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ABSTRACT

Background: The skin has an essential function of protecting the body against external environmental influences. The
stratum corneum plays an important role in maintaining skin hydration and pH, which contribute to the skin barrier function.
The normal pH of the skin ranges from 4.1 to 5.8, which affects the stability of the microbiome, the hydration of the stratum
corneum, and the epidermal barrier function. The use of cleansing products, such as body wash, affects skin pH, where soaps
with a high pH (10-11) can damage the stratum corneum lipid layer, leading to dryness, irritation, and decreased hydration
levels. This study aims to describe skin hydration levels and pH of body wash used among Tarumanagara medical students
class of 2023.

Methods: This descriptive research design involved measuring skin hydration in various body areas using a corneometer and
identifying the pH of body skin with a pH meter among medical students.

Results: The results showed that the majority of subjects (68.1%) used soap with an alkaline pH (>8), with the highest
prevalence in women compared to men. The right upper arm area showed the highest skin hydration, where 65.7% of
subjects had very moist skin. The legs showed the lowest hydration, with 48.8% of subjects having very dry hydration.
Conclusion: This study emphasizes the importance of using pH-balanced soap to support optimal skin hydration. Moisturizer
use after bathing and increased mineral water consumption are also recommended to maintain skin hydration balance. The
findings provide important insights to raise awareness of skincare habits that support holistic skin health.
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INTRODUCTION

Skin is the body’s protective layer against
the environment. The stratum corneum
is the outermost layer of the skin that
contributes to the skin barrier function.
The skin barrier is essential for skin health
and is influenced by the skin environment.

Increased transepidermal water loss
(TEWL) will disrupt the enzymatic
function for normal desquamation,

causing the skin to become dry and
flaky. The stratum corneum consists
of corneocytes surrounded by an
extracellular lipid matrix. Although skin
lipids repel water, corneocyte hydration is
important to maintain the skin’s biological
functions. This hydration is influenced by
natural moisturising factor (NMF), amino
acids, and filaggrin. NMF consists of free

amino acids, pyrrolidone carboxylic acids,
urocanic acid, lactic acid, and urea. NMF
contributes to the homeostasis of water,
temperature, and moisture of the stratum
corneum.’

The skin surface has a pH that is
mostly acidic and falls within the range
of 5.4 - 5.9, with variations between the
face, trunk, and extremities. The presence
of natural acidic compounds on the
skin surface helps maintain the skin’s
function as a protective barrier against the
environment. A pH level above 5.9 can
cause skin dryness. Elevated pH fosters
a different microbiome, and the skin’s
natural protective barrier can be disrupted,
causing skin damage.? several factors can
affect pH changes, namely endogenous
and exogenous factors.’ Of the many

exogenous factors that are thought to alter
skin pH, skin cleansing products such
as body wash can affect skin pH albeit
temporarily. It was further shown that
soap ingredients, especially surfactant
composition, also influence the effect of
soap pH on skin surface pH.* like skin
barrier regeneration and antimicrobial
response, are related to the acidic nature of
the skin surface pH (ss-pH

The pH value of the cleanser can affect
the barrier. Soap can penetrate deeper
into the skin due to the high pH value
and cause irritation and itching.” because
irritants and/or antigens can enter the
skin relatively easily. Dry skin can activate
nerve fibers associated with itching.®

This study aims to underline to students
that maintaining body hygiene using bath
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soap can improve well-being and health,
and determine the effect of bath soap pH
that affects body skin hydration levels in
Medical Faculty students class of 2023 in
Universitas Tarumanegara.

METHODS

This study is a descriptive study with
a  cross-sectional design,
conducted at the Faculty of Medicine,
Tarumanagara University, from February
to August 2024. The sample consisted
of 166 students from the Faculty of
Medicine, Tarumanagara University, class
of 2023, who met the inclusion criteria.
Simple random sampling was used to
select participants. Primary data were
collected through questionnaire responses
and skin hydration measurements using a

research

corneometer.

Subjects Selection

Inclusion criteria in this research
were students of the Medical Faculty,
Universitas Tarumanagara, class of 2023,
who were willing to participate as research
subjects as indicated by informed consent
and completed the questionnaire fully.
Students who were unwilling to participate
as research subjects and suffered from
atopic dermatitis or xerosis were excluded
from this study.

Measurement of Skin Hydration

Skin hydration was measured using the
Skin Analyzer (Model CR-302), which
quantifies the water content in the stratum
corneum, the outermost layer of the skin.
Measurements were conducted on three
bodyareas: the upper arm, the forearm, and
the lower leg. To ensure accurate readings,
the measurement site was cleaned with a
cleansing solution and allowed to dry. The
analyzer was then activated and placed
on the designated skin area until a stable
reading was displayed. Hydration levels
were recorded as a percentage (ranging
from 0% to 100%) and classified into
categories: “very dry” (<33%), “dry” (34-
37%), “normal” (38-42%), “moist” (43-
46%), and “very moist” (>47%). These
values were analyzed as interval data,

where the percentage value represents the
water content within the stratum corneum.
The results were categorized and recorded
numerically for further statistical analysis.

Measurement of pH of Bath Soap

The pH level of the bath soap was measured
using a calibrated pH Meter (PH818). The
pH meter was immersed directly into
the soap solution, and the pH value was
recorded once the reading stabilized. The
pH values were categorized as “acidic”
(<6), “neutral” (7), and “alkaline” (>8).

These values were recorded numerically
for subsequent analysis.

Data Analysis

The data obtained from the collection
process were transformed into tables and
graphs using SPSS (Statistical Product and
Service Solutions) software. Univariate
analysis was conducted to describe the
distribution of research variables, such as
skin hydration levels and the pH of the
soap used. The results were presented in
tables and graphs to illustrate frequency,

Table 1. Characteristics of Subjects
Variable Frequency
Gender
Female 121 (72.9%)
Male 45 (27.1%)
Age
17 years old 1 (6%)
18 years old 37 (22.3%)
19 years old 104 (62.7%)
20 years old 19 (11.4%)
21 years old 2 (1.2%)
22 years old 2 (1.2%)
23 years old 1(1%)
Type of soap
Liquid soap
Antibacterial soap 64 (38.6%)

Moisturizing soap
Natural soap
Bar soap
Antibacterial soap
Frequency of Bathing
1 time/day
2 times/day
3 times/day
Frequency of moisturizer use
Not using
1 time/day
2 times/day
3 times/day
>3 times/day
Frequency of sunscreen use
Not using
1 time/day
2 times/day
3 times/day
>3 times/day
Water consumption
<6 glasses of water
6-8 glasses of water
>8 glasses of water
Exposure to air conditioner
<4 hours/day
>4 hours/day

30 (18.1%)
67 (40.3%)

5 (3%)

20 (12%)
139 (83.7%)
7 (4.2%)

50 (30.1%)

36 (21.7%)

70 (42.2%)
9 (5.4%)
1(0.6%)

55 (33.1%)
63 (38%)
39 (23.5%)
5(3%)
4(2.4%)

46 (27.7%)
93 (56%)
27 (16.3%)

14 (8.4%)
152 (91.6%)
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proportions, and measures of central
tendency, such as the mean and median.

RESULTS

Research that has been carried out during
the research period from February to
August 2024 obtained a total of 166
subjects and students of the Faculty of
Medicine, Tarumanagara University who
meet the inclusion criteria and can be
categorized as the characteristics of the
research subjects (Table 1).

The results showed that the majority
of subjects were female with a total of
121 subjects (72.9%) out of 166 research
subjects. The age of the research subjects
varied from 17-23 years old, where most
were 19 years old with a total of 104
subjects (62.7%). Based on the use of soap
types, the research subjects had a wide
variety of soap use, which was dominated
by antibacterial soaps (17.5%)
moisturizing soaps (13.3%).

and

Overview of Bath Soap Ph
Based on Table 2, most of the research
subjects used soap with alkaline pH
levels (>8), namely 113 research subjects
(68.1%), followed by acidic pH 27 (16.3%),
and neutral pH 113 (68.1%).

Overview of Body Skin Hydration

The data are shown in Table 3 based on
the measurement of skin hydration levels
of the right upper arm, left upper arm,
right forearm, left forearm, right leg, and
left leg. Based on the table above, the
right upper arm has the highest hydration
levels, with 109 subjects (65.7%) having
very moist hydration levels.

Based on the results of the analysis
of the measurement of hydration levels.
based on age groups, it was found that
the frequency of very moist hydration
levels was highest in female gender with
a total of 41 research subjects (Figure 1).
Based on the results of the analysis of the
measurement of hydration levels based on
age groups, the highest frequency of very
moist hydration levels was obtained at the
age of 23 years with a total of 42 research
subjects (Figure 2).
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Table 2. Bath Soap pH Overview
Variables Frequency (%)
pH of bath soap
Acidic 27 (16.3%)
Neutral 26 (15.7%)
Alkaline 113 (68.1%)
Table 3. Skin Hydration Levels Based on Measurement Location

Measurement Location

Right Left

Skin - e Right Left Right Left limb
hydration arm arm forearm  forearm limb
N % N % N % N % N % N %
Very dry 13 7.8 9 5.4 16 96 18 108 73 44 80 48.2
Dry 10 6 16 9.6 19 114 11 6.6 33 199 34 20.5
Normal 20 12 23 139 23 139 20 12 20 12 22 13.3
Moist 14 84 19 114 20 12 23 139 13 7.8 6 3.6
Very moist 109 657 99 59.6 88 53 94 56.6 27 163 24 14.5
Total 166 100 166 100 166 100 166 100 166 100 166 100
DISCUSSION study primarily focused on overall body

This study involved 166 subjects aged 17-
23 years, with the majority being 19 years
old (62.7%). This age group exhibited the
highest skin hydration levels (56.5%),
indicating that young skin has a more
optimal skin barrier function compared
to older age groups. The decline in skin
hydration with age is often associated with
decreased production of natural lipids
and moisturizing factors in the stratum
corneum. This process contributes to an
increase in TEWL, which progressively
worsens with age, as reported by Firooz
et al. This decrease in hydration may also
be influenced by hormonal changes and
reduced sebaceous gland activity in older
individuals, leading to a diminished ability
of the skin to retain moisture, making it
more prone to dryness and irritation.”
The decline in skin hydration observed
in older individuals aligns with the findings
of a study by Abdulsalam et al., which
assessed body hydration status among
university students aged 18-25 years in
the UAE. In that study, approximately
41.3% of the students experienced body
dehydration, with a higher proportion
found among females. Although the

hydration, the findings remain relevant
to this research, as suboptimal body
hydration can affect skin hydration.
Both young individuals in their growth
phase and older individuals are at risk of
experiencing decreased skin hydration,
which is directly linked to suboptimal body
hydration.®sun and heat exposure which is
a key element especially in the Gulf region.
The aim of this study was to identify the
prevalence and the impinging factors of
hypohydration among college students
in UAE. SUBJECTS AND METHODS:
Bioelectrical Analysis Impedance (BIA
AsexplainedbyFarageetal, thethinning
of the epidermis with age, with a reduction
of up to 50% between the ages of 30 and
80, is closely associated with a decreased
skin hydration capacity. This epidermal
thinning makes elderly individuals more
vulnerable to dehydration and other
skin issues, such as xerosis and pruritus.’
In addition to intrinsic factors related
to aging, exposure to ultraviolet (UV)
rays and air pollution further aggravates
the skin hydration condition in elderly
individuals with already thinner skin.
These findings indicate that environmental
factors exacerbate skin hydration issues in

BDVAJ2025; 8(1): 1-6
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Skin Hydration Levels by Gender
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Figure 1. Skin hydration levels by gender
Skin Hydration Levels by Age Group
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Figure 2.  Skin hydration levels by age group

older adults and can significantly impact
their quality of life."’

The majority of the study (68.1%) used
alkaline soaps (pH >8), which can disrupt
the skin’s pH balance. About 15.7% of the
subjects used neutral pH soaps (pH 7),
while the remaining 16.3% opted for acidic
pH soaps (pH <6). The predominant use
of alkaline soaps poses a risk of disrupting
the skin's pH homeostasis, potentially
leading to irritation and dryness, especially
for individuals with sensitive skin. Studies
by Khosrowpour et al. and Luki¢ et al.
show that alkaline-based soaps can strip
essential lipids such as ceramides and
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cholesterol from the stratum corneum,
which play a crucial role in strengthening
the skin’s protective barrier.'"* including
trans-epidermal water loss (TEWL

The study by Hawkins explained that
soap with a pH of 5.5, compared to soap
with a pH of 7, caused greater skin dryness
in subjects after 8 days of use. Conversely,
neutral pH soap proved more effective in
maintaining skin hydration and reducing
TEWL. This indicates that using soaps
with excessively low or high pH levels can
disrupt the skin’s pH balance, increase
TEWL, and accelerate skin dryness.
Therefore, selecting soaps with balanced

pH is highly recommended to maintain
skin hydration and protect the skin barrier
from damage."

Skin hydration measurements showed
that the upper arm had the highest
hydration level (mean 50.28%), while
the legs had the lowest hydration level
(mean 33.53%). The majority of subjects’
skin on the upper arm was categorized
as very moist (65.7%), whereas most
of the skin on the legs was classified as
very dry (48.8%). This difference can be
explained by factors such as the thickness
of the stratum corneum, sebaceous gland
activity, and exposure to external factors
like temperature and humidity."*'* Skin
in protected areas, such as the upper arm,
tends to be better hydrated compared
to areas more frequently exposed to
environmental conditions, such as the
legs.

The study by Park et al. also revealed
differences in skin hydration levels across
various body locations, with the forearm
showing lower hydration levels compared
to other body parts.’® These findings
align with the results of this study, which
recorded hydration levels on the forearm
(mean 47.9 + 11.44) as being lower than
those on the upper arm (mean 50.28
+ 9.6). This difference highlights the
variation in skin hydration between body
locations, which several factors, such as
the thickness of the stratum corneum,
sebaceous gland activity, and exposure
to external factors like temperature and
humidity may influence.

The size of corneocyte cells and the
regeneration rate of the epidermal layer
also influence the skin’s ability to retain
moisture. Skin in more protected areas,
such as the upper arm, exhibits faster
epidermal cell proliferation and produces
smaller corneocytes. Although smaller
corneocytes may be more prone to water
loss, the skin in these areas, which is
more frequently hydrated and shielded
from external factors, maintains better
hydration levels. In contrast, body parts
such as the lower legs, which have a thicker
stratum corneum and larger corneocytes,
are better equipped to retain hydration.

BDVAJ2025;8(1): 1-6
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However, these areas are more exposed
to friction, which can reduce overall
hydration levels."”

Various factors, including the use of
moisturizers, bathing frequency, sunscreen
application, and water intake, influence
skin hydration. This study found that the
use of moisturizers significantly supports
skin hydration, aligning with the findings
of Cardona et al., who stated that bathing
more than twice a day without moisturizer
can reduce skin hydration.”® Butarbutar
and Chaerunisaa (2020) also recommend
applying moisturizer immediately after
bathing to maximize its hydrating effects.
containing glycerin helps
maintain skin hydration by protecting
against UV rays while increasing water
content in the stratum
Adequate water intake also plays a vital
role in maintaining skin hydration. In this
study, 27.7% of subjects consumed less
than six glasses of water per day, indicating
suboptimal body hydration. Akdeniz et al.
recommend consuming six to eight glasses
of water per day to support optimal skin
hydration, which contributes to improved
elasticity and reduced skin dehydration
scores.”

Choosing a pH-balanced soap is crucial
for maintaining the skin’s pH balance,
especially for individuals with sensitive
skin. In this study, most participants used
soaps with an alkaline pH, which can
disrupt the skin barrier, increasing the
risk of irritation and dehydration. This is
consistent with previous studies that show
alkaline soaps can strip essential lipids,
such as ceramides and cholesterol, from
the stratum corneum, which are vital for
strengthening the skin barrier. Therefore,
soaps with a neutral or slightly acidic pH
are recommended, as they are more likely
to maintain skin hydration and protect the

Sunscreen

corneum.’

skin barrier.”?

This study has several limitations. First,
selection bias was minimized as the sample
size met the minimum requirement based
onthesamplesize calculation, and the study
was conducted cross-sectionally at a single
time point. Second, participants were fully
informed about their involvement, and

only those who consented to participate
completed the questionnaire, which likely
influenced respondents to provide more
accurate and reliable answers. However,
skin hydration measurements were taken
only once at a specific time point (rather
than periodically), which may introduce
informational bias regarding hydration
levels.

CONCLUSION

Choosing a pH-balanced soap is essential
for maintaining the skins pH balance,
particularly for individuals with sensitive
skin. Soaps with excessively high or low
pH can disrupt this balance, increasing
the risk of irritation and dehydration. In
contrast, soaps with a neutral or slightly
acidic pH are recommended to preserve
skin hydration and support the integrity
of the skin barrier. Additionally, other
factors such as selecting the appropriate
moisturizer, protecting the skin from UV
exposure, and ensuring adequate water
intake are crucial for maintaining optimal
skin hydration. Education on proper
skincare and clear labeling of soap pH
can assist individuals in making informed
choices, ultimately promoting better skin
health.
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