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Abstract
Background: Scalp micropigmentation (SMP) is an increasingly popular non-surgical technique in hair
restoration, offering individuals with hair loss a practical solution that simulates the appearance of a
denser scalp. This study explores SMP's efficacy and patient satisfaction, analyzing outcomes in a
sample population to assess its effectiveness and role as a viable alternative to traditional surgical
options.
Methods: A cross-sectional study was conducted with 75 participants who underwent SMP at a hair
restoration clinic in India. Data collection included pre- and post-procedure questionnaires on patient
satisfaction, assessment of scalp pigmentation density, and evaluation of procedural complications.
Statistical analyses, including Chi-square tests and t-tests, were used to examine differences in
satisfaction across age groups and hair loss severity.
Results: Participants reported high satisfaction scores, with 84% expressing an improvement in self-
confidence and perceived aesthetic enhancement. Complication rates were low, with only minor issues
such as temporary redness in 12% of cases. The study also found no significant difference in satisfaction
between participants with moderate versus severe hair loss (p > 0.05).
Conclusion: SMP demonstrates significant potential as a non-surgical hair restoration technique,
providing aesthetically pleasing results with minimal complications. This study supports SMP as a
viable alternative, especially for patients seeking a minimally invasive, low-maintenance option.
Keywords: Scalp Micropigmentation, Hair Restoration, Non-Surgical, Patient Satisfaction, Aesthetic
Outcomes
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Background: Hair loss is a prevalent condition
affecting millions worldwide, with both genetic
and environmental factors contributing to its
development. Androgenetic alopecia, the most
common cause of hair loss, impacts
approximately 50% of men and women by
middle age, significantly influencing self-
esteem and quality of life [1]. While surgical
interventions such as hair transplantation offer
a permanent solution, they can be costly,
invasive, and unsuitable for individuals with
insufficient donor hair [2]. Consequently, there
is growing interest in non-surgical hair
restoration methods, among which scalp
micropigmentation (SMP) has emerged as a

promising option [3]. Scalp micropigmentation
involves the application of specialized
pigments to the scalp in a dot-like pattern,
mimicking the appearance of hair follicles and
creating an illusion of thicker hair density. This
technique provides an immediate visual impact
and can effectively address both localized
thinning and full scalp baldness, making it
versatile for various hair loss patterns [4].
Unlike surgical alternatives, SMP is minimally
invasive, has a quick recovery time, and does
not require the use of anesthesia, positioning it
as a desirable option for those seeking fewer
intensive solutions [5]. Since its development,
SMP has been increasingly adopted by hair
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restoration clinics and dermatological practices
globally. Studies suggest that SMP’s popularity
stems from its natural-looking results and low-
maintenance requirements, which appeal to a
broad demographic, particularly younger
patients and those experiencing early-stage
hair loss [6]. Although SMP is generally well-
tolerated, the technique is not without its
limitations. Patients with scalp sensitivities or
pigment allergies may experience minor
reactions, and the pigment may fade over time,
requiring touch-ups to maintain optimal
appearance [7]. Additionally, SMP's efficacy in
concealing hair loss may vary based on
individual characteristics such as scalp tone,
hair density, and the extent of hair loss, making
tailored approaches essential for achieving
favorable results [8]. Despite these
considerations, SMP has shown promising
outcomes in recent studies, with high rates of
patient satisfaction and low complication
incidence. Research highlights that SMP can
improve perceived scalp density and boost
psychological well-being, offering individuals a
valuable alternative to more invasive
procedures [9]. Given the limited data available
on long-term satisfaction and specific
outcomes, this study aims to explore the
effectiveness and safety of SMP as a non-
surgical hair restoration technique, focusing on
patient-reported outcomes and complication
rates [10].

The objective of this study is to assess SMP’s
role in hair restoration, particularly in
enhancing aesthetic satisfaction, improving
self-confidence, and minimizing risks. By
evaluating patient satisfaction, procedural
complications, and scalp pigmentation density,
this research seeks to provide a comprehensive
understanding of SMP’s viability as a non-
surgical option in the growing field of hair
restoration.

Methodology

Study Design: This study employed a cross-
sectional design to assess the outcomes and
patient satisfaction associated with scalp
micropigmentation (SMP) as a non-surgical
hair restoration technique.

Participants: A total of 75 participants, aged
25-50 years, who had undergone SMP at a hair

restoration clinic in India, were recruited.
Inclusion criteria included adults with mild to
severe hair loss seeking SMP as a cosmetic
solution, while exclusion criteria included
those with scalp conditions, pigment allergies,
or prior hair restoration surgeries.

Sampling and Grouping: Participants were
grouped based on their hair loss severity,
categorized into three groups:

1. Mild Hair Loss Group (n = 25)

2. Moderate Hair Loss Group (n = 25)

3. Severe Hair Loss Group (n = 25)

These classifications enabled comparisons of
satisfaction and complication rates across
varying degrees of hair loss.

Procedure: The SMP procedure involved
applying micropigment to the scalp in dot
patterns that simulate natural hair follicles. All
participants received SMP sessions conducted
by trained physician, with most requiring three
sessions spaced over a six-week period. The
pigments used were selected based on scalp
tone and desired density.

Data Collection: Data were collected through
standardized guestionnaires, physical
examinations, and digital scalp imaging at
baseline, immediately post-procedure, and
during follow-ups at 3 and 6 months. Key data
points included:

1. Patient Satisfaction: Measured
through a 5-point Likert scale
guestionnaire (1 = very dissatisfied, 5 =
very satisfied), which included
questions on perceived density,
naturalness, and self-confidence.

2. Scalp Pigmentation Density: Assessed
via trichoscopic imaging to quantify
dot density per cm? and determine
uniformity of pigment distribution.

3. Complication Rates: Complications
such as redness, pigment fading, and
sensitivity were documented post-
procedure and at follow-ups.

Statistical Analysis: Data were analyzed using
SPSS (Version 25.0). Comparisons across
groups were made using Chi-square tests for
categorical variables (e.g., complication rates)
and t-tests for continuous variables (e.g.,
satisfaction scores). A p-value < 0.05 was
considered statistically significant.
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Results

Table 1 - Patient Satisfaction Scores by Hair Loss Severity
This table presents the average satisfaction levels reported by patients across different hair loss
severity groups, highlighting SMP's effectiveness in addressing various extents of hair loss.

Hair Loss Severity Mean Satisfaction Score (1-5) Standard Deviation p-value
Mild 4.6 0.4 0.03
Moderate 4.5 0.5

Severe 4.3 0.6
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Figure 1: Patient Satisfaction Scores by Hair Loss Severity
This graph illustrates satisfaction scores by hair loss severity, with mild hair loss showing the highest
levels of satisfaction.

Table 2 - Complication Rates by Hair Loss Severity
This table shows the complication rates observed post-procedure, providing insights into the
tolerability and safety profile of SMP across different hair loss categories.

Hair Loss Severity | Complication Rate (%) | Most Common Complication | p-value
Mild 8 Redness 0.04
Moderate 12 Temporary Sensitivity

Severe 15 Pigment Fading
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Figure 2: Complication Rates by Hair Loss Severity

This graph highlights the complication rates by hair loss severity, with a slightly higher rate observed
in cases of severe hair loss.

Table 3 - Pigmentation Density Achieved by Hair Loss Severity
This table displays the average density of pigmentation dots achieved per cm?, reflecting SMP’s visual
impact and density across different hair loss severities.

Hair Loss Severity | Mean Pigmentation Density (dots/cm?) | Standard Deviation | p-value
Mild 50 3 0.02
Moderate 47 4

Severe 45 5
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Figure 3: Pigmentation Density Achieved by Hair Loss Severity
This graph illustrates the pigmentation density achieved in SMP procedures, with the mild hair loss
group showing the highest density per cm?.

Table 4 - Return to Daily Activities by Hair Loss Severity
This table provides the average time required for patients to resume daily activities, indicating recovery

speeds associated with SMP across different hair loss severities.

Hair Loss Severity Mean Return Time (days) Standard Deviation p-value
Mild 2 0.5 0.01
Moderate 3 0.6
Severe 4 0.7

Table 5 - Pain Score by Hair Loss Severity at 1 Week (VAS Scale 0-10)

This table shows average pain scores reported by patients one week after SMP, providing insight into
postoperative comfort levels across different hair loss severities.

Hair Loss Severity Mean Pain Score (VAS) Standard Deviation p-value
Mild 1.8 0.4 0.03
Moderate 2.1 0.5
Severe 2.5 0.6
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Table 6 - Healing Time by Hair Loss Severity
This table displays the average healing time for the scalp across different hair loss severities,
highlighting the recovery period post-SMP.

Hair Loss Severity Mean Healing Time (days) Standard Deviation p-value
Mild 5 0.7 0.02
Moderate 6 0.8
Severe 7 0.9

Table 7 - Touch-Up Session Frequency by Hair Loss Severity

This table illustrates the frequency of touch-up sessions required for each hair loss group, indicating
the durability of SMP effects across severity levels.

Hair Loss Severity Touch-Up Frequency (per year) Standard Deviation p-value
Mild 0.5 0.1 0.04
Moderate 0.7 0.2
Severe 1.0 0.3

Table 8 - Patient Confidence Improvement by Hair Loss Severity

This table measures reported increases in confidence post-SMP, emphasizing the psychological
benefits experienced by patients with varying degrees of hair loss.

Hair Loss Severity Mean Confidence Increase (%) Standard Deviation p-value
Mild 80 5 0.01
Moderate 78 6
Severe 75 7

Table 9 - Aesthetic Appeal Ratings by Hair Loss Severity

This table captures aesthetic appeal ratings as perceived by patients, reflecting satisfaction with the
visual outcome of SMP.
Hair Loss Severity Aesthetic Appeal Score (1-5) Standard Deviation p-value

Mild 4.8 0.3 0.02
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Moderate 4.6 04
Severe 4.4 0.5
Table 10 - SMP Durability Perception by Hair Loss Severity

This table shows the perceived durability of SMP among patients, assessing how long-lasting they find

the results based on hair loss severity.

Hair Loss Severity Mean Durability Score (1-5) Standard Deviation p-value
Mild 4.7 0.3 0.03
Moderate 4.5 0.4
Severe 4.3 0.5

Discussion [13]. However, overall, the findings support

This study investigated the efficacy, patient
satisfaction, and complication rates associated
with scalp micropigmentation (SMP) as a non-
surgical alternative for hair restoration. By
analyzing data from a diverse group of
individuals with varying hair loss severity, this
study aimed to shed light on SMP’s potential as
a minimally invasive solution for aesthetic
enhancement and self-confidence
improvement.

Patient Satisfaction and Perceived Outcomes:
The results demonstrated high levels of patient
satisfaction across all groups, with a mean
score of 4.5 out of 5. Satisfaction scores were
relatively consistent across varying hair loss
severities, indicating SMP's broad appeal and
effectiveness in improving perceived hair
density, regardless of the extent of hair loss.
This aligns with previous findings, which
suggest that the visual impact of SMP can
enhance self-image significantly [11]. The
improvement in satisfaction may also be
attributed to the low-maintenance nature of
SMP, a factor that appeals to patients seeking a
straightforward, durable solution for hair loss
[12]. Interestingly, there was a slight decrease
in satisfaction among participants with severe
hair loss compared to those with mild or
moderate loss. This finding could reflect the
inherent limitations of SMP for individuals with
advanced baldness, where the pigment alone
may not fully replicate natural hair volume

SMP as a highly effective method for boosting
self-confidence and providing a visually
satisfying outcome for individuals experiencing
various degrees of hair loss [14].

Complication Rates and Safety Profile: The
complication rates observed in this study were
low, with minor issues such as temporary
redness and pigment fading. The mild group
had the lowest complication rate (8%), while
the severe group had a slightly higher rate
(15%) [15]. This may be attributed to the larger
treatment area required for severe hair loss,
potentially leading to increased sensitivity or
minor pigment fading in some cases. These
findings are consistent with previous studies
reporting that SMP is generally well-tolerated,
with only mild and temporary side effects,
supporting its safety as a non-invasive
alternative to surgical procedures [16].
Furthermore, no cases of severe adverse
reactions or long-term complications were
recorded, which reinforces SMP’s reputation as
a minimally invasive, low-risk procedure. The
minor complications observed are manageable
and do not typically hinder daily activities,
allowing patients to resume regular routines
quickly [17]. The overall safety profile of SMP
suggests it can be a viable option for individuals
looking to avoid the risks associated with more
invasive hair restoration methods, such as
follicular unit transplantation (FUT) or follicular
unit extraction (FUE) [18].
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Pigmentation Density and Aesthetic
Effectiveness: The achieved pigmentation
density across different hair loss severities
underscores SMP's capacity to create a natural
and aesthetically pleasing appearance. The
density levels reported (50 dots/cm? for mild,
47 for moderate, and 45 for severe hair loss)
indicate that SMP can successfully mimic a
uniform scalp coverage, even in cases of
significant hair loss [19]. These findings align
with the goals of SMP: to offer a solution that
visually enhances scalp density without
requiring the growth or maintenance of actual
hair [20]. However, the slight decline in density
for participants with severe hair loss reflects
the technical challenges of achieving perfect
coverage on a larger scalp area. Larger
treatment areas may require multiple sessions
to maintain consistent pigment density,
particularly over time as natural fading occurs
[11]. Such factors should be communicated to
patients with advanced baldness to align their
expectations with achievable outcomes, as
well as to plan for potential touch-up sessions
if necessary [12].

Comparison with Surgical Hair Restoration
Options: In contrast to surgical hair restoration
techniques, SMP provides a unique set of
advantages. While FUT and FUE aim to restore
natural hair, these procedures can be
expensive, require significant downtime, and
may not be suitable for all individuals,
particularly those with limited donor hair [13].
SMP, by comparison, is accessible to a wider
range of patients, including those with
extensive hair loss or unsuitable donor areas
[14]. Furthermore, the quick recovery time and
minimal aftercare associated with SMP make it
an appealing option for those seeking a non-
surgical, low-maintenance solution [15]. While
SMP does not promote hair growth, it does
provide a permanent visual improvement that
can be refreshed as needed. This “permanent
but adaptable” quality of SMP may resonate
with individuals who are hesitant to undergo
invasive procedures or who are concerned
about surgical risks [16]. The lower cost of SMP,
compared to surgery, also makes it an
appealing choice, particularly in areas where
surgical hair restoration options may be limited
or financially prohibitive [17].

Limitations and Future Directions: Despite the
promising findings, this study has certain
limitations. The single-centre design and
relatively small sample size may limit
generalizability, as outcomes could vary across
different populations or settings. Future
research should incorporate multi-centre
studies with larger participant groups to
validate these findings further [18].
Additionally, while SMP appears effective in the
short to medium term, long-term studies are
required to evaluate pigment retention and the
need for touch-ups over several years [19].
Another area for future investigation is the
psychological impact of SMP on self-esteem
and quality of life, particularly in comparison to
surgical options. Integrating both qualitative
and quantitative assessments could provide a
more comprehensive understanding of how
SMP affects overall well-being and patient
satisfaction beyond aesthetic outcomes [20].
Conclusion

This study highlights the effectiveness of scalp
micropigmentation (SMP) as a non-surgical
alternative for individuals experiencing hair
loss across varying degrees of severity. SMP
offers significant benefits, including high
patient satisfaction, low complication rates,
and immediate aesthetic improvement. The
findings indicate that SMP is particularly
effective in enhancing self-confidence, with
satisfaction levels consistently high across mild,
moderate, and severe hair loss groups. SMP's
safety profile is reinforced by minimal
complications, mainly minor redness and
temporary pigment fading, which are easily
managed and do not hinder daily activities. The
procedure’s rapid recovery time and low
maintenance further contribute to its appeal,
particularly for patients seeking a non-invasive
solution to address hair loss. However,
individuals with severe hair loss may
experience slightly lower satisfaction and
pigment density, suggesting that tailored
approaches may be necessary for optimal
results in this group. Overall, SMP is a viable,
cost-effective option for individuals seeking a
minimally invasive, durable solution that
provides natural-looking results without the
complexities  associated  with  surgical
procedures. Future research should focus on
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long-term outcomes and broader patient
demographics to better understand SMP's
durability, touch-up needs, and psychological
impact over time. With continued
advancements and tailored techniques, SMP
has the potential to solidify its role in the
landscape of hair restoration.
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