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Introduction

Photoaging, a form of extrinsic aging, is influenced by environ-
mental, nutritional, and behavioral factors (1). Cumulative sun 
exposure notably plays a pivotal role because the severity of pho-
toaging correlates with both cumulative sun exposure and skin 
type. Moreover, advancing age is associated with a slower regen-
eration process and diminished skin protection, thereby increas-
ing the susceptibility of older individuals to photoaging compared 
to their younger counterparts (2).

Despite the development of various methods for identifying 
photoaging, none have achieved the status of a gold standard. 
Most assessment tools focus on evaluating wrinkles, pigmentary 
changes, and vascular alterations, particularly on the facial skin 
(3). The first photoaging assessment by Glogau in 1996 catego-
rized the severity of photoaging based on age, clinical skin ap-
pearance, and habitual foundation use (4). Although initially de-
signed for Caucasian individuals, the practicality and efficiency 
of the Glogau scale have led to its widespread adoption among 
Asian populations (1, 4).

Dermoscopic examination has emerged as a preferred diag-
nostic method for assessing photoaging due to its simplicity, ra-
pidity, and objectivity. The dermoscopy photoaging scale (DPAS) 
offers a quantitative evaluation of early aging signs, encompass-
ing pigmentary changes, vascular irregularities, telangiectasia, 
wrinkles, actinic keratosis, and senile comedones (5, 6). Dermos-
copy allows visualization of skin morphologies that may not be 
discernible to the naked eye.

Despite limited research on photoaging in coastal populations, 
particularly with DPAS assessments, no studies have explored the 

correlation between the Glogau scale and DPAS in coastal com-
munities. Therefore, this study investigates the correlation be-
tween the Glogau scale and DPAS among a coastal population in 
Indonesia.

Methods

This analytic cross-sectional study took place at Cilincing Mu-
nicipal Health Center, North Jakarta, in November 2022. It was 
conducted concurrently with another study led by Natalia Rania 
Sutanto and colleagues, which focused on a different research 
question and involved a distinct participant cohort. 

Notably, the majority of individuals in this coastal area are 
engaged in occupations such as fishing and drying salted fish, 
which are considered high-risk activities for photoaging (7). The 
study’s inclusion criteria encompassed individuals residing and 
working in coastal areas (e.g., fishermen and salted fish dryers), 
20 years and older, with Fitzpatrick skin types III–V and a mean 
daily sun exposure of ≥ 3 hours. The exclusion criteria were a his-
tory of another skin disorder on the skin of the face, use of drugs 
that influence skin aging and dyschromia, medical aesthetic pro-
cedures (botulinum toxin injection, dermal filler injection, reju-
venation laser procedure, electrosurgery, etc.) performed in the 
previous 6 months, and undergoing chemical peeling in the previ-
ous month. Subjects were recruited consecutively. Using a sample 
size formula for the correlation study with consideration of a 95% 
confidence interval and 80% study power, the estimation of the 
sample size was 30 subjects.

History taking, physical examination, and dermoscopic exami-
nation were performed by the main investigator. Data obtained
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from history taking included patient demographics (sex, age, 
and occupation) and Fitzpatrick skin type. The duration of sun 
exposure per week was also documented. Before the physical 
examination, subjects that used makeup were asked to clean 
their faces with makeup remover. If the skin was oily or there 
were leftover makeup products, it was then cleaned with alcohol 
swabs. The subjects’ faces were inspected and photographed in 
three positions (front view, 45° lateral right view, and 45° lateral 
left view) during relaxation and smiling. The face was divided into 
four regions (forehead, right cheek, left cheek, and chin). Each 
region was assessed with a Heine DELTAone dermoscope (Heine 
Optotechnik GmbH & Co, Herrsching, Germany). When there 
was telangiectasia, gel was applied to make the view clearer. 
Each region was photographed. The Glogau scale was assessed 
based on the results of clinical examination. The Glogau scale 
was determined by assessing wrinkles, pigmentation, keratosis, 
and use of foundation. Figure 1 shows the graphic presentation 
of the Glogau classification scale. DPAS was assessed based on 
the clinical and dermoscopic findings. DPAS assessed yellowish 
discoloration, yellow papules, white linear areas of scarring (skin 
atrophy), lentigo, hypo-hyperpigmented macules, telangiectases, 
actinic keratosis, senile comedones, deep wrinkles, superficial 
wrinkles, and criss-cross wrinkles with a score range of 0 to 44. 
We also add a grouping of DPAS for wrinkles as a sum of the score 
for deep wrinkles, superficial wrinkles, and criss-cross wrinkles. 
DPAS for pigmentation was the sum of the score of yellowish 
discoloration, yellow papules, white linear areas of scarring (skin 
atrophy), lentigo, and hypo-hyperpigmented macules.

This study was approved by the Health Research Ethics 
Committee at the Faculty of Medicine at the University of Indonesia 
(approval number KET-1084/UN2.F1/ETIK/PPM.00.02/2022). Prior 
to participation, all subjects were provided with both oral and 
written explanations detailing the study’s objectives, benefits, and 
procedures, as well as the potential advantages and drawbacks of 
participation. Each subject provided informed consent by signing 
a consent form before enrollment in the study.

Data analysis was conducted using Statistical Package for the 
Social Sciences (SPSS) version 20.0. The Spearman correlation 
test was employed to evaluate the correlation between the Glogau 
scale and DPAS. A significance level of p < 0.05 was considered 

statistically significant. Correlation coefficients were categorized 
as strong, moderate, or weak based on established criteria.

Results

A total of 30 subjects were recruited into the study. The subjects’ 
sociodemographic characteristics are shown in Table 1.

The majority of subjects exhibited Glogau scale III (80%), with 
a median of 3 (range: 2–4). Table 2 outlines the Glogau scale char-
acteristics, indicating predominantly Glogau III for wrinkle and 
pigmentation components, with no subjects falling under Glogau 
I for actinic keratosis. The median range for wrinkles did not sig-
nificantly differ across various facial regions (forehead, nasola-
bial folds, and around the eyes; p = 0.264).

The mean DPAS score of all subjects was 28.5 ± 5.6. Lentigo, hy-
po-hyperpigmented macules, telangiectasia, deep wrinkles, and 
superficial wrinkles were identified in all subjects (Table 3). The 
median DPAS for wrinkle components was 7 (range: 5–12), and the 
mean DPAS for pigmentation components was 14.8 ± 3.0. All der-
moscopic findings of the subjects were documented (Fig. 2). Total 
median DPAS scores differed significantly between the forehead  

SD = standard deviation.

Table 1 | Sociodemographic characteristics of subjects (N = 30).
Characteristics Results
Sex, n (%)

Male 7 (23.3)
Female 23 (76.7)

Age in years, mean ± SD 41.5 ± 11.5
Age category in years, n (%)

20–29 4 (13.3)
30–39 11 (36.7)
40–49 9 (30.0)
50–59 2 (6.7)
≥ 60 4 (13.3)

Occupation, n (%)
Salted fish dryers 22 (73.3)
Fishermen 1 (3.3)
Merchants 5 (16.7)
Other outdoor workers 2 (6.7)

Fitzpatrick skin type, n (%)
III 6 (20.0)
IV 15 (50.0)
V 9 (30.0)

Duration of sun exposure in hours/week, mean ± SD 52.8 ± 12.5

Figure 1 | Graphic representation of the Glogau scale (4).
Modified from https://quizlet.com/230181160/the-glogau-scale-diagram/.

Table 2 | Photoaging characteristics of subjects based on the Glogau scale 
(N = 30).
Glogau scale photoaging assessment Results (n, %)
Glogau II 3 (10.0)
Glogau III 24 (80.0)
Glogau IV 3 (10.0)
Glogau scale median 3 (range: 2–4)

Table 3 | Photoaging characteristics of subjects based on the dermoscopy pho-
toaging scale (N = 30).
DPAS criteria n %
Yellowish discoloration 26 96.7
Yellowish papules 27 90.0
White line/skin atrophy 24 80.0
Lentigo 30 100.0
Hypo-hyperpigmented macule 30 100.0
Telangiectasia 30 100.0
Actinic keratosis 2 6.7
Senile comedones 23 76.7
Deep wrinkles 30 100.0
Superficial wrinkles 30 100.0
Criss-cross wrinkles 12 40.0
DPAS = dermoscopy photoaging scale.
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(6, range: 4–10), right cheek (9, range: 6–10), left cheek (9, range: 
6–10), and chin (5, range: 2–9; p < 0.001).

There was an increase in the DPAS score as the Glogau scale 
increased. The mean DPAS scores were 23 ± 3, 28.2 ± 5.2, and 36 
± 1 in subjects with Glogau II, III, and IV, respectively. There was 
a significant correlation between the Glogau scale and DPAS (r = 
0.536, p = 0.002). There was a moderate positive correlation be-
tween age and the Glogau scale (r = 0.673, p < 0.001) as well as 
DPAS (r = 0.608, p < 0.001). There was no significant correlation 
between the duration of sun exposure and the Glogau scale (r = 
0.129, p = 0.496) as well as DPAS (r = 0.235, p = 0.211).

Discussion

The predominance of female subjects in our study can be attrib-
uted to its timing because it was conducted in the morning. Dur-
ing this time, women were primarily engaged in fish cultivation, 
processing, and marketing activities, whereas men typically pur-
sued fishing activities at night and returned to the mainland in the 
morning to rest (8).

The mean age of the subjects was 41.5 ± 11.5 years, ranging from 
22 to 67 years old. The largest proportion of subjects fell within 
the 30–39-year age group, consistent with findings from a previ-
ous study in the same area of Jakarta, which also reported a high 
representation of participants in the 30–39-year age bracket (23%) 
(9). This demographic profile suggests that the majority of sub-
jects were of productive working age.

In this study, most subjects had Fitzpatrick skin type IV (50%). 
We excluded Fitzpatrick skin types I, II, and VI during recruitment 
because these types are rarely observed in the Indonesian popula-
tion. A study in Turkey reported Fitzpatrick skin type III as most 
common due to differences in ethnicity and geographical area 
compared to our study (6).

This study recruited a coastal population among which 73.3% 

of subjects work as salted fish dryers. Salted fish dryers perform 
their job by rubbing fresh fish with salt and drying them under 
the sun for 1 to 2 days. This occupation is highly correlated with 
photoaging. The higher the cumulative sun exposure, the more 
severe photoaging occurs (9). The mean duration of sun expo-
sure was 52.8 ± 12.5 hours/week or 7.5 hours/day. This duration 
is higher compared to other studies. A study from Guangzhou, 
China, reported that the mean duration of sun exposure in female 
subjects was 19.62 hours/week (10). In Malaysia, sun exposure du-
rations were reported as 2.92 hours per week in urban areas and 
7.83 hours per week in rural areas (11). Notably, the majority of our 
subjects commenced work at 7:30 am and concluded their tasks 
between 3 to 4 pm throughout the year because the equatorial re-
gion experiences only two seasons.

The majority of subjects (80%) had Glogau III, with a median 
Glogau scale of III (range II–IV). Another study in Egypt also re-
ported Glogau III as the most dominant finding in its subjects (12). 
The findings for wrinkle and pigmentation components were in 
line with the Glogau scale. There were also two subjects with ac-
tinic keratosis according to DPAS and there was no actinic kerato-
sis finding according to the Glogau scale. These results are in line 
with previous literature, which reported one subject with actinic 
keratosis in the coastal Jakarta area (9). Skin type plays an impor-
tant role in this matter. A study in Turkey reported that the preva-
lence of actinic keratosis was higher in individuals with Fitzpat-
rick skin types I and II but it decreased significantly in individuals 
with Fitzpatrick skin types IV and V. This is in line with previous 
literature, which stated that actinic keratosis, a precancerous le-
sion, is highly correlated with Fitzpatrick skin type, particularly 
lighter skin (13).

The mean DPAS score was 28.5 ± 5.6, higher than the median 
DPAS score in the study previously carried out in the same Jakarta 
coastal area (9). A study regarding various ethnicities in Medan 
reported lower median DPAS scores with a range of 12.5 to 16 (14). 

Figure 2 | Dermoscopic findings of subjects based on the dermoscopy photoaging scale (green arrows): (a) yellowish discoloration, (b) yellowish papules, (c) white 
lines / skin atrophy, (d) lentigo, (e) hypo-hyperpigmented macules, (f) telangiectasia, (g) actinic keratosis, (h) senile comedones, (i) deep wrinkles, (j) superficial 
wrinkles, (k) criss-cross wrinkles.
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This study found a higher DPAS score compared to previous stud-
ies because of the older age and higher duration of sun exposure. 
A study in Jakarta reported a younger median age of subjects, 40 
years old (range: 21–76 years old), with a lower median duration 
of sun exposure (50.75 hours/week) (9).

Our study subjects belong to a darker-skinned Indonesian 
population, characterized by larger melanosome size and higher 
melanin levels compared to individuals with lighter skin tones. 
Melanocytes in darker skin produce melanin, which serves to re-
duce UV penetration into the dermis and connective tissue. This 
photoprotective mechanism is more robust in darker-skinned 
populations. Consequently, pigmentary changes often manifest 
as the initial signs of photoaging (15). Notably, yellowish discol-
oration was the most common finding in individuals classified as 
Glogau IV in our study (12). This yellowish change arises from the 
accumulation of reactive oxygen species (ROS) and lipid peroxi-
dation induced by sun exposure. These processes in the dermal 
layer lead to the degradation of various proteins, ultimately re-
sulting in the yellowish discoloration of the skin (16).

In our study, all subjects exhibited lentigo, hypo-hyperpig-
mented macules, telangiectasia, deep wrinkles, and superficial 
wrinkles. This observation aligns with the findings by El-Sayed et 
al., who similarly reported solar lentigines as the most prevalent 
sign of photoaging in their subjects, followed by hypo-hyperpig-
mented macules and telangiectasia (5). This consistency is con-
sistent with previous literature, which indicates that coastal pop-
ulations with skin of color (Fitzpatrick skin types III–V) are prone 
to experiencing pigmentary changes at a faster rate. Dyschromia, 
manifested as lentigo and mottled pigmentation, is recognized 
as the most common sign of photoaging among darker-skinned 
populations (17, 18).

The mean DPAS score increased as the Glogau scale increased. 
El-Sayed et al. reported a similar finding (12). This study showed 
that the DPAS score has a parallel relation to the Glogau scale in 
assessing photoaging. DPAS has been validated by comparing 
sun-exposed areas to non-sun-exposed areas (axilla and gluteal 
regions). DPAS is proven to be practical and fast, similar to the 
Glogau scale. However, DPAS is more detailed and accurate be-
cause it utilizes dermoscopy (12). The implication of the positive 
correlation between DPAS and the Glogau scale is that DPAS can 
aid the Glogau scale in determining the signs of photoaging. With 
early detection of photoaging, the prevention and treatment can 
be delivered faster. Few studies have explored the correlation 
between the Glogau scale and DPAS. Isik et al. reported a posi-
tive strong correlation between the Glogau scale and DPAS (r = 
0.773, p < 0.001), with a larger sample size compared to the present 
study. The Fitzpatrick skin type in their study included types I–IV 
(6). Apart from the number of subjects, Fitzpatrick skin type and 
age can also affect the correlation coefficient. Melanin content is 
closely linked to skin type and serves as a natural defense against 
UV irradiation, commonly referred to as the sun protection factor 
(SPF). Darker-skinned individuals typically possess a higher natu-
ral SPF, approximately 13.4, compared to lighter-skinned individu-
als, whose natural SPF is less than 4. UV irradiation can penetrate 
the dermis of individuals of Caucasian ethnicity more deeply than 

those with darker skin tones. As a result, there is a higher propen-
sity for photoaging in light-skinned populations (19).

Our study, like a previous one conducted in the same area, 
did not find any correlation between the duration of sun expo-
sure and both the Glogau scale and DPAS. In the earlier study, 
it was reported that there was no significant correlation between 
the duration of sun exposure and DPAS (r = −0.095; p = 0.345) 
(9). It is worth noting that the duration of sun exposure obtained 
through history taking may be subject to recall bias. In addition, 
this method may not fully capture the cumulative sun exposure 
accumulated over a subject’s lifetime, despite photoaging being a 
process closely linked to cumulative sun exposure (20).

Another plausible explanation could be that DPAS is capable 
of assessing both intrinsic and extrinsic aging profiles, suggesting 
that factors beyond sun exposure alone may influence the DPAS 
findings in our study. This underscores the multifactorial nature 
of photoaging.

We found a moderate positive correlation between age and the 
Glogau scale as well as DPAS. The older the subjects, the more 
severe their photoaging profiles. The study from Medan also re-
ported the tendency of increased median Glogau scale and DPAS 
scores as the age increased, although correlation analysis was not 
performed (14). Previous studies in Jakarta reported a strong posi-
tive correlation between age and DPAS (r = 0.780, p < 0.001) (9). El-
Sayed et al. also stated that older individuals had a higher DPAS 
score compared to individuals of younger age (5). This finding im-
plicates that Glogau and DPAS are good predictors of assessing 
aging severity based on age.

The limitation of this study was the use of consecutive sam-
pling, which may have resulted in a less diverse sample, limiting 
the variability of subjects. In addition, we did not record data on 
the use of sun protection by the subjects during the study, which 
could have influenced the severity of photoaging observed. There-
fore, further studies should be conducted in other populations to 
validate and generalize our findings.

Conclusions

The higher the DPAS score, the higher the Glogau scale. There is a 
moderate positive correlation between photoaging profiles based 
on the Glogau scale and DPAS in coastal populations.
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