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Abstract 

Background: Instrument-based descriptions of facial skin condition after swimming are 

limited in Indonesian populations, but single post swim measurements cannot establish 

chlorine related effects. Objective: To describe post swim facial sebum and hydration 

categories among young adult swimmers in Bandung. Methods: A descriptive cross 

sectional study included 70 active swimmers aged 18–35 years at two public pools on 

April 25–26, 2024. Five facial sites were assessed once immediately after swimming 

using the Runve 45 Skin Analyzer following gentle micellar water cleansing. Data were 

summarized as frequencies and percentages; no inferential tests were performed. Results: 

Low sebum was most frequent on the nose (72.9%), right cheek (70.0%), and chin 

(62.9%). Dry hydration was most frequent on the nose (18.6%), right cheek (11.4%), and 

left cheek/chin (10.0% each). Conclusion: Low sebum and dry-skin categories were 

observed at several facial sites after swimming. Because no pre swim baseline, 

comparison group, measured chlorine concentration, or standardized post cleansing 

recovery interval was available, the findings should be interpreted descriptively rather 

than causally. 
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Introduction 

The skin functions as a dynamic physical and 

biochemical barrier, and its surface condition is 

influenced by anatomical site, environmental 

exposure, and individual physiology1,2. Stratum 

corneum hydration contributes to softness and 

barrier performance, whereas sebum provides 

surface lipids that limit water loss and 

contribute to cutaneous homeostasis3,4. 

Because hydration and sebum vary across 

facial regions, multi site measurement can 

provide a more informative descriptive profile 

than a single point assessment5. 

Swimming is a widely practiced form of 

exercise, but the pool environment introduces 

multiple exposures that may affect the skin 

surface, including prolonged water contact, 

disinfectants, temperature, humidity, 

ultraviolet exposure in outdoor settings, and 

post-swim cleansing practices6,7. Prior 

comparative research has reported changes in 

skin barrier related parameters after swimming; 

however, such findings cannot be directly 

transferred to a descriptive study without a pre 

swim baseline or non swimmer comparison 

group8. Indonesian evidence on environmental 

and behavioral factors in skin health likewise 

supports careful consideration of context rather 

than attribution to a single exposure9. 

Objective assessment of skin hydration and 

sebum can reduce reliance on subjective 
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impressions, but measurement conditions are 

important. Skin hydration readings are 

sensitive to ambient conditions and 

acclimatization, while surface sebum readings 

may be altered by washing or removal of 

surface lipids10,11,12. Therefore, transparent 

reporting of measurement timing, cleansing 

procedures, device categories, and study design 

is essential when interpreting post exposure 

skin measurements. 

This study addressed the question: what 

are the post swim facial skin hydration and 

sebum categories observed among active young 

adult swimmers in Bandung, Indonesia? The 

objectives were to describe sebum and 

hydration categories at five facial sites the 

forehead, nose, chin, right cheek, and left cheek 

and to identify which sites most frequently fell 

into low sebum or dry hydration categories. 

The study was descriptive and was not designed 

to estimate causal effects of chlorine, 

swimming frequency, session duration, or 

skincare practices. 

The findings are intended to provide a site-

specific descriptive profile that can guide the 

design of better controlled studies and support 

general skin health education for swimmers. 

They should not be interpreted as evidence that 

swimming or chlorine caused the observed 

values. This distinction is especially important 

because the measurements were obtained once 

after swimming and after facial cleansing, 

without a pre-swim baseline, direct chlorine 

measurement, or a comparison group. 

Materials and Methods 

Research Design 

This study used a descriptive observational 

cross-sectional design. The design was selected 

to characterize facial skin hydration and sebum 

categories at a single post-swim time point 

without intervention or longitudinal 

followup13. The study was conducted in a 

recreational dermatology context and was not 

designed to test exposure response hypotheses 

or establish causality. 

Sample 

The target population comprised active young 

adult swimmers in Bandung, Indonesia. 

Participants were recruited by non-random 

consecutive sampling from individuals 

attending the selected study sites during data 

collection14. Inclusion criteria were age 18–35 

years, swimming at least twice per week, 

willingness to complete the study procedures, 

and written informed consent. Exclusion 

criteria were active facial skin disease such as 

dermatitis, fungal infection, or severe acne; 

recent use of prescription topical treatment or 

intensive skincare procedures; and open 

wounds, active inflammation, or sunburn on the 

face at examination. Seventy participants were 

included. 

Data Collection Technique 

Data were collected at Tirta Lega Swimming 

Pool and the KONI West Java facility in 

Bandung on April 25–26, 2024. The Runve 45 

Skin Analyzer was used to obtain device 

generated hydration and sebum readings at five 

facial sites: forehead, nose, chin, right cheek, 

and left cheek. According to the original field 

protocol, each participant’s face was gently 

cleansed with hypoallergenic micellar water 

before measurement to remove cosmetic or 

surface residue, and each site was measured 

once immediately after the swimming session. 

A structured questionnaire collected basic 

identity information, swimming frequency, 

session duration, and facial skincare habits. 

Measurement quality information 

available in the source documentation was 

limited. A fixed interval between micellar-

water cleansing and measurement, a formal 

acclimatization period, room temperature and 

relative humidity, repeated measurements per 

site, and an independent device calibration or 
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validation certificate were not documented. 

Current skin-measurement guidance 

emphasizes control of ambient conditions for 

hydration assessment11, and facial sebum 

research shows that sebum removal followed 

by insufficient recovery time can materially 

lower surface sebum readings12. Accordingly, 

the present sebum results are interpreted as post 

swim, post cleansing device readings and not as 

unmanipulated baseline sebum production. 

For transparency, the available source 

record was reviewed specifically for the 

protocol elements requested during peer 

review. The post cleansing interval was 

described only as immediate; a formal 

acclimatization period and room 

temperature/relative humidity were not 

reported; one reading per facial site was 

documented; and operator standardization 

procedures were not described in the submitted 

record. No independent calibration certificate 

or validation report for the Runve 45 was 

available in the manuscript materials. 

The exact numerical device cut offs used to 

define Low versus Normal/High sebum and 

Dry versus Normal/Moist hydration, together 

with evidence of population specific validation, 

were also not retained in the submitted study 

documentation. No missing protocol detail was 

reconstructed or imputed. These gaps are 

therefore reported explicitly as limitations and 

the device categories are interpreted 

descriptively rather than diagnostically. 

Data Analysis Technique 

The instrument-generated sebum categories 

were reported as Low or Normal/High, and 

hydration categories as Dry or Normal/Moist, 

consistent with the categories used in the field 

dataset. The exact numerical manufacturer cut 

offs and evidence of population specific 

validation for these categories were not 

retained in the submitted study documentation; 

therefore, the categories are treated as device-

based descriptive classifications rather than 

diagnostic thresholds. Frequencies and 

percentages were calculated for each category 

at each facial site using SPSS version 25.0. No 

t test, chi square test, correlation, regression, or 

other inferential statistical procedure was 

performed. Questionnaire variables were 

collected for context but were not used to 

support exposure-response conclusions. 

Ethical Clearance 

The study was conducted in accordance with 

the Declaration of Helsinki. Ethical approval 

was obtained from the Health Research Ethics 

Committee, Faculty of Medicine, 

Tarumanagara University (No. 428/KEPK/FK 

UNTAR/X/2024). All participants received an 

explanation of the study procedures and 

provided written informed consent. Data were 

anonymized and handled confidentially. 

Results  

A total of 70 active swimmers aged 18–35 years 

were included. All participants met the 

eligibility criteria and were assessed after a 

swimming session at one of the two study sites. 

Table 1 summarizes the participant and 

measurement characteristics that were 

documented in the source material. Although 

sex, session duration, swimming frequency, 

and skincare habits were collected by 

questionnaire, their participant-level 

distributions were not available in the 

aggregate dataset supplied for this manuscript 

revision and were therefore not reconstructed. 

Table 1. Documented Participant and Measurement 

Characteristics 

Characteristic Documented information 
Participants 70 active swimmers 
Age eligibility 18–35 years 
Swimming 

eligibility 
At least 2 sessions/week 

Study sites Tirta Lega Swimming Pool; KONI 
West Java facility, Bandung 

Data-collection 

dates 
April 25–26, 2024 

Measurement 
timing 

One measurement per site 
immediately after swimming 
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Characteristic Documented information 
Facial sites Forehead, nose, chin, right cheek, 

left cheek 
Pre-measurement 
procedure 

Gentle facial cleansing with 
hypoallergenic micellar water 

Table 2 presents the post-swim, post-

cleansing distribution of sebum and hydration 

categories at the five facial sites. These values 

are descriptive proportions within the study 

sample; they do not represent pre-to-post 

changes and were not tested for statistical 

significance. 

Low sebum was common at all measured 

sites. The highest proportion occurred on the 

nose (51/70; 72.9%), followed by the right 

cheek (49/70; 70.0%), chin (44/70; 62.9%), left 

cheek (43/70; 61.4%), and forehead (40/70; 

57.1%). Because surface lipids were removed 

during the pre-measurement cleansing step, 

these proportions should be interpreted as 

readings under the study protocol rather than as 

estimates of each participant’s usual facial 

sebum status. 

Most hydration readings were classified as 

Normal/Moist. Dry hydration was observed 

most frequently on the nose (13/70; 18.6%), 

followed by the right cheek (8/70; 11.4%), left 

cheek (7/70; 10.0%), chin (7/70; 10.0%), and 

forehead (1/70; 1.4%). These findings indicate 

site-to-site variation in post-swim hydration 

categories within the sample, but the design 

does not determine whether the variation was 

caused by swimming, chlorine exposure, 

cleansing, ambient conditions, or pre-existing 

individual differences. 

Overall, the most prominent descriptive 

pattern was the high proportion of Low sebum 

readings across all five sites, while Dry 

hydration categories were less frequent and 

concentrated primarily on the nose and cheeks. 

No statement of a statistically significant 

reduction, association, dose response 

relationship, or chlorine induced effect is made 

because no inferential analysis, baseline 

measurement, comparison group, or chlorine 

concentration measurement was included. 

Accordingly, these findings should be 

interpreted strictly as descriptive observations 

of skin sebum and hydration status among the 

participants at the time of assessment. Further 

analytical studies incorporating measured 

chlorine exposure, appropriate comparison 

groups, and adjustment for relevant 

confounding factors are required to determine 

whether pool water exposure is associated with 

changes in skin barrier characteristics. 

Table 2. Facial Sebum and Hydration Categories 

After Swimming (n=70) 

Variable Facial Area Category n (%) 

Sebum 

Level 

Forehead Low 40 (57.1%) 
 Normal/High 30 (42.9%) 

Nose Low 51 (72.9%) 

 Normal/High 19 (27.1%) 

Right Cheek Low 49 (70.0%) 
 Normal/High 21 (30.0%) 

Left Cheek Low 43 (61.4%) 

 Normal/High 27 (38.6%) 

Chin Low 44 (62.9%) 
 Normal/High 26 (37.1%) 

Hydration 

Level 

Forehead Dry 1 (1.4%) 

 Normal/Moist 69 (98.6%) 

Nose Dry 13 (18.6%) 
 Normal/Moist 57 (81.4%) 

Right Cheek Dry 8 (11.4%) 

 Normal/Moist 62 (88.6%) 

Left Cheek Dry 7 (10.0%) 
 Normal/Moist 63 (90.0%) 

Chin Dry 7 (10.0%) 

 Normal/Moist 63 (90.0%) 

Source: Primary data, 2024 

Discussion 

This study describes facial skin measurements 

obtained from regular swimmers at a single 

time point immediately after swimming. The 

principal observation was that Low sebum 

categories were frequent across all facial sites, 

whereas Dry hydration categories were less 

common and showed the highest proportion on 

the nose. The descriptive pattern is compatible 

with prior literature showing that skin surface 

parameters can differ after aquatic exercise8, 

but the present design cannot determine 

whether the observed values reflect the 

swimming session itself, chlorinated water, 

cleansing, individual skin type, ambient 

conditions, or a combination of these factors. 
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Anatomical variation is an important 

consideration. Facial mapping studies 

demonstrate that hydration, barrier 

characteristics, pH, and sebum vary 

substantially between facial regions5,15,16. The 

nose generally has high sebaceous activity, 

while the cheeks often show different hydration 

and lipid profiles. Therefore, site specific 

results should not be interpreted as evidence of 

site-specific damage. The high proportion of 

Low sebum readings on the nose in this study 

may reflect true post swim surface conditions, 

the effect of the cleansing protocol, device 

classification thresholds, or all three. 

The pre measurement cleansing procedure 

is the most important methodological issue for 

interpreting sebum. Surface sebum 

measurement is sensitive to recent washing or 

lipid removal. Liu et al. showed that after 

deliberate sebum removal, facial sebum 

requires a recovery period and may remain 

below its usual surface level even after one 

hour12. In the present study, micellar water was 

applied before a single immediate measurement 

and no standardized recovery interval was 

documented. Consequently, the study cannot 

separate naturally low post swim sebum from 

sebum removed by the measurement 

preparation itself. This limitation does not 

invalidate the recorded values, but it narrows 

their interpretation to the specific protocol 

used. 

Hydration results also require 

methodological caution. International guidance 

recommends standardized ambient 

temperature, relative humidity, and 

acclimatization when measuring stratum 

corneum water content because these 

conditions can influence instrument readings11. 

These environmental details were not recorded 

in the available study documentation. In 

addition, the Runve 45 categories were 

analyzed using the device/manufacturer 

classification used during fieldwork, but the 

exact numerical reference ranges and 

population-specific validation evidence were 

not available for verification. The reported 

percentages should therefore be understood as 

distributions of device generated categories, 

not clinical diagnostic prevalences. 

Within the Indonesian literature, 

environmental and occupational exposures 

have been linked with a variety of skin 

complaints, emphasizing the importance of 

personal factors and exposure context when 

interpreting dermatologic findings9. Other HTJ 

work has highlighted the role of objective 

examination in characterizing skin conditions 

in exposed populations17, while clinical reports 

of compromised skin integrity illustrate why 

persistent skin symptoms warrant appropriate 

assessment rather than attribution to a single 

environmental cause18,19. These studies support 

a cautious, context sensitive interpretation of 

the present swimmer data. 

The categorical labels used by the device 

also require restrained interpretation. A reading 

classified as Low sebum or Dry hydration is a 

category generated under the field 

measurement protocol; it is not equivalent to a 

clinical diagnosis of barrier dysfunction, 

xerosis, or dermatitis. Without independently 

verified cut offs for this population, continuous 

raw values, repeatability data, and a reference 

group measured under the same conditions, the 

percentages are most appropriately treated as 

descriptive distributions. This distinction 

preserves the value of the field observations 

while avoiding diagnostic or mechanistic 

claims that the study was not designed to test. 

Generalizability is likewise bounded by the 

sampling frame. Participants were regular 

swimmers aged 18–35 years recruited 

consecutively at two public swimming facilities 

in Bandung. The findings therefore 

characterize the accessible young-adult 

swimmer population at those sites and dates; 

they should not be generalized directly to 
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children, older adults, competitive elite 

swimmers, people with active facial 

dermatoses, or swimmers in pools with 

different water chemistry and environmental 

conditions. Experimental work involving 

chlorine-rich water can inform biological 

plausibility, but animal or laboratory evidence 

does not establish the cause of the 

measurements observed in this human 

descriptive sample20. 

The practical implications are therefore 

modest. Swimmers who experience dryness, 

irritation, or sensitivity may reasonably use 

general skin care measures such as rinsing after 

swimming, choosing a gentle cleanser, using an 

appropriate moisturizer, and applying water 

resistant broad spectrum sunscreen for outdoor 

swimming21,22,23. However, the present study 

did not test any skincare intervention and 

cannot estimate the effectiveness of these 

measures. Similarly, it does not provide 

evidence for a specific chlorine threshold or a 

causal relationship between swimming 

frequency and skin barrier impairment. 

Strengths of the study include direct 

instrument-based measurement, assessment of 

five facial sites, explicit eligibility criteria, real 

world data collection at two public swimming 

facilities, and documented ethical approval. 

The limitations are substantial and should 

frame all interpretation: the cross sectional 

design; absence of pre-swim measurements and 

a non-swimmer comparison group; no direct 

measurement of chlorine concentration, water 

temperature, room temperature, or humidity; no 

documented acclimatization interval; a single 

measurement per facial site; pre-measurement 

micellar-water cleansing that could reduce 

surface sebum; unavailable numeric 

manufacturer cut offs and population-specific 

validation for the device categories; and lack of 

participant-level summary distributions for sex, 

session duration, swimming frequency, and 

skincare habits in the aggregate dataset used for 

this revision. These limitations also prevent 

causal or dose-response conclusions and leave 

substantial potential for confounding in any 

etiologic interpretation24. 

Future studies should use a standardized 

pre-swim/post-swim design, include a 

comparison group where feasible, measure 

chlorine concentration and water temperature, 

record ambient temperature and humidity, 

incorporate a defined acclimatization period, 

and obtain repeated measurements at each site. 

For sebum assessment, a prespecified interval 

after cleansing or sebum removal should be 

used and justified11,12,25. Participant 

characteristics and skincare behaviors should 

be reported in full, and inferential analyses 

should be prespecified only when the study 

design and sample size support them. 

Conclusion 

Among 70 active young adult swimmers in 

Bandung, Low sebum categories were 

frequently observed at all five facial sites after 

a swimming session, with the highest 

proportion on the nose, while Dry hydration 

categories were less frequent and were also 

most common on the nose. These findings 

describe post swim, post cleansing skin-

analyzer readings only. They do not establish 

that chlorine or swimming caused a reduction 

in sebum or hydration because no pre-swim 

baseline, comparison group, direct chlorine 

measurement, standardized recovery interval 

after cleansing, or inferential analysis was 

available. The results are best used as 

descriptive baseline data for future studies 

employing standardized and controlled skin 

measurement protocols. 
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