
19Hong Kong Medical Journal    ©2020 Hong Kong Academy of Medicine. CC BY-NC-ND 4.0

A B S T R A C T 

Purpose: Skin hydration (SH) and transepidermal 
water loss (TEWL) are important skin biophysical 
parameters for assessment of childhood eczema. 
This study investigated whether age, sex, and disease 
status influence these parameters.
Methods: Skin hydration and TEWL were measured 
by Delfin MoistureMeterSC and Delfin Vapometer 
SWL5, respectively, among children aged ≤18 
years with and without eczema. Disease status 
was evaluated using Scoring Atopic Dermatitis 
(SCORAD) and Nottingham Eczema Severity Score 
(NESS) clinical tools.
Results: Clinical scores and objective measurements 
were reviewed for 132 patients with eczema and 120 
patients without eczema. In both sexes, SH was 
significantly higher among children aged ≤2 years 
with and without eczema than among children aged 
>2 years with and without eczema. Among children 
aged >2 years, SH was higher among girls with and 
without eczema than among boys with and without 
eczema. Regardless of age or sex, SH was lower 
among children with eczema than among children 
without eczema. Age-, sex-, and disease-related 
differences were not observed for TEWL. Skin 
hydration was negatively correlated with objective 
SCORAD (r=-0.418, P<0.001), overall SCORAD 
(r=-0.385, P<0.001), oedema/papulation (r=-0.243, 
P=0.041), lichenification (r=-0.363, P=0.002), dryness  

Age, sex, and disease status as determinants of 
skin hydration and transepidermal water loss 

among children with and without eczema

Introduction
Eczema is a prevailing childhood dermatological 
disease associated with skin dryness and impaired 
quality of life.1-4 Eczema, particularly during disease 
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flare-ups, is typically characterised by unbearable 
itchiness, sleep disturbance, erythematous rash, 
dryness, and inflammation.1,5,6 In the clinical setting, 
subjective and objective assessments are used in 
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(r=-0.415, P<0.001), and intensity (r=-0.266, 
P=0.025). Transepidermal water loss was positively 
correlated with objective SCORAD (r=0.209, 
P=0.018), overall SCORAD (r=0.215, P=0.015), and 
lichenification (r=0.240, P=0.043). Skin hydration 
was negatively correlated with TEWL among 
children without eczema (r=-0.401, P<0.001), but 
not among children with eczema.
Conclusion: Skin hydration can be used to 
distinguish clinical differences in eczema based on 
age, sex, and disease status.

This article was 
published on 6 Feb 
2020 at www.hkmj.org.

New knowledge added by this study
• Skin hydration was lower in children with eczema than in children without eczema and generally decreased 

with age, especially in patients with more severe disease.
• Among children aged >2 years, skin hydration was generally higher in girls than in boys.
• Age-, sex-, and disease-related differences were not observed with respect to transepidermal water loss.
• Skin hydration and transepidermal water loss both were correlated with eczema severity, as measured by the 

SCORAD clinical tool.
Implications for clinical practice or policy
• Skin hydration can be used to distinguish clinical differences in eczema based on age, sex, and disease status.
• The effects of age and sex on skin hydration should be considered in research studies and in clinical treatment 

of patients with eczema.
• Caregivers for children with eczema should receive information regarding the effects of age and sex on skin 

hydration.

https://creativecommons.org/licenses/by-nc-nd/4.0/
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年齡、性別和疾病狀況是決定是否患有濕疹的 
兒童皮膚水分含量和經皮水分丟失的因素

韓錦倫、林博康、吳詠芝、龔正芯、鄭南思、林志秀、 
周中武、梁廷勳

目的：皮膚水分含量和經皮水分丟失是評估兒童濕疹的重要皮膚生物

物理參數。本研究檢視年齡、性別和疾病狀況是否影響這些參數。

方法：分別用Delfin MoistureMeterSC 和Delfin Vapometer SWL5測
定18歲或以上有濕疹和無濕疹兒童的皮膚水分含量和經皮水分丟失。
使用SCORAD和NESS臨床工具評估疾病狀況。

結果：回顧132例濕疹患者和120例非濕疹患者的臨床評分和客觀
測量。男女患者中，2歲或以下有濕疹和無濕疹兒童的皮膚水分含
量明顯高於2歲以上有濕疹和無濕疹兒童。2歲以上的兒童中，有
濕疹和無濕疹女童的皮膚水分含量高於有濕疹和無濕疹男童。從年

齡或性別而言，濕疹患兒的皮膚水分含量均低於無濕疹患兒。經皮

水分丟失在年齡、性別和疾病狀況上均無差異。皮膚水分含量與客

觀SCORAD（r=-0.418，P<0.001）、總體SCORAD（r=-0.385， 
P<0.001）、水腫/丘疹（r=-0.243，P=0.041）、苔癬化（r=-0.363， 
P=0.002)、乾燥度（r=-0.415，P<0.001）和強度（r=-0.266， 
P=0.025)呈負相關。經皮水分丟失與客觀SCORAD（r=0.209， 
P=0.018)、總體SCORAD（r=0.215，P=0.015）和苔癬化（r=0.240， 
P=0.043）呈正相關。無濕疹兒童的皮膚水分含量與經皮水分丟失呈
負相關（r=-0.401，P<0.001），而濕疹兒童則無此相關性。

結論：皮膚水分含量可用於根據年齡、性別和疾病狀況區分濕疹的臨

床差異。

combination to evaluate eczema disease severity.7,8

 SCORing Atopic Dermatitis (SCORAD) 
is a clinical tool often used to evaluate disease 
severity.7,9 Eczematous areas and intensity of eczema 
are recorded; these are considered the objective 
components in SCORAD (ie, objective SCORAD). 
Subjective symptoms including the degree of skin 
itchiness and sleep disturbance due to skin itchiness 
are also recorded to determine the overall SCORAD 
assessment outcome.10 Nottingham Eczema Severity 
Score (NESS) is a clinical assessment tool that 
adopts subjective and objective approaches for 
evaluation of the severity of eczema.4,7,11,12 Using an 
assessment form, patients record their symptoms 
of sleep impairment due to skin itchiness in terms 
of the number of nights and length of the presence 
of eczematous symptoms within the previous 12 
months; they also report the areas of eczematous 
skin.11 In Hong Kong, a validated Chinese version of 
the NESS is used.12

 In addition to clinical scores, skin 
measurements including skin hydration (SH) and 
transepidermal water loss (TEWL) are important 
indicators of the barrier function of the skin.8,13 Skin 
hydration and TEWL measurements have been 

shown to correlate with eczema severity and quality 
of life impairment.8,13 Measurements of these non-
invasive parameters may be useful in prognostic 
prediction of the development of eczema in infants14; 
these parameters have been use in Hong Kong as 
auxiliary tools in eczema therapeutic trials.7,8,15,16 
To the best of our knowledge, there have been no 
studies in Hong Kong regarding the influences of 
age and sex on these parameters. This study aimed 
to compare the age and sex of Chinese children with 
and without eczema in terms of SH and TEWL, and 
to evaluate the correlations of SH and TEWL with 
clinical scores.

Methods
Patient recruitment
Chinese patients with eczema, who were aged 4 
weeks to 18 years and were attending the paediatric 
dermatology clinic at Prince of Wales Hospital, were 
recruited from July 2018 to October 2018. Eczema 
was diagnosed in accordance with the United 
Kingdom working diagnosis.9 In addition, Chinese 
patients without eczema (eg, naevi or warts), aged 4 
weeks to 18 years, were also recruited from the same 
paediatric dermatology clinic at Prince of Wales 
Hospital during the study period. Patients without 
eczema were defined as those who had not been 
clinically diagnosed with eczema in their medical 
history. Patients and their caregivers received an 
explanation of the details of the study including its 
aim and procedures, as well as each patient’s rights 
and possible risks related to involvement in the 
study. Written informed consent for participating 
in the overall study was obtained from patients or 
caregivers before enrolment in the study. Patients 
were then separated into two groups; those with a 
current or prior clinical diagnosis of eczema were 
regarded as children with eczema, while those 
without clinically diagnosed eczema were regarded 
as children without eczema. Both children with 
and without eczema underwent the same study 
measurements and received the same treatment 
procedures throughout the study.

Clinical assessment of eczema
Eczema was routinely assessed by clinicians using the 
SCORAD tool.9,10 The overall SCORAD assessment 
outcome was determined by two objective 
components and one subjective component. The 
extent of eczematous areas involved were assessed 
by observing patient’s eczematous body surface 
area covering head and neck (9%), bilateral upper 
limbs (9% each), bilateral lower limbs (18% each), 
anterior trunk (18%), back (18%) and genitals (1%), 
which were aggregated to 100% of whole body 
surface areas. Intensity of dermatological lesions 
was assessed by indicating none (0), mild (1), 
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moderate (2) and severe (3) onto the eczematous 
areas in terms of six categories: redness, swelling, 
oozing/crust, excoriation, lichenification, and 
dryness on non-eczematous areas. The score of 
intensity of dermatological lesions was obtained 
by adding up the scores of these six categories. 
Subjective components of SCORAD were assessed 
by evaluation of subjective symptoms (ie, pruritus 
and sleep loss) over the course of the previous three 
nights, which were rated on a scale from 0 to 10.9,10 
Objective SCORAD scores <15, 15 to 40, and >40 
were classified as mild, moderate, and severe disease, 
respectively; overall SCORAD scores <25, 25 to 50, 
and >50 were classified as mild, moderate, and severe 
disease, respectively.9,10,17 Both overall SCORAD 
and objective SCORAD scores were used in this 
study. The NESS tool was also used to determine 
the severity of eczema.11,18 With respect to the past 
12 months, the duration of eczema and number of 
nights impacted by skin itchiness weekly were rated 
from 1 to 5. A higher score indicated greater eczema 
severity. In addition, areas of skin with eczematous 
lesions (eg, rash, lichenified skin, and/or bleeding) 
were recorded. Scores ranging from 3 to 8, 9 to 11, 
and 12 to 15 were categorised as mild, moderate, and 
severe disease.11 The validated Chinese version of the 
NESS was used.12

Equipment-based skin measurements
Patients were first taken to an air-conditioned 
treatment room and rested for 20 minutes. All 
children included in this study (regardless of the 
presence or absence of eczema) reported no use 
of emollient in any form within 24 hours prior 
to the skin measurements. Skin hydration was 
measured topically using the MoistureMeterSC 
(Delfin Technologies Ltd., Kuopio, Finland) at a 
standard site 2 cm below the antecubital fossa of 
each patient’s right arm.8,13 The SH is measured in 
arbitrary units (a.u.), which range from 0 to 300 a.u. 
The MoistureMeterSC serves as a capacitance meter, 
measuring the skin capacitance detected from the 
probe head of equipment onto the skin surface layer, 
based on the relationship between skin capacitance 
and the water content of the surface layer of skin19,20; 
a higher SH value indicates greater skin moisture. 
Transepidermal water loss was topically measured 
using the Vapometer SWL5 (Delfin Technologies 
Ltd.) at the same standard site 2 cm below the 
antecubital fossa of each patient’s right arm.8,13 
The TWEL is measured in g/m2h, which range 
from 0 to 300. The Vapometer is equipped with 
a closed cylindrical chamber containing sensors 
which detect changes in relative humidity and 
temperature after placement on the skin surface. 
The TEWL is then measured based on the change 
in relative humidity19,20; an increasing TEWL value 
indicates greater skin dryness. Skin measurements 

were conducted by trained research personnel, and 
fewer than 5 minutes were required to complete 
both procedures. During the measurements, no 
psychological or physiological discomforts occurred.

Statistical analyses
Clinical data were de-identified and analysed using 
SPSS Statistics for Windows, version 25.0 (IBM 
Corp, Armonk [NY], US). Frequency distributions 
were used to describe patients’ demographic data. 
Independent-samples t tests were used to compare SH 
and TEWL between patients in terms of sex, age, and 
presence or absence of disease. Pearson correlation 
was used to investigate associations between skin 
measurements and SCORAD subcategories. Trend 
analysis was performed regarding the effects of age 
on SH. Multiple regression model of the interactions 
of SH and TEWL with age and sex in children 
with and without eczema was done. P values <0.05 
were considered statistically significant and 95% 
confidence intervals were adopted for all statistical 
comparisons in this study.

Results
Patient characteristics
In total, datasets of clinical scores (SCORAD) and 
equipment measurements were reviewed for 252 
patients during the period from August 2018 to 
October 2018. Among the 252 patients (mean age, 
5.84±5.97 years; 52.0% boys), 132 were children with 
eczema (mean age, 7.05±6.60 years; 52.3% boys), 
while 120 were children without eczema (mean 
age, 4.52±4.91 years; 51.7% boys). Furthermore, 121 
patients were aged ≤2 years, while 131 patients were 
aged >2 years.

Age-related changes in skin hydration
Table 1 shows that, among children with eczema 
(n=132), the mean SH of boys aged ≤2 years was 
significantly higher than the mean SH of boys aged 
>2 years (P<0.001). Similarly, the mean SH of girls 
aged ≤2 years was significantly higher than the mean 
SH of girls aged >2 years (P<0.001). Among children 
without eczema (n=120), the mean SH of boys aged 
≤2 years was significantly higher than the SH of boys 
aged >2 years (P=0.046). However, no statistically 
significant difference in SH (P=0.980) was observed 
in comparisons between girls aged ≤2 years and girls 
aged >2 years. These results demonstrated that SH 
significantly differed in an age-related manner among 
both boys and girls with eczema.

Sex-related changes in skin hydration
Table 1 shows that, among children with eczema 
(n=132), the mean SH of girls aged >2 years was 
significantly higher than the mean SH of boys 
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aged >2 years (P=0.006). Similarly, among children 
without eczema, the mean SH of girls aged >2 years 
was significantly higher than the mean SH of boys 
aged >2 years (P=0.009). However, in both children 
with eczema and children without eczema, there 
were no sex-related differences in SH among patients 
aged ≤2 years. These results demonstrated that SH 
significantly differed in a sex-related manner among 
patients aged >2 years, regardless of the presence or 
absence of eczema.

Disease status–related changes in skin 
hydration
Table 1 shows that, among boys in this study 
(n=131), the mean SH of children with eczema aged 
>2 years was significantly lower than the mean SH 
of children without eczema aged >2 years (P<0.001). 
Furthermore, the mean SH of boys with eczema aged 
≤2 years was significantly lower than the mean SH 
of boys without eczema aged ≤2 years (P=0.005). 
Similarly, among girls in this study (n=121), the 
mean SH of children with eczema aged >2 years was 
significantly lower than the mean SH of children 
without eczema aged >2 years (P<0.001). In addition, 
the mean SH of girls with eczema aged ≤2 years was 
significantly lower than the mean SH of girls without 
eczema aged ≤2 years (P=0.009). The results showed 
that SH was consistently higher in children without 
eczema than in children with eczema, regardless of 
age and sex.

Relationships of skin hydration with clinical 
scores and objective measurements
Among children with eczema (Table 2; n=132), 
Pearson correlation demonstrated that SH was 
significantly negatively correlated with objective 
SCORAD (P<0.001), overall SCORAD (P<0.001), 
oedema/papulation (P=0.041), lichenification 
(P=0.002), dryness (P<0.001), and intensity (P=0.025). 
In addition, Pearson correlation demonstrated that 
TEWL was significantly positively correlated with 
objective SCORAD (P=0.018), overall SCORAD 
(P=0.015), and lichenification (P=0.043). No 
significant correlation was observed between TEWL 
and SH (P=0.565) in children with eczema, whereas 
a correlation was present in children without eczema 
(P<0.001).

Effects of age on skin hydration
Trend analysis revealed a marked decline in SH 
during the first 50 months of life among children 
with eczema, relative to children without eczema 
(Fig). Beginning at 51 months of age, the magnitude 
of SH began to gradually decline. Conversely, for 
children without eczema, a slight, steady decline in 
SH was observed in the first 50 months of life.

Age-related changes in transepidermal water 
loss
Table 1 shows that, among children with eczema 

Abbreviations: SH = skin hydration; TEWL = transepidermal water loss
* P<0.05
† P<0.01

TABLE 1.  Age-, sex-, and disease status–related differences in transepidermal water loss and skin hydration

Stratification 
by age

Children with eczema (n=132) Children without eczema (n=120)

Boys P value Girls P value Boys P value Girls P value

>2 years ≤2 years >2 years ≤2 years >2 years ≤2 years >2 years ≤2 years

TEWL 9.77 9.60 0.877 8.36 10.63 0.046* 9.45 10.73 0.310 10.23 10.00 0.872

SH 20.76 45.49 <0.001† 28.39 46.53 <0.001† 48.60 60.20 0.046* 63.95 64.11 0.980

Stratification 
by sex

Children with eczema (n=132) Children without eczema (n=120)

Age >2 years P value Age ≤2 years P value Age >2 years P value Age ≤2 years P value

Boys Girls Boys Girls Boys Girls Boys Girls

TEWL 9.77 8.36 0.119 9.60 10.63 0.437 9.45 10.23 0.625 10.73 10.00 0.485

SH 20.76 28.39 0.006† 45.49 46.53 0.819 48.60 63.95 0.009† 60.20 64.11 0.547

Stratification 
by disease 
status

Boys (n=131) Girls (n=121)

Age >2 years P value Age ≤2 years P value Age >2 years P value Age ≤2 years P value

With 
eczema

Without 
eczema

With 
eczema

Without 
eczema

With 
eczema

Without 
eczema

With 
eczema

Without 
eczema

TEWL 9.77 9.45 0.796 9.60 10.73 0.329 8.36 10.23 0.178 10.63 10.00 0.591

SH 20.76 48.60 <0.001† 45.49 60.20 0.005† 28.39 63.95 <0.001† 46.53 64.11 0.009†
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(n=132), the mean TEWL of girls aged ≤2 years was 
significantly higher than the mean TEWL of girls 
aged >2 years (P=0.046). However, no statistically 
significant difference in TEWL (P=0.877) was 
observed in comparisons between boys aged ≤2 years 
and boys aged >2 years. Similarly, among both boys 
and girls without eczema in this study, no statistically 
significant difference in TEWL was found between 
children aged ≤2 years and children aged >2 years. 
The findings demonstrated that TEWL was affected 
by age only among girls with eczema.

Sex- and disease status–related changes in 
transepidermal water loss
Regardless of age and disease status, no statistically 
significant difference in TEWL was found between 
boys and girls (Table 1). Likewise, regardless of age 
and sex, no statistically significant difference in 
TEWL was found between children with eczema and 
children without eczema. The results showed that 
TEWL did not significantly differ among patients 
based on sex, age, or disease status.

Impacts of age and sex on skin hydration
Multiple regression models were constructed with 
TEWL and SH as the outcome variables, using age 
and sex as independent predictors, to examine the 
effects of the age and sex interaction on TEWL and 
SH in children with and without eczema. Table 3 

Abbreviations: NESS = Nottingham Eczema Severity Score; SCORAD = Scoring Atopic Dermatitis
* P<0.05
† P<0.01

TABLE 2.  Pearson correlations of skin hydration and transepidermal water loss with clinical scores in children with eczema

FIG.  Trend analysis of skin hydration between children with 
eczema and children without eczema over time
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Children with eczema

Children without eczema

0 50 100 150 200 250

Age (months)

Postoperative day Skin hydration Transepidermal water loss

n=132 P value n=128 P value

Objective SCORAD score -0.418 <0.001† 0.209 0.018*

SCORAD score -0.385 <0.001† 0.215 0.015*

Extent -0.227 0.056 0.126 0.297

Erythema 0.068 0.574 0.090 0.454

Oedema/papulation -0.243 0.041* -0.104 0.389

Oozing/crust -0.034 0.776 0.024 0.845

Excoriation -0.024 0.840 -0.042 0.731

Lichenification -0.363 0.002† 0.240 0.043*

Dryness -0.415 <0.001† 0.151 0.208

Intensity -0.266 0.025* 0.080 0.505

Pruritus 0.010 0.934 0.126 0.295

Sleep loss -0.126 0.294 -0.055 0.648

NESSQ1 -0.144 0.282 0.010 0.940

NESSQ2 -0.033 0.806 -0.021 0.874

NESSQ3 (No. of ticks) -0.078 0.562 0.011 0.936

NESS score -0.119 0.373 0.040 0.763

Transepidermal water loss -0.051 0.565

Skin hydration -0.051 0.565
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shows that, among children without eczema, the 
age×sex interaction term could explain 40.9% of 
the variance in SH (P=0.031); however, the age×sex 
interaction term could not explain the variance 
in SH (P=0.290) among children with eczema. 
In addition, when used as a predictive variable, 
age could not explain the variance in SH among 
children with eczema (P=0.364) or among children 
without eczema (P=0.143). Similarly, when used as a 
predictive variable, sex could not explain the variance 
in SH among children with eczema (P=0.377) or 
among children without eczema (P=0.132). These 
results showed that the interaction between age and 
sex significantly affected SH among children without 
eczema, but not among children with eczema; when 
considered alone, neither age nor sex significantly 
affected SH among any of the children in the study.

Impacts of age and sex on transepidermal 
water loss
In contrast, Table 3 shows that, when used as a 
predictive variable, age could explain 67.8% of the 
variance in TEWL (P=0.009) among children without 
eczema, but could not explain the variance in TEWL 
(P=0.156) among children with eczema. In addition, 
when used as a predictive variable, sex could not 
explain the variance in TEWL among children 
with eczema (P=0.379) or among children without 
eczema (P=0.952). Similarly, the age×sex interaction 

term could not explain the variance in TEWL among 
children with eczema (P=0.194) or among children 
without eczema (P=0.088). These results showed 
that age alone significantly affected TEWL among 
children without eczema, but not among children 
with eczema; sex alone and the age×sex interaction 
term did not significantly affect TEWL among any of 
the children in the study.

Discussion
Skin hydration and TEWL are useful auxiliary 
tools in assessment of adult eczema for research 
purposes.8,13,21 The findings in this study confirmed 
our previous observations that SH and TEWL 
were correlated with disease severity (ie, objective 
SCORAD and overall SCORAD) in paediatric 
patients with eczema.13 As SH declines (ie, skin 
dryness increases), the clinical scores of objective 
SCORAD and overall SCORAD increase, indicating 
more severe eczema. Furthermore, as TEWL 
increases (ie, skin loses water through the epidermis), 
the clinical scores of objective SCORAD and overall 
SCORAD increase, indicating more severe eczema. 
In our study, SH and TEWL were also correlated with 
lichenification, which is an indicator of the chronicity 
of eczema.13,21 This study also demonstrated that age 
and sex could influence SH, but not TEWL. First, SH 
was significantly lower in children with eczema than 
in children without eczema, regardless of age or sex; 
no such difference was demonstrated with respect to 
TEWL. Second, SH was generally higher in young 
children, whereas TEWL did not differ on the basis 
of age. Hence, researchers should consider these 
relationships when interpreting SH measurements 
in infants.
 Skin hydration was lower in children with 
eczema than in children without eczema (Fig). 
Trend analysis showed that SH declined more 
markedly in children with eczema than in children 
without eczema during the first 2 years of life. 
This phenomenon might reflect the onset and 
progression of eczema in early life. Skin hydration 
was correlated with skin dryness and lichenification 
(Table 2). With disease progression, skin dryness 
increases and lichenification develops as a sign of 
chronicity. Therefore, age is a key factor that affects 
SH and eczema severity. Among children aged >2 
years, SH was higher in girls than in boys, regardless 
of the presence or absence of eczema. This universal 
phenomenon might be related to sex differences in 
cutaneous physiology. Furthermore, the observation 
of a sex difference in SH suggests that skin is less 
dry and more manageable with emollients in girls, 
compared with boys. We previously studied quality 
of life in children with eczema and found that not 
all aspects of quality of life were affected equally in 
children with eczema.22 Age and sex were important 
in that clothes/shoes caused more problems for girls, 

TABLE 3.  Multiple regression model of the interactions of skin hydration and 
transepidermal water loss with age and sex in children with and without eczema

F P value ηp
2

SH in children with eczema

Age 2.205 0.364 0.993

Sex 1.266 0.377 0.388

Age×sex 2.601 0.290 0.796

SH in children without eczema

Age 1.354 0.143 0.590

Sex 2.344 0.132 0.046

Age×sex 1.994 0.031 0.409

TEWL in children with eczema

Age 5.893 0.156 0.997

Sex 1.256 0.379 0.386

Age×sex 4.317 0.194 0.866

TEWL in children without eczema

Age 1.981 0.009 0.678

Sex 0.004 0.952 0.000

Age×sex 1.646 0.088 0.364

Abbreviations: ηp
2 = partial eta squared; SH = skin hydration; TEWL = transepidermal 

water loss
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whereas itching and sleep disturbance primarily 
affected younger children. In addition, eczema 
damaged the epidermal layer of skin and caused 
greater self-image difficulties in girls than in boys, 
especially during childhood and adolescence. These 
findings indicated that psychosocial influences 
should be considered among patients with eczema. 
Notably, age influenced SH and TEWL among 
children without eczema. Although regression 
analysis showed that age was not a significant 
predictor of SH or TEWL among children with 
eczema, the partial eta squared (ηp

2) for age was high, 
which suggested that it may explain some variance in 
both SH and TEWL. Thus, age should be considered 
in further studies of SH and/or TEWL.
 The design and findings of this study were 
quite different from those in studies by Walters et 
al and Kong et al.23,24 The participants in the study 
by Walters et al were mainly Caucasian, while those 
in the study by Kong et al were mainland Chinese.23 
In addition, the study by Kong et al was conducted 
in winter, such that the temperature and relative 
humidity were extremely low.24 Hong Kong is a 
subtropical climate and the skin measurements in the 
present study were performed using an established 
standard protocol. In addition, both prior studies 
focused on comparisons between children without 
eczema and their mothers. In contrast, our study 
compared SH and TEWL between children with 
eczema and children without eczema. Furthermore, 
our study showed the following: SH was significantly 
higher among both boys and girls aged ≤2 years than 
among boys and girls aged >2 years, regardless of 
the presence or absence of eczema; this age-related 
difference was not observed with respect to TEWL. 
Among children aged >2 years, SH was higher among 
girls with and without eczema than among boys with 
and without eczema; this sex-related difference was 
not observed with respect to TEWL. Regardless 
of age and sex, SH was lower among children with 
eczema than among children without eczema; this 
disease status-related difference was not observed 
with respect to TEWL. Hence, we concluded that 
age and sex affect SH. Kong et al24 also demonstrated 
a more permeable skin barrier in younger children, 
compared with both older children and adults. 
Potential underlying reasons for the findings in our 
study require further investigation because of the 
cross-sectional study design and limited sample size.
 There were some limitations in this study. 
First, the sample size was small and did not allow 
in-depth subgroup analysis of children with eczema 
or children without eczema; thus, our findings 
cannot be used to establish age-based population 
norms for the assessment parameters used in this 
study. Second, the recruitment of patients was 
restricted to a single site; thus the sample may not 
have been representative of the population, and 

the generalisability of the results may be limited. 
Finally, the efficacy of skin barrier treatment was 
not evaluated. Future studies should address these 
limitations and confirm our findings.

Conclusion
This study investigated the effects of age and sex on 
SH and TEWL in children with and without eczema. 
Skin hydration was lower in children with eczema 
than in children without eczema and generally 
decreased with age, especially during infancy and in 
patients with more severe disease. Among children 
aged >2 years, SH was generally higher in girls than 
in boys. Thus, we presume that SH can be used to 
distinguish clinical differences in eczema based on 
age, sex, and disease status.
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