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Rosacea is a chronic inflammatory skin disease characterized by facial redness and

bothersome symptoms. It can exert significant psychological effects and impair the

quality of life of patients. To investigate the prevalence and risk predictors of anxiety and

depression in rosacea patients, we conducted a cross-sectional study in an outpatient

setting. Consecutive patients completed a questionnaire, which included questions on

sociodemographic information and severity of signs and symptoms; they also completed

the Patient Health Questionnaire and the Generalized Anxiety Disorder scale. Disease

burden was assessed using Dermatology Life Quality Index (DLQI), Willing-to-Pay, and

Time trade-off. Multivariate analysis was conducted to determine the risk factors for

anxiety and depression. A total of 774 patients completed the survey. The prevalence

of anxiety was 53.9% (95% CI: 50.4–57.4%) and that of depression was 58.1% (95%

CI: 54.7–61.6%). The factors associated with anxiety were age, gender, the need tomake

appearances at work, severity of self-reported symptoms, the number of rosacea signs

and adaptive behaviors, and disease burden. Depression was associated with younger

age, more severe self-reported symptoms, more adaptive behaviors, and higher disease

burden. After adjusting for demographics, the risk of anxiety or depression increased in

young patients who had severe self-reported symptoms, high DLQI scores, and many

adaptive behaviors. Taken together, there is a high prevalence of anxiety and depression

among Chinese rosacea patients. Younger rosacea patients who have more severe

self-reported symptoms and higher disease burden are prone to anxiety and depression.

Keywords: depression, anxiety, disease burden, rosacea, epidemiology

INTRODUCTION

Rosacea is a chronic inflammatory cutaneous disease with an estimated worldwide prevalence of
5.5% (1). In China, the prevalence of rosacea is up to 3.48% (2). Rosacea mostly affects facial
areas and is characterized by recurrent flushing, telangiectasia, persistent erythema, phymas,
papules, pustules, edema, and irritated eyes (3, 4). In addition to visible signs, patients with
rosacea often complain of high levels of discomfort due to the accompanying subjective
symptoms, indicating a possible adverse impact on the psychological well-being of the patients.
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The pathogenesis of rosacea is complex and multifactorial
(5); however, it is widely accepted that numerous exogenous
factors, including sun exposure, heat, stress, spicy food, and
hot beverages, can initiate rosacea (6). In a high proportion of
patients, rosacea is triggered or exacerbated by emotional stress,
ranking only behind well-known factors such as sun exposure or
elevated temperature (7).

Rosacea patients indeed often experience various symptoms
of emotional stress, including depression, anxiety, social phobia,
low self-esteem, and frustration (8–11). This might result from
that rosacea often involves the central parts of the face and
affects the patient’s appearance; naturally, the patient will likely
be constantly concerned with his/her appearance and how it may
be misinterpreted by other people. In addition, the recurrent
flushing and the accompanying symptoms are so annoying that
they negatively influence the patient’s emotional health (12).
Besides, the current therapies for rosacea are still limited and
transiently effective. This decreases the patient’s satisfaction and
confidence regarding the treatment, and may further aggravate
the patient’s psychological distress (13). In general, rosacea and
psychological distress are intertwined, thus forming a vicious
cycle (14, 15).

Rosacea not only has severe physical and mental health
effects, but also imposes a heavy burden on the patients.
For the assessment of skin diseases, clinicians commonly use
measures/tools, such as the Dermatology Life Quality Index
(DLQI) (16, 17), Willingness To Pay (WTP) (18), and Time
Trade-Off (TTO) (19), to assess the disease burden. To date,
research on rosacea has elucidated the effect of rosacea on the
quality of life (20) and its economic (21), and psychological
burden (22) on affected patients; however, investigations on
anxiety and depression and their association with the disease
burden of rosacea are limited. Therefore, to improve the
management of rosacea, it is important to comprehensively
investigate the psychological status of rosacea patients, especially
in China.

In this study, we aimed to investigate the prevalence of
anxiety and depression among rosacea patients and to identify
the possible demographic/clinical characteristics associated with
anxiety and depression in rosacea patients. Identification of the
predictors for anxiety/depression in rosacea patients may be
valuable to clinicians in daily practice.

PATIENTS AND METHODS

Study Design and Patients
This was a cross-sectional, single center study of 774 rosacea
patients conducted at the dermatology outpatient department of
Xiangya Hospital of Central South University from May 2018
to August 2019. The inclusion criteria included: (1) patient who
visited the hospital for the first time and was independently
diagnosed with rosacea by two board-certified dermatologists
according to the diagnostic criteria proposed by the National
Rosacea Society Expert Committee (3); (2) provision of written
informed consent. The exclusion criteria were as follows: (1)
patient diagnosed with other concurrent facial skin diseases,
such as acne, eczema, systemic lupus erythematosus, seborrheic

dermatitis; (2) patient diagnosed with mental illness prior to the
occurrence of rosacea; (3) patients who undergo any kinds of
trauma that may cause mental illness; (4) patient who had been
receiving treatments for rosacea; (5) patient aged<18 years. The
study was approved by the ethics committee of the hospital.

Data Collection
The survey consisted of two parts: a self-administered
questionnaire and a face-to-face interview. The self-administered
questionnaire included questions on patients’ demographic
information, patients’ self-reported signs and symptoms,
symptoms of anxiety/depression, and disease burden-related
measures (WTP, TTO, and DLQI), whereas the face-to-
face interview included questions on clinical information.
The severity of rosacea symptoms was assessed by patients
themselves and clinicians using a Visual Analog Scale (VAS)
(23)–a horizontal 10 cm VAS with the starting point labeled
“none” and the endpoint labeled “very severe” (range of
values, 0–10).

We evaluated anxiety and depression separately using a
seven-item Generalized Anxiety Disorder scale (GAD-7) and a
nine-item Patient Health Questionnaire (PHQ-9) (24, 25). The
reliability and validity of the Chinese versions of these scales have
been confirmed previously (26). Based on the Diagnostic and
Statistical Manual of Mental Disorders-IV (DSM-IV) criteria,
the GAD-7 scale focuses on the presence of 7 core anxiety
symptoms in the last 2 weeks, and can be categorized into
four severity groups: none (0–4), mild (5–9), moderate (10–14),
and severe (15–21). Similarly, the total score of PHQ-9 ranges
from 0 to 27, and can be categorized into 4 categories: none
(0∼4), mild (5∼9), moderate (10∼14), severe (15∼19), and very
severe (≥19). In the present study, patients who scored 5–9 and
≥10 on the GAD-7 were deemed to have mild and moderate-
to-severe anxiety, respectively. Patients who scored 5–9 on
the PHQ-9 were classified as having mild depression, whereas
those who scored≥10 were considered to have moderate-to-
severe depression.

Assessment of Disease Burden
1. Quality of life: We utilized the DLQI to assess the effect of

rosacea on the quality of life of the patients. The DLQI scores
range from 0 to 30, with grade 1 (0∼1) indicating no e?ect
on the patient’s quality of life, grade 2 (2∼5) indicating a
mild effect, grade 3 (6∼10) indicating a moderate effect, grade
4 (11∼20) indicating a severe effect, and grade 5 (21∼30)
indicating very severe impact on the patient’s life.

2. Economic burden: We used WTP, which has been widely
used in previous studies, to measure the economic burden of
rosacea on the patients (18, 21, 27). Patients were asked what
percentage and absolute sum of their monthly income they are
willing to pay for the disease to be cured.

3. Psychological burden: To further assess the psychological
burden of rosacea on the patients, we used TTO as previously
described (27). We asked the patients the amount of time they
were willing to “trade off” in exchange for a health status
without rosacea.
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As described previously (27), a definition of “high burden (HB)”
includes of the three domains mentioned above, together with
the number of adaptive behaviors. Each domain is recognized
as positive if its individual value exceeds the median score of all
the patients.

Statistical Analysis
Categorical variables were described as absolute and relative
frequencies, whereas continuous variables were expressed as
means, standard deviations, and medians. The chi-square test
was used to compare the prevalence of anxiety and depression
among patients with different sociodemographic and clinical
characteristics. The chi-square test and Spearman’s correlation
analysis were used to assess the relationship between anxiety
and depression and disease burden. Variables that were identified
as significant using univariate analysis were further investigated
using multivariate analysis. Multivariate analysis was performed
by using multiple logistic regression (forward elimination:
Wald) to identify variables that were independently associated
with anxiety and depression among rosacea patients. Relative
risk estimates were calculated as odds ratios (ORs) with 95%
confidence intervals (CIs). A two-tailed 5% significance level was
used in this study. All analyses were performed using SPSS for
Windows (version 20.0; SPSS, Chicago, IL, USA).

RESULTS

Prevalence of Anxiety and Depression
Among Rosacea Patients
A total of 774 patients were enrolled in this study; 417 (53.9%,
95% CI: 50.4–57.4%) suffered from anxiety, whereas 450 (58.1%,
95% CI: 54.7–61.6%) had depression. Among the patients who
had anxiety, 20.0% (95% CI: 17.2–22.9%) reported moderate to
severe symptoms. For the patients who had depression, 25.8%
(95% CI: 22.8–28.9%) reported moderate to severe symptoms.

Characteristics of Anxiety and Depression
Among Rosacea Patients
Demographic and Clinical Data
The demographic and clinical information of the participants
are summarized in Table 1. Out of the 774 patients enrolled in
this study, 75 were males and 699 were females. The mean age
of the participants was 33.01 ± 11.13 years and their age range
was 18–70 years. Regarding disease duration, 77.6% (n = 601) of
the patients have had rosacea for less than a year. Furthermore,
29.1% of the patients (n = 225) had more than six adaptive
behaviors (consciously avoiding heat, sun exposure, and exercise
and so on).

Factors associated with anxiety were younger age, female
gender, and higher requirement for appearances in the
workplace. Factors linked to depression were younger age and
an unmarried status. Moreover, we found that patients who
had more rosacea signs displayed a significant association with
anxiety, but no association with depression. It is widely accepted
that patients have identified many factors that can easily induce
or exacerbate rosacea, thus making them consciously avoid
these triggers in daily life, named “adaptive behaviors.” Patients

who had anxiety or depression tended to have more adaptive
behaviors to avoid recurrence and exacerbation of rosacea.

Additionally, we found that the patients’ self-reported signs
and symptoms, rather than the clinically evaluated ones, were
significantly associated with both anxiety and depression in
a logistic regression model before and after adjusting for
demographics. As shown inTable 2, the number of times flushing
occurred in the past 24 h, severity of flushing, flushing-induced
sleep disorders, and distress in daily life, burning, stinging,
itching, and erythema have significantly positive associations
with anxiety and depression. Furthermore, we found that the
severity of anxiety or depression increased with increasing VAS
scores of self-reported symptoms (Table 3).

Disease Burden
We initially used the DLQI to assess the burden of rosacea.
Judging by the DLQI scores, rosacea had a moderate-to-severe
impact on the quality of life of 73.9% (n = 572) of the patients
(DLQI score≥6). The mean ± SD total DLQI score of patients
who had anxiety and depression was 14.034 ± 7.511 and 13.336
± 7.497, respectively, and 8.048 ± 6.348 and 8.407 ± 6.791
for the patients who did not have anxiety and those who did
not have depression, respectively. We used WTP and TTO
to further evaluate the economic and psychological burden of
rosacea on the patients, respectively. Overall, we revealed that the
relationship of anxiety/depression with disease burden correlated
in a significant way (Table 4).

The Prevalence of Anxiety and Depression Among

“High-Burden” Patients
Based on the insights from previous studies, some patients who
have rosacea can be defined as a “high-burden (HB)” population
who are characterized by an adverse quality of life, adaptive
behaviors, and other economic and psychosocial factors (27).
Accordingly, applying this definition to our data, we found that
HB patients accounted for 17.8% (n = 138) of the patients
enrolled in this study.

As mentioned previously, we have determined that patients
with anxiety or depression had a significantly positive result in
three domains that are indicative of HB (DLQI, WTP, and TTO).
Further, we also found that there is a positive correlation between
the final domain of adaptive behaviors and anxiety (r = 0.163,
P = 0.000) or depression (r = 0.169, P = 0.000).

Risk Factors for Anxiety and Depression
Multivariate analysis further identified several predictors
for anxiety and depression (Table 5). The risk of anxiety
was significantly increased in younger patients, those who
experienced more severe stinging, those who had higher DLQI
scores, and those who had more adaptive behaviors. Except
stinging, the factors mentioned above and more severe flushing-
induced life distress predict a higher risk for more severe anxiety.
Regarding depression, four factors were significantly associated
with an increased risk of depression; they include: younger age;
more severe flushing-induced sleep disorders, higher DLQI
score, and having more adaptive behaviors. In addition to
these factors mentioned, patients who experienced more severe
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TABLE 1 | Demographic and clinical factors associated with anxiety or depression.

Anxiety p Depression p All (n = 774)

Yes (n = 417) No (n = 357) Yes (n = 450) No (n = 324)

Age (years), n (%)

Below 20 55 (13.2) 35 (9.8) 0.019 59 (13.1) 31 (9.6) 0.016 90 (11.6)

21–30 172 (41.2) 130 (36.4) 188 (41.8) 114 (35.2) 302 (39.0)

31–40 98 (23.5) 75 (21.0) 101 (22.4) 72 (22.2) 173 (22.4)

41–50 70 (16.8) 87 (24.4) 79 (17.6) 78 (24.1) 157 (20.3)

51 and above 22 (5.3) 30 (8.4) 23 (5.1) 29 (9.0) 52 (6.7)

Gender, n (%)

Male 32 (7.7) 43 (12.0) 0.04 38 (8.4) 37 (11.4) 0.167 75 (9.7)

Female 385 (92.3) 314 (88.0) 412 (91.6) 287 (88.6) 699 (90.3)

Years of education, n (%)

≤12 years 133 (31.9) 136 (38.1) 0.071 148 (32.9) 121 (37.3) 0.199 269 (34.8)

>12years 284 (68.1) 221 (61.9) 302 (67.1) 203 (62.7) 505 (65.2)

Marital status, n (%)

Unmarried 181 (43.4) 135 (37.8) 0.115 199 (44.2) 117 (36.1) 0.024 316 (40.8)

Married 236 (56.6) 222 (62.2) 251 (55.8) 207 (63.9) 458 (59.2)

Annual household income (UCNY), n (%)

Below 49,999 106 (25.4) 95 (26.6) 0.931 114 (25.3) 87 (26.9) 0.734 201 (26.0)

50,000–99,999 204 (48.9) 172 (48.2) 224 (49.8) 152 (46.9) 376 (48.6)

100,000 and above 107 (25.7) 90 (25.2) 112 (24.9) 85 (26.2) 197 (25.5)

Appearance requirement for occupation, n (%)

None 236 (56.6) 228 (63.9) 0.037 259 (57.6) 205 (63.3) 0.073 464 (59.9)

Low requirement 145 (34.8) 112 (31.4) 153 (34) 104 (32.1) 257 (33.2)

High requirement 36 (8.6) 17 (4.8) 38 (8.4) 15 (4.6) 53 (6.8)

Duration (month), n (%)

Below 12 319 (76.5) 282 (79.0) 0.407 344 (76.4) 257 (79.3) 0.343 601 (77.6)

13 and above 98 (23.5) 75 (21.0) 106 (23.6) 67 (20.7) 173 (22.4)

Affected areas (amount), n (%)

1 36 (8.6) 28 (7.8) 0.333 38 (8.4) 26 (8.0) 0.495 64 (8.3)

2 65 (15.6) 39 (10.9) 67 (14.9) 37 (11.4) 104 (13.4)

3 95 (22.8) 89 (22.4) 103 (22.9) 72 (22.2) 175 (22.6)

4 95 (22.8) 94 (26.3) 111 (24.7) 78 (24.1) 189 (24.4)

≥5 126 (30.2) 116 (32.5) 131 (29.1) 111 (34.3) 242 (31.3)

Rosacea signs (amount), n (%)

≤3 23 (5.5) 47 (13.2) 0.003 31 (6.9) 39 (12.0) 0.081 70 (9.0)

4 163 (39.1) 124 (34.7) 176 (39.1) 111 (34.3) 287 (37.1)

5 189 (45.3) 153 (42.9) 199 (44.2) 143 (44.1) 342 (44.2)

6 42 (10.1) 33 (9.2) 44 (9.8) 31 (9.6) 75 (9.7)

Ocular involvement, n (%)

Absent 407 (97.6) 351 (98.3) 0.484 439 (97.6) 319 (98.5) 0.385 758 (97.9)

Present 10 (2.4) 6 (1.7) 11 (2.4) 5 (1.5) 16 (2.1)

Adaptive behaviors (amount), n (%)

<6 265 (63.5) 284 (79.6) 0.000 293 (65.1) 256 (79.0) 0.000 549 (70.9)

≥6 152 (36.5) 73 (20.4) 157 (34.9) 68 (21.0%) 225 (29.1)

stinging also indicated a higher possibility to suffer from more
severe depression.

DISCUSSION

In this study, we investigated the prevalence of anxiety and
depression in Chinese rosacea patients. In addition, we identified

several possible predictive factors for anxiety and depression
among rosacea. These results can help clinicians to identify
the psychological distress of patients early, thereby facilitating
prompt intervention and comprehensive rehabilitation.

Our results showed that 53.9 and 58.1% of the patients
had anxiety and depression, respectively, a finding which is
comparable to that of a survey conducted by theNational Rosacea
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TABLE 2 | Self-reported and clinician-evaluated signs and symptoms associated with anxiety or depression (demographic data adjusted).

Anxiety Depression

Crude OR

(95%CI)

Adjusted OR

(95%CI)

Crude OR

(95%CI)

Adjusted OR

(95%CI)

Self-reported signs and symptoms

Flush duration 0.995

(0.809–1.223)

1.011

(0.820–1.247)

0.882

(0.716–1.086)

0.891

(0.721–1.100)

Flush times in the past 24 h 1.110*

(1.003–1.229)

1.122*

(1.011–1.245)

1.213*

(1.091–1.349)

1.223**

(1.098–1.362)

Flush frequency 0.959

(0.830–1.109)

0.959

(0.826–1.113)

0.980

(0.846–1.134)

0.976

(0.840–1.134)

Severity of flushing 1.634**

(1.377–1.940)

1.639**

(1.375–1.954)

1.694**

(1.423–2.017)

1.722**

(1.439–2.060)

Flushing–induced sleep disorders 1.736**

(1.460–2.064)

1.817**

(1.516–2.178)

1.946**

(1.616–2.344)

2.057**

(1.693–2.499)

Flushing–induced life distress 1.908**

(1.608–2.265)

1.892**

(1.589–2.252)

1.892**

(1.595–2.246)

1.909**

(1.601–2.275)

Severity of burning 1.539**

(1.327–1.786)

1.550**

(1.329–1.807)

1.545**

(1.330–1.796)

1.576**

(1.349–1.841)

Severity of stinging 1.565**

(1.347–1.817)

1.585**

(1.359–1.849)

1.603**

(1.375–1.868)

1.639**

(1.399–1.919)

Severity of itching 1.429**

(1.235–1.653)

1.450**

(1.248–1.685)

1.494**

(1.287–1.735)

1.539**

(1.318–1.796)

Severity of erythema 1.211*

(1.031–1.423)

1.241*

(1.051–1.465)

1.212*

(1.031–1.425)

1.249**

(1.057–1.477)

Clinicians-evaluated signs and symptoms

Severity of erythema 0.956

(0.807–1.132)

0.977

(0.820–1.165)

0.860

(0.724–1.021)

0.878

(0.736–1.049)

Severity of papulopustule 0.900

(0.794–1.019)

0.884

(0.778–1.004)

0.889

(0.784–1.008)

0.866*

(0.761–0.985)

Severity of phymatous 0.914

(0.758–1.103)

0.927

(0.765–1.123)

0.963

(0.796–1.164)

0.982

(0.808–1.192)

Severity of telangiectasis 1.201

(0.974–1.479)

1.297*

(1.044–1.611)

1.134

(0.918–1.400)

1.213

(0.975–1.509)

Severity of plaque 1.250

(0.906–1.724)

1.286

(0.925–1.786)

1.162

(0.841–1.605)

1.197

(0.860–1.666)

Severity of swell 1.377*

(1.063–1.785)

1.507**

(1.148–1.978)

1.187

(0.921–1.532)

1.300

(0.996–1.696)

*p < 0.05; **p < 0.01; CI, confidence interval; OR, odds ratio.

Society (28). However, the prevalence of anxiety in the present
study was much higher than that of a study conducted in Turkey
(29). Further, the prevalence of anxiety and depression in the
present study was higher than that reported in another Chinese
study (30). These discrepancies in the prevalence of anxiety
and depression between our data and others’ may be attributed
to differences in location, types of screening instruments, or
the sampling methods used. On the other hand, given that a
negative association exists between age and anxiety/depression
in our study, the relatively younger age of the patients in the
present study may explain the higher prevalence of anxiety and

depression recorded in the study.
The causes of the high prevalence of anxiety and depression

among rosacea patients are still unclear. However, several
plausible reasons may be responsible for the association between
anxiety/depression and rosacea. Firstly, rosacea patients tend

to experience embarrassment, anxiety, low self-esteem, and
decreased quality of life (9, 10, 21) because of their facial face.
Secondly, subjective symptoms are always bothersome and may
be a source of psychological distress (22). Thirdly, rosacea is
extremely susceptible to external stimuli and its severity can
fluctuate in accordance with emotional stress; this can lead to
recurrence of signs and symptoms, thus further aggravating the
patient’s psychological sequelae. Finally, psychological distress
being involved in the pathogenesis of rosacea (20) may cause
an aggravation of inflammation and neurovascular response
by increasing the release of cytokines, chemokines, and

neurotransmitters from cutaneous cells (31–33).
Our results highlighted many factors that have significant

associations with anxiety and depression. From the perspective
of demographics, we found that younger patients were more
prone to anxiety and depression than older patients. Consistent
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with the findings of some previous studies (29, 34), we also
found that female rosacea patients were more susceptible to
anxiety than male patients. However, some other previous
studies had contrasting results (9, 22, 35). In the present
study, the gender-related differences may be explained by the
fact that females are generally more sensitive to changes in
their physical appearance than males. Accordingly, we found
that patients whose occupations have higher requirements
for physical appearance were prone to anxiety. This finding
further emphasizes the crucial influence of physical appearance
on quality of life, from impairment of social adaptations to
psychological sequelae.

Our findings support previous studies that have identified
a link between the severity of subjective symptoms and
the presence or severity of anxiety/depression in rosacea
patients (12). Additionally, we found that the severity of
self-reported and clinically evaluated erythema were not
parallel. Further, we found that anxiety and depression
were more prevalent among patients who had more severe
self-reported symptoms but had no significant association
with the severity of the symptoms observed by a clinician.
However, in daily practice, clinicians often focus exclusively
on the visible signs and overlook the invisible symptoms; this
makes the patient feel that his/her subjective symptoms are
easily neglected.

In addition, we also investigated the possible association
between anxiety/depression and the disease burden of rosacea.
Consistent with results of prior studies, we found that DLQI
score has a significantly positive association with anxiety and
depression (22, 30). We also identified a correlation between the
self-perceptions of flushing-related sleep disorders/life distress
and the presence or severity of anxiety/depression in rosacea
patients. These findings highlight that the mental and functional
impairments associated with the disease largely contribute to
anxiety or depression. In addition to DLQI, we utilized WTP to
assess the economic burden of rosacea (18, 21, 26, 36), and TTO
to evaluate the psychosocial burden of rosacea (27). We observed
that patients who had anxiety and depression preferred to invest
more money and trade more of their lifetime for a complete
cure of rosacea. In addition to these classic indicators of disease
burden, “adaptive behavior” was another challenging issue for
the patients. It is widely accepted that patients have identified
many factors that can easily induce or exacerbate rosacea, thus
making them consciously avoid these triggers in daily life (7, 29);
these avoidance habits are termed “adaptive behaviors.” Based
on the results, we found that patients who had more adaptive
behaviors were more likely to be anxious or depressed, indicating
that the more lifestyle habits they had to change, the larger
the impact of the disease on their lives, and the higher the
psychological burden.

A new concept of HB in rosacea patients was recently
proposed. This concept indicates that for HB rosacea patients,
at least three of four domains are positive (DLQI, WTP, TTO,
and lifestyle) (27, 29). Based on this definition, we identified
17.8% HB rosacea patients in the present study, a finding which
is similar to that of a previous study (27). Further, we found
that anxiety and depression were more prevalent and severe
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TABLE 4 | Disease burden associated with anxiety or depression.

Anxiety p Depression p All

(n = 774)

Yes (n = 417) No (n = 357) Yes (n = 450) No (n = 324)

DLQI, n (%)

None 7 (1.7) 53 (14.8) 0.000 13 (2.9) 47 (14.5) 0.000 60 (7.8)

Mild 46 (11.0) 96 (26.9) 60 (13.3) 82 (25.3) 142 (18.3)

Moderate 105 (25.2) 102 (28.6) 109 (24.2) 98 (30.2) 207 (26.7)

Severe 168 (40.5) 88 (24.6) 182 (40.4) 75 (23.1) 257 (33.2)

Very severe 90 (21.6) 18 (5.0) 86 (19.1) 22 (6.8) 108 (14.0)

Willing to Pay (monthly percent), n (%), 5 missing

0% 44 (10.7) 69 (16.9) 0.000 48 (10.8) 56 (17.3) 0.002 104 (13.5)

0–10% 139 (33.7) 120 (33.7) 143 (32.0) 116 (35.9) 259 (33.7)

10–20% 117 (28.3) 110 (30.9) 133 (29.9) 94 (29.1) 227 (29.5)

20–40% 67 (16.2) 43 (12.1) 72 (16.1) 38 (11.8) 110 (14.3)

>40% 46 (11.1) 23 (6.5) 50 (11.2) 19 (5.9) 69 (9.0)

Time Tradeoff (month), n (%)

0 214 (51.3) 213 (59.7) 0.001 234 (52.0) 193 (59.6) 0.013 427 (55.2)

0–1 24 (5.8) 35 (9.8) 26 (5.8) 33 (10.2) 59 (7.6)

1–6 31 (7.4) 27 (7.6) 34 (7.6) 24 (7.4) 58 (7.5)

6–12 54 (12.9) 35 (9.8) 60 (13.3) 29 (9.0) 89 (11.5)

12–48 50 (12.0) 31 (8.7) 54 (12.0) 27 (8.3) 81 (10.5)

>48 44 (9.6) 16 (4.5) 42 (9.3) 18 (5.6) 60 (7.8)

DLQI, Dermatology Life Quality Index.

TABLE 5 | Predictors of anxiety or depression identified by multivariate logistic analysis.

Anxiety (OR,95%CI) Depression (OR,95%CI)

Present Moderate-to-severe Present Moderate-to-severe

Age 0.978 (0.961–0.995)* 0.966 (0.942–0.991)** 0.969 (0.952–0.986)** 0.948 (0.925–0.972)**

Stinging 1.354 (1.088–1.685)** ns ns 1.616 (1.186–2.200)*

Flushing-induced sleep disorders ns ns 1.602 (1.300–1.973)** 1.428 (1.079–1.891)**

Flushing-induced life distress ns 1.559 (1.125–2.162)** ns ns

DLQI 2.101 (1.715–2.574)** 3.012 (2.131–4.258)** 1.662 (1.384–1.996)** 1.940 (1.482–2.541)**

Amount of adaptive behaviors 1.254 (1.094–1.438)** 1.412 (1.158–1.722)** 1.191 (1.042–1.360)** 1.366 (1.139–1.638)**

*p < 0.05; **p < 0.01; CI, confidence interval; OR, odds ratio; ns, no significance.

in HB rosacea patients. Taken together, these results indicate a
close relationship between anxiety and depression and the high
disease burden of rosacea. The recognition of HB patients may
encourage clinicians to screen for anxiety and depression in
rosacea patients.

Considering the high incidence of anxiety and depression
among rosacea patients, especially in HB patients, it is necessary
to identify patients who have anxiety or depression to avoid
serious consequences such as suicide. Our results highlighted
that younger age, more severe self-reported symptoms,
higher DLQI score, and having more adaptive behaviors are
predictive factors for the presence and severity of anxiety
and depression.

Since utilizing GAD-7 and PHQ-9 scales that have numerous
questions is not practical in a clinical setting due to the restricted

duration of clinical visits, asking questions using the VAS would
be of simple and value. Therefore, to screen for anxiety and
depression, we recommend the use of the following questions in
clinical practice:

1. Score the effect of rosacea on your sleep using the VAS.
2. Score the effect of rosacea on your daily life using the VAS.
3. Describe the severity of your symptoms (including flushing,

stinging, burning, and itching) using the VAS
4. How many lifestyle changes have you made due to rosacea?

These questions will help physicians to recognize patients
who have psychological burdens and o?er them psychological
counseling earlier.

This study has some limitations. Firstly, as this was a
single-center survey, the sample population is not representative
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of the whole population of China. Secondly, the choice of
scale for the assessment of anxiety and depression may have
the potential to skew the detection of the presence and
severity of anxiety and depression in rosacea patients. Lastly,
we overlooked the prevalence of anxiety and depression in
rosacea patients after proper treatments, and thus not being
able to provide comprehensive data to fully demonstrate
that rosacea can cause anxiety and depression. However,
these limitations are unlikely to confound the comparison
of the groups evaluated in this study. We will continue to
explore these issues more thoroughly and comprehensively in
further studies.

In conclusion, the proportion of rosacea patients who have
anxiety or depression is large. However, the psychological
distress experienced by these patients is usually neglected by
clinicians. Our study revealed that younger age, more severe self-
reported symptoms, and higher disease burden may indicate the
possibility of anxiety or depression, especially when clinical signs
and self-reported symptoms are inconsistent or if patients have
apparently impaired quality of life. Psychological intervention
should be taken into consideration when prescribing a
treatment regimen.
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