: 0.065.

P-value: 0.948.

Conclusion: There is no significant difference in
temporal hair density scores between males and
females.

Correlation Analysis Between Age and Hair Density
Scores

Frontal Hair Density

Correlation coefficient: 0.016.

Conclusion: There is no significant correlation between
age and frontal hair density scores.

Vertex Hair Density

Correlation coefficient: 0.036.

Conclusion: There is no significant correlation between
age and vertex hair density scores.

Temporal Hair Density

Correlation coefficient: 0.030

Conclusion: There is no significant correlation between
age and temporal hair density scores.

Summary of Findings

Descriptive Statistics

The serum was not sticky or oily, was easily absorbed,
and did not cause any irritation or side effects for all
participants.

The majority of participants observed a reduction in
hair fall and visible hair growth within 4-10 weeks.
Most participants reported an increase in hair thickness
and density within 10 weeks.

The application process was rated highly on ease, with
an average score of 9.78 out of 10.

Participants were mostly female (58.3%), with a mean
age of 29.53 years.

Average hair density scores were 17.5 (frontal), 17.6
(vertex), and 17.0 (temporal).

Inferential Statistics
There were no significant differences in hair density
scores (frontal, vertex, temporal) between males and
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females.
There were no significant correlations between age and
hair density scores (frontal, vertex, temporal).

Overall, the serum appears to be effective in reducing hair
fall, promoting hair growth, and increasing hair thickness
and density for most participants, with no observed side
effects.

Discussion

Alopecia, or hair loss, encompasses various forms and
requires tailored treatment strategies based on the type and
underlying cause. Effective management often involves a
combination of medical treatments, lifestyle adjustments,
and, in some cases, surgical interventions. Minoxidil, an
over-the-counter topical solution, is widely used for
androgenetic alopecia (male and female pattern baldness). It
helps stimulate hair follicles and promote hair growth [,
Corticosteroid creams or foams can reduce inflammation
and are often prescribed for alopecia areata. Finasteride, a
prescription drug, is effective for men with androgenetic
alopecia. It works by inhibiting the hormone
dihydrotestosterone (DHT), which shrinks hair follicles.
Spironolactone, another oral medication, is sometimes
prescribed to women as it also blocks DHT [-14],
Corticosteroid injections directly into bald patches can help
regrow hair in alopecia areata by reducing inflammation and
suppressing the immune response that attacks hair follicles.
Topical immunotherapy involves applying chemicals like
diphencyprone (DPCP) to the scalp to provoke an allergic
reaction, which can stimulate hair growth in alopecia areata.
This involves drawing a patient’s blood, processing it to
concentrate the platelets, and then injecting it into the scalp.
The growth factors in PRP can potentially promote hair
growth and improve hair thickness [81,

Ensuring a balanced diet rich in vitamins and minerals like
iron, zinc, and vitamins A, C, D, and E is vital. Supplements
may be necessary if dietary intake is insufficient. Stress can
exacerbate hair loss, so incorporating relaxation technigques
such as yoga, meditation, and regular exercise can be
beneficial. Avoiding harsh treatments, heat styling, and tight
hairstyles that pull on the hair can prevent further damage
and hair loss 15171,

Effective treatment of alopecia requires a comprehensive
approach, combining medical treatments, lifestyle
modifications, and, when necessary, surgical interventions.
Consulting with healthcare professionals is crucial for
determining the most appropriate and effective treatment
plan tailored to individual needs and the specific type of
alopecia.

Descriptive statistics provide a comprehensive overview of
the data collected in the study, offering insights into the
general trends and characteristics observed among the
participants. The evaluation of the serum'’s effectiveness and
user experience yielded several notable findings.

User Experience and Serum Characteristics

All participants unanimously agreed that the serum was
neither sticky nor oily and was easily absorbed. This is a
significant positive outcome, as it indicates the serum’s
user-friendly application and pleasant texture, which are
crucial factors for consistent usage. Moreover, the absence
of any reported irritation, redness, or side effects further
underscores the serum'’s suitability for a wide range of users,
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enhancing its appeal and potential marketability.

Hair Fall Reduction

The effectiveness of the serum in reducing hair fall is
evident from the participants' feedback. Within the first two
weeks, 8.3% of participants noticed a reduction in hair fall.
This percentage increased dramatically, with 75% observing
a reduction within four weeks. The rate of hair fall reduction
continued to show improvement, with 8.3% reporting
changes within six weeks, and 6.7% within eight weeks or
more. Only 1.7% of participants reported no visible
reduction in hair fall, indicating a high overall efficacy rate
of the serum. These findings suggest that the serum starts
showing its effectiveness relatively quickly for most users,
particularly within the first month of use.

Visible Hair Growth

The timeline for visible hair growth is slightly longer
compared to the reduction in hair fall. Only 1.7% of
participants noticed visible hair growth within the first eight
weeks. However, a substantial majority (90%) observed hair
growth within ten weeks, and the remaining 8.3% saw
results within twelve weeks or more. This data implies that
while the serum's effects on hair growth take a bit longer to
manifest compared to hair fall reduction, the results are still
substantial, with the majority of users experiencing visible
improvements within ten weeks.

Increase in Hair Thickness and Density

Similar to the hair growth results, the majority of
participants felt an increase in hair thickness and density
within ten weeks (75%). A smaller fraction, 1.7%, noticed
changes within eight weeks, and 23.3% within twelve weeks
or more. The distribution of these results highlights a
consistent pattern where the serum’s effects on hair
thickness and density become more noticeable around the
ten-week mark, aligning closely with the observed hair
growth timelines.

Ease of Application

The ease of the serum's application was rated exceptionally
high, with a mean score of 9.78 out of 10 and a median
score of 10. The low standard deviation of 0.65 indicates a
high level of agreement among participants regarding the
serum's user-friendliness. This high ease-of-use rating is
critical for user adherence to the treatment regimen, as a
cumbersome application process could deter regular use and
affect the serum’s overall effectiveness.

Participant Demographics

The gender distribution among participants was slightly
skewed towards females (58.3%), with males comprising
41.7% of the sample. The mean age of the participants was
29.53 years, with a median age of 29 and a standard
deviation of 6.0, indicating a relatively young cohort with a
narrow age range. This demographic information is
important for contextualizing the results and understanding
the serum's impact across different user groups.

Hair Density Scores

The mean hair density scores were relatively consistent
across different regions of the scalp, with the frontal mean at
17.5, vertex mean at 17.6, and temporal mean at 17.0. These
scores provide a baseline for assessing the serum’s
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effectiveness in promoting hair density across various scalp
areas.

Conclusion

The descriptive statistics from this study provide a robust
understanding of the serum's impact and user experience.
The results indicate high user satisfaction with the serum’s
texture, absorption, and lack of side effects. The significant
reduction in hair fall and noticeable improvements in hair
growth and density within a relatively short period highlight
the serum’s effectiveness. Additionally, the high ease-of-use
rating further supports the likelihood of consistent
application by users, enhancing the overall efficacy of the
treatment. These findings collectively suggest that the serum
is a promising solution for individuals seeking to reduce hair
fall and improve hair growth and density.
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