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Prevalence and patient-reported ®

Check for

outcomes of noncommunicable skin
diseases among college students
in China
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Xiaohui Wang, MD,’ and Xiang Chen, MD*“"“
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Background: The prevalence and health-related quality of life of skin disease have been understudied in
adolescents.

Objective: To investigate the prevalence and relevant patient-reported outcomes of noncommunicable
skin diseases in college students.

Methods: First-year college students from 5 universities in China were investigated in the cross-sectional
study. Skin diseases were diagnosed by dermatologists in the field survey. Itch and pain, symptoms of
depression and anxiety, and sleep quality were measured by validated tools.

Results: A total of 28,364 students consented to participate and completed the survey. The prevalence of
acne, eczema, chronic urticaria, psoriasis, and vitiligo was 10.3%, 5.8%, 2.6%, 0.16%, and 0.23%,
respectively. Eczema and chronic urticaria were associated with lower health utility estimates. Most
diseases, but not psoriasis and vitiligo, were associated with the symptoms of depression and sleep
disturbance. Itch intensity predicted other patient-reported outcome scores better in healthy controls than
in individuals with skin diseases. Sex difference in the associations of skin diseases with patient-reported
outcomes was not identified.

Limitations: Cross-sectional study design and limited generalizability to the nonstudent population.

Conclusion: Skin diseases are associated with moderately impaired emotional well-being, sleep quality,
and quality of life, partly attributable to cutaneous symptoms. (JAAD Int 2020;1:23-30.)
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INTRODUCTION

Skin diseases affect a large number of people and
are associated with a heavy burden of disease
worldwide. They contributed to 1.79% of the global
burden of disease measured in disability-adjusted
life-years in 2013, according to the estimation by the
Global Burden of Disease Study.' The top skin
diseases that contributed to
disability-adjusted life-years
(per 100,000 persons) were
noncommunicable diseases:
dermatitis  (128.7), acne
(96.7), urticaria (67.0), and
psoriasis (66.8)."

The disability weights for
noncommunicable skin dis-
eases were mainly deter-
mined by the level of
disfigurement and cutaneous
symptoms. However, many
skin diseases are associated
with neglected but important
aspects of impaired health-related quality of life. For
example, itch occurring in skin diseases such as
eczema has been associated with subsequent clinical
outcomes such as sleep disturbances and psycho-
logical and behavioral disorders.”” It was reported
that at least 30% of patients with skin diseases have
significant psychological morbidities.* The most
common psychological symptoms observed in
dermatologic patients are depression and anxiety.”"
Except symptoms and disfigurement, the underlying
mechanisms of inflammatory skin diseases, such as
changes in cytokine levels, cardiometabolic profiles,
and microbiome diversity, may also be involved in
the development of sleep and mental disorders.””
Patient-reported outcomes, widely used as the end
points in clinical and epidemiologic studies, capture
the effects of diseases or interventions from the
patient’s perspective.'’ However, the effects of skin
disorders on these patient-reported outcomes show
variations in the magnitude owing to differences in
culture, setting, the tool of measurement, criteria of
diagnosis, etc. The Berkson bias in hospital-based
studies'"'* may further result in a biased estimation
of the burden of disease.

Adolescents with skin diseases usually experience
more pronounced effects in regard to self-esteem,
stigmatization, bullying, and family and social re-
lationships compared with their disease-free peers. '’
However, there is a lack of community-based studies
on the prevalence and health-related quality of life of
skin diseases among adolescents in China. The
current study aimed to investigate the prevalence

CAPSULE SUMMARY

» This study provides estimates of the
prevalence and health-related quality of
life of noncommunicable skin diseases
among college students in China.

Dermatologists and primary care
physicians should pay attention to
adverse mental and behavioral effects of
skin diseases, in addition to visible skin
lesions and cutaneous symptoms.

JAAD INT
= 2020

of noncommunicable skin diseases and to describe
the symptoms of itch and pain, sleep disturbance,
depression and anxiety, and quality of life through a
cross-sectional survey to provide population-based
evidence for the estimation of prevalence and
burden of skin diseases.

METHODS
Study design and
participants

This was a cross-sectional
study. Data collected from
2017 to 2018 were used for
analysis. In 2017, a university
in Changsha, China, was
selected for the pilot
study.'™'” In 2018, 5 univer-
sities in different regions of
China were selected in the
main study (Supplemental
Fig 1. The university
included in the pilot study
was also included in the main study. The first-year
college students who consented to participate
underwent a health examination and completed an
online questionnaire survey immediately after their
enrollment in the universities.

To describe the patient-reported outcomes, cases
and controls were defined. The cases were defined
as participants receiving a diagnosis of noncommu-
nicable skin diseases in the field survey, including
moderate to severe acne, eczema, chronic urticaria,
psoriasis, vitiligo, and rosacea. The diseases were
selected owing to either a heavy burden of disease or
relatively high prevalence. A healthy control was
defined as having no visible skin diseases (Fig 1).

Clinical evaluation

Diagnosis of skin diseases and disease history
taking were performed by certified dermatologists
during the dermatologic examination. Clinical
manifestation, disease history, and family history of
participants were inquired about, and physical
examinations were conducted to diagnose all skin
diseases. Moderate to severe acne was defined as
grade 2 to 4 according to the grading system.'’
Atopic dermatitis was diagnosed according to
the guideline from the American Academy of
Dermatology.'® Chronic urticaria was defined as
having persistent or recurrent wheals for more than
6 weeks.'” Other skin diseases were diagnosed
according to clinical features.

Certain cases were further evaluated after
diagnosis. Psoriasis was evaluated with the
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Abbreviation used:

AOR: adjusted odds ratio

Psoriasis Area and Severity Index. Vitiligo was
evaluated with the Vitiligo Area Scoring Index.
Atopic dermatitis was evaluated with the Scoring
Atopic Dermatitis instrument.

Patient-reported outcome measures

Owing to the feasibility of a large-scale
population-based investigation, validated short
tools were used in our study. Itch and pain of
the skin were measured by the numeric rating
scale. Depression and anxiety were measured by
the 2-item Patient Health Questionnaire and
Generalized Anxiety Disorder—2 scale, respectively.
Sleep quality was measured by the Pittsburgh Sleep
Quality Index. Quality of life was measured by the
generic tool EQ-5D-3L and mapped to health utility
estimates according to the method proposed by Liu
etal.”

Generalized Anxiety Disorder—2 and 2-item
Patient Health Questionnaire scores were also
dichotomized by the cutoff greater than or equal to
3, according to previous studies.”"** Itch and pain
numeric rating scale scores were dichotomized by
the cutoff greater than or equal to 3 (moderate to
severe).”” Pittsburgh Sleep Quality Index scores
were dichotomized by the cutoff greater than or
equal to 6, according to a previous validation study
of US college students.”

Statistical analyses

Sex-specific prevalence was reported, and the
prevalence rate was not standardized by age because
most participants were aged approximately 18 years.
Means and standard deviations of the patient-
reported outcome scores were described and
compared with the Dunnett ¢ test. Mixed linear or
generalized linear models (individual as level 1 and
university as level 2) were used to deal with the
intracluster correlations and estimate the associa-
tions of skin diseases with patient-reported outcome
scores. The effect size was presented as mean
difference for continuous data and adjusted odds
ratio (AOR) for categoric data. All effect sizes were
adjusted for level 1 covariates (age and sex) and level
2 random effects (university). Correlations among
patient-reported outcome scores were analyzed with
mixed models stratified by skin disease. Subgroup
analysis was performed by sex. Sensitivity analysis
was conducted by excluding data collected in the
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pilot study and using the cutoff greater than or equal
to 7 for the numeric rating scale (severe itch).
Statistical analyses were performed with SAS
(version 9.4, SAS Institute, Inc, Cary, NC). P < .005
was considered statistically significant for multiple
comparisons.

RESULTS

A total of 8463 and 27,144 college students were
newly enrolled in the universities in 2017 and 2018,
respectively. Among them, 28,364 participants
(response rate 79.7%) consented to participate and
completed the field dermatologic examination and
an online questionnaire. Moderate to severe acne
(10.2%), eczema (5.8%), rosacea (3.0%), and chronic
urticaria (2.6%) were the most common skin diseases
among the participants (Table D). Significant sex
differences were observed in the prevalence rates
of acne (men > women), eczema (men < women),
chronic spontaneous urticaria (men < women), and
rosacea (men < women), according to the 95%
uncertainty intervals.

After exclusion of participants with skin
neoplasms, infectious skin diseases, skin diseases
with acute episodes, and other irrelevant skin
diseases, 14,642 healthy controls and 5563 case
patients with noncommunicable skin diseases
were included in the analysis for the patient-
reported outcomes (Fig 1). The mean age was
18.4 £ 0.8 years, and 45% were women. The mixed
linear model identified small intracluster correlations
for the patient-reported outcome scores at the
university level, varying from 0.9% to 2.9%. Patients
with atopic dermatitis, psoriasis, and vitiligo received
an assessment for the area and severity of skin
lesions (Table II). All patients with psoriasis
(Psoriasis Area and Severity Index score 2.4 = 2.1;
maximum 6.9) had mild cases, and all patients with
atopic dermatitis (Scoring Atopic Dermatitis score
15.9 * 8.4; maximum 26.7) and vitiligo (Vitiligo Area
Scoring Index score 1.8 * 2.5; maximum 10) had
mild to moderate cases.

Compared with that of healthy controls, most skin
diseases were associated with higher patient-
reported outcome scores, with different effect sizes
(Table T). Health utility estimates mapping from the
EQ-5D-3L showed small variations across the
groups. After adjustments for age and sex, all skin
diseases except vitiligo were associated with
stronger itch (Supplemental Fig 2). Psoriasis (mean
difference 1.63; P < .001), eczema and atopic
dermatitis (mean difference 1.12; P < .001), and
chronic spontaneous urticaria (mean difference 1.06;
P < .001) showed relatively strong itch intensity
among the skin diseases (Supplemental Table D.
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Excluded:

Skin neoplasms (N=290)

Viral (N=200)

Fungal (N=1276)

Scabies (N=15)

History of skin diseases (N=2671)

Other visible skin disorders or allergies (N= 3707)
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Fig 1. Flow chart for the inclusion of study participants. PRO, Patient-reported outcome.

Table I. Prevalence of noncommunicable skin diseases in college students

Sex prevalence per 1000 (95% UD

Skin disease Prevalence per 1000 (95% UD ‘Women Men

N 28,364 13,185 15,179
Moderate to severe acne 103.1 (99.6—106.7) 78.0 (73.5—82.6 1249 (119.6—130.2)
Eczema 58.3 (55.6—61.1) 66.9 (62.6—71.2 50.9 (47.4—54.4)

324 (30.3—34.4

Atopic dermatitis )
25.6 (23.8—27.5)
)

Chronic urticaria

Csu 149 (13.5—16.3

(@]V) 108 (9.6—12.0)
Psoriasis 6 (1.1—2.0)
Vitiligo 3 (1.7-2.8)
Rosacea 30 O (28.0—32.0)

28.2 (25.6—30.8)
24.4 (22.0—26.9)
13.0 (11.2—14.8)

27.0 (24.2—29.8

)
)
37.2 (33.9-40.4)
)
17.1 (14.9-19.3)

9.9 (8.2—11.6) 11.5 (9.8—13.2)
1.7 (1.0—2.5) 1.4 (0.8—2.1)
1.6 (0.9—2.3) 2.9 (2.0-3.8)

42.0 (38.6—45.4) 19.6 (17.4—21.8)

CIU, Chronic inducible urticaria; CSU, chronic spontaneous urticaria; Ul, uncertainty interval.

Eczema and chronic urticaria were associated
with higher 2-item Patient Health Questionnaire
and Generalized Anxiety Disorder—2 scores.
Unexpectedly, psoriasis and vitiligo were not signif-
icantly correlated with the symptoms of depression
and anxiety. The effects of skin diseases on sleep
disturbance were similar to those of depression and
anxiety. Eczema and chronic inducible urticaria were
significantly associated with lower health utility
estimates.

Patient-reported outcome scores were then cate-
gorized by clinical cutoffs (Fig 2 and Supplemental
Table 2). Psoriasis and atopic dermatitis were asso-
ciated with the highest risks of moderate to severe
itch, with AORs of 5.87 (95% uncertainty interval
3.78-9.11; P < .001) and 4.29 (95% uncertainty
interval 3.81-4.82; P < .001), respectively. Eczema

was associated with the highest risk of depression
(AOR 1.83; 95% uncertainty interval 1.58-2.11;
P <.001), followed by chronic spontaneous urticaria
(AOR 1.50; P=.012), and rosacea (AOR 1.36; P=.02).
Psoriasis was associated with the highest risk of
anxiety (AOR 2.38; 95% uncertainty interval
1.27-4.46), followed up eczema (AOR 1.81;
P < .001), chronic inducible urticaria (AOR 1.80;
P <.001), and rosacea (AOR 1.51; P <.001). The skin
disorders were also associated with higher risks of
sleep disturbance, and the magnitude was similar to
that of depression.

Correlations of itch numeric rating scale score
with anxiety, depression, and sleep disturbance
were investigated with mixed models, stratified
by disease (Table I1D). In general, itch numeric rating
scale score predicted other patient-reported
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Fig 2. Adjusted odds ratios for patient-reported outcomes of noncommunicable skin diseases
compared with that of healthy controls. A, Moderate to severe itch (numeric rating scale score
=3). B, Moderate to severe pain (numeric rating scale score =3). C, Depression (2-item Patient
Health Questionnaire score =3). D, Anxiety (Generalized Anxiety Disorder—2 score =3).
E, Sleep disturbance (Pittsburgh Sleep Quality Index score =06).

Table III. Associations of itch with symptoms of anxiety and depression and sleep disturbance by skin diseases

Associations of itch NRS score with scores of other PROs (adjusted 3, 95% UD*
Group PHQ-2 GAD-2 PSQI
Healthy controls 0.18 (0.16, 0.19) 0.18 (0.17, 0.19) 0.50 (0.47, 0.53)
Noncommunicable skin diseases’ 0.15 (0.13, 0.17) 0.15 (0.14, 0.17) 0.38 (0.34, 0.42)
Moderate-to-severe acne 0.15 (0.13, 0.18) 0.17 (0.14, 0.19) 0.43 (0.37, 0.49)
Eczema 0.13 (0.10, 0.17) 0.14 (0.11, 0.17) 0.34 (0.28, 0.39)
Atopic dermatitis 0.13 (0.10, 0.17) 0.13 (0.09, 0.16) 0.34 (0.26, 0.41)
Chronic urticaria 0.14 (0.10, 0.18) 0.12 (0.08, 0.17) 0.36 (0.26, 0.46)
Chronic spontaneous urticaria 0.18 (0.13, 0.24) 0.14 (0.09, 0.20) 0.38 (0.25, 0.52)
Chronic inducible urticaria 0.06 (0.00, 0.13) 0.09 (0.03, 0.16) 0.31 (0.17, 46)
Psoriasis 0.07 (—0.05, 0.20) 0.18 (0.01, 0.35) 0.41 (0.14, 0.70)
Vitiligo 0.10 (—0.06, 0.27) 0.03 (—0.13, 0.18) 0.18 (—0.22, 0.57)
Rosacea 0.22 (0.17, 0.27) 0.21 (0.16, 0.26) 0.36 (0.27, 0.46)

GAD-2, Generalized Anxiety Disorder—2; NRS, numeric rating scale; PHQ, 2-item Patient Health Questionnaire; PRO, patient-reported
outcome; PSQI, Pittsburgh Sleep Quality Index; Ul, uncertainty interval.
*Adjusted for level 1 covariates (age and sex) and level 2 random effects (university).
TThis is a combined group of all the conditions listed beneath it (as subsets).

urticaria can occur with no identifiable causes. The
unpredictability of spontaneous urticaria may impair
the activity less as measured by the EQ-5D-3L.
Studies also showed that the duration of disease
was longer, disease control was poorer, and severe
complaints were more frequent in patients with
chronic inducible urticaria.*

A paradoxic finding is that psoriasis and vitiligo
were not associated with depression. Because
appearance plays an important role in adolescence,
with a social emphasis for homogeneity in the
context of China and many other countries, the
visibility of skin lesions may impair self-esteem and
further result in emotional and behavioral
problems.”” This unexpected finding, however, is

consistent with the finding of a case-control study by
Bilgic et al”® that investigated 48 psoriatic patients
and healthy controls younger than 18 years. The
sample size and severity of the disease might be the
reasons for the negative result. In our field study,
most patients had mild psoriasis (mean Psoriasis
Area and Severity Index score 2.4) or vitiligo (mean
Vitiligo Area Scoring Index score 1.8) at presentation.
Besides, only 45 psoriasis and 64 vitiligo cases were
identified, and the large sample size of the control
group would not further increase the power of the
test.

The correlation analysis for patient-reported
outcome measurements showed that itch intensity
predicted symptoms of anxiety and depression and
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sleep disturbance better in healthy controls than in
patients with skin diseases. This indicates that
although cutaneous symptoms could be an
intermediator that links skin disorders and
adverse psychological outcomes, disfigurement or
underlying inflammatory mechanisms might be
additional pathways to psychological comorbidities.
Paradoxically, there was a lack of association of itch
with depression in patients with psoriasis, inducible
urticaria, or vitiligo. This indicates that, although they
reported relatively strong itch, they presented less
depressiveness. We therefore propose a resilience
hypothesis for this. Psoriasis and inducible urticaria
developed in childhood and adolescence can be
viewed as continued trauma owing to the long
course (in our sample, the course of psoriasis was
0.2-9 years, and the mean course was 2.5 years) and
recurrent (or inducible) nature, whereas successful
adaptation to this adversity results in continued
normative or even enhanced development and
well-being. A study showed that psoriatic patients
had a significantly higher prevalence of childhood
trauma and a lower resilience level compared with
healthy controls.” But our study participants had just
enrolled in the universities owing to their excellent
performance on the college entrance examination;
this can be viewed as a sign of successful adaptation.
In this regard, survivor bias might have been
introduced.

A primary limitation of this study is the limited
generalizability among adolescents who do not attend
university. The burden of skin diseases in nonstudents
of similar age may be different from that in students,
particularly given potential socioeconomic differ-
ences. According to recent Chinese national statistics,
the male-to-female ratio was 1.18 among people aged
15 to 19 years,” and in our study, the ratio was 1.15
(15,179:13,185). This indicates that the proportion of
sex distribution in our study participants was similar to
that in the general population of similar age. Second,
the sample size was small for skin diseases with a
relatively low prevalence rate, such as psoriasis and
vitiligo. This resulted in insufficient power of
hypothesis tests. Third, owing to the limitation of a
cross-sectional study, we could not confirm that these
outcomes were attributable to skin diseases. Reverse
causal relationships are possible. Last, the Generalized
Anxiety Disorder—7 or the 9-item Patient Health
Questionnaire was not used to evaluate for the
symptoms of anxiety and depression. Nevertheless,
previous studies have showed that both the
Generalized Anxiety Disorder—2 and 2-item Patient
Health Questionnaire had high sensitivity and speci-
ficity in screening for generalized anxiety disorder and
major depressive disorder, respectively.”"**
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The study also has strengths. First, this was a study
among a group of college students who experienced
similar social transition and comparable exposure to
physical environments. In contrast, hospital-based
studies have apparent selection bias because pa-
tients have a strong willingness to seek help owing to
intolerable symptoms, impaired function, and
decreased quality of life. As a result, the impairment
in health-related quality of life is generally over-
estimated in hospital patients. Community samples
provide a more representative estimation of health-
related quality of life in public health settings.
Second, the skin diseases were ascertained by
dermatologists from the top hospitals of our study
sites. Even in population-based studies such as the
National Health and Nutrition Examination Survey,
skin diseases were reported by the participants.
Self-reports may result in misclassification bias,
especially among participants with limited literacy.
Third, measurements were performed with validated
generic tools that enable comparisons across
different skin diseases and with healthy controls.
Unfortunately, the EQ-5D-3L showed a strong ceiling
effect because most skin diseases did not affect
function and daily activity among our study
participants.

In summary, the study provides estimates of
prevalence and health-related quality of life of skin
diseases in college students in China. The data
obtained from this representative sample of college
students provides evidence for studies of disease
burden. The clinical implication is that dermatolo-
gists and primary care physicians should pay atten-
tion to the adverse mental and behavioral effects of
skin diseases, in addition to visible skin lesions and
cutaneous symptoms.
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