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ABSTRACT

Introduction: Persistent facial erythema associ-
ated with rosacea may negatively impact quality
of life (QoL), self-esteem, and self-confidence.
We evaluated burden and health-related QoL
(HRQoL) impacts of centrofacial erythema of
rosacea.
Methods: A cross-sectional, Web-based survey
conducted in collaboration with the National
RosaceaSociety enrolledadultswho self-reported
having received a physician diagnosis of rosacea
and self-evaluated their current erythema asmild
to severe on the validated Subject Self-Assess-
ment for Rosacea Facial Redness. Sociodemo-
graphic and clinical characteristics, rosacea
symptoms, and their impacts on QoL [validated
Impact Assessment for Rosacea Facial Redness

(IA-RFR)] and HRQoL [validated Dermatology
Life Quality Index (DLQI)] were recorded.
Results: A total of 708 eligible respondents
completed the survey (white/Caucasian, 93.5%;
female, 83.1%; mean age, 52.4 years). Respon-
dents had mild (59.2%), moderate (33.2%), or
severe (7.6%) erythema. The most bothersome
symptoms were persistent facial erythema
(69.2%) and blushing/flushing (60.9%). Mean
IA-RFR scores showed negative impacts across
all severities of erythema. The mean (standard
deviation) total DLQI score was 5.2 (6.0) overall
[mild erythema, 3.8 (4.9); moderate, 5.7 (5.4);
severe, 13.4 (8.9); P\ 0.0001].
Conclusion: Centrofacial erythema of rosacea
represents a substantial HRQoL burden, espe-
cially for those with more severe erythema.
Funding: Allergan plc, Dublin, Ireland.
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INTRODUCTION

Rosacea is a chronic skin condition that has an
estimated prevalence of approximately 5.5%
among adults globally [1], although the preva-
lence may be higher because of underdiagnosis
[2]. Centrofacial erythema is a hallmark of
rosacea; patients frequently present with a
combination of individual features such as
persistent erythema, flushing, papules or
pustules, and telangiectasia [3–5]. Rosacea
has been shown to have negative effects on
psychosocial health factors such as self-esteem,
confidence, and the ability to socialize [6–8].
However, limited literature exists on the impact
of facial erythema due to rosacea on the self-
perception, grooming, social, and emotional
impacts as well as health-related quality of life
(HRQoL).

A previous cross-sectional survey of 600
participants compared HRQoL of participants
with erythematotelangiectatic vs papulopustu-
lar rosacea. It demonstrated that rosacea had an
overall negative impact on HRQoL in both
cohorts using the Rosacea-specific Quality-of-
Life questionnaire and overall QoL assessed by
the Impact Assessment for Rosacea Facial Red-
ness (IA-RFR) [9, 10]. The current survey was
conducted in collaboration with the National
Rosacea Society (NRS) and sought to further
explore the symptom profile and burden of
centrofacial erythema in adults with differing
severities of erythema due to rosacea using the
IA-RFR and the Dermatology Life Quality Index
(DLQI). The DLQI also was included to allow
comparison of erythema of rosacea to other skin
conditions.

METHODS

This cross-sectional, direct-to-patient, Web-
based survey was administered from March 13
to May 26, 2017 to patients who visited the NRS
website or received the NRS Rosacea Review
newsletter and agreed to participate. Respon-
dents were required to provide informed con-
sent through a Web link opt-in process prior to
completing a series of demographic and
screening questions that assessed eligibility.

Survey enrollment was open until the targeted
number of completed surveys (600) was met.
Participants received a US$15 gift card for
completing the survey. United BioSource Cor-
poration (Kansas City, Missouri) monitored the
conduct of the survey, which was administered
by Ipsos Observer (New York, New York). The
Chesapeake Institutional Review Board (IRB)
determined that this study met the regulatory
criteria for exemption from IRB oversight using
the Department of Health and Human Services
regulations Title 45 CFR Part 46.101(b) (2). The
study was conducted in accordance with the
requirements for studies involving human
respondents and regulatory guidelines.

Participant Eligibility

Eligible participants were at least 18 years of
age, self-reported that they had received a
physician’s diagnosis of rosacea, were able to
read and understand United States (US) English,
and had current mild, moderate, or severe cen-
trofacial erythema of rosacea based on the val-
idated Subject Self-Assessment for Rosacea
Facial Redness with photo guide. Participants
were excluded if they had a clinical diagnosis of
telangiectasia and/or visible blood vessels cov-
ering more than 25% of the facial area where
rosacea occurs, a clinical diagnosis of sun dam-
age and/or sun-damaged skin (irregular coloring
or pigmentation of the skin with a mottled
wrinkled appearance and liver spots or age
spots) covering more than 25% of the face, or a
clinical diagnosis of facial acne and/or facial
acne covering more than 25% of the face. There
was a temporary cap on the number of mild
severity patients eligible to participate in the
survey for 18 days during survey fielding to
ensure adequate recruitment of respondents
with moderate and severe erythema. Respon-
dents who indicated that they had mild facial
erythema during this timeframe were excluded.

Data Collection

Information on sociodemographic characteris-
tics was collected from respondents, including
age, gender, ethnicity, race, marital status,
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living area (suburban/rural/urban), education
level, height and weight (to calculate body mass
index), primary medical insurance, and pre-
scription drug coverage. Clinical characteristics
of rosacea included age of onset, date of diag-
nosis, presence of papulopustular rosacea, type
of provider who diagnosed rosacea, age when
rosacea became bothersome, troublesome fac-
tors about rosacea, symptoms, location, behav-
ioral factors and triggers of rosacea, presence of
other co-occurring skin conditions, and Fitz-
patrick skin phototype [11]. Respondents were
asked about the severity of current symptoms
associated with facial erythema of rosacea on
the validated Symptom Assessment for Rosacea
Facial Redness scale [12], which comprises four
items (degree of redness, amount of face that is
red, sensation of warmth, and sensation of
burning) rated on a 5-point scale (0, absence of
symptoms, to 4, most severe symptoms).

The survey included one instrument that
assesses QoL, the IA-RFR, and one instrument
that assesses HRQoL, the DLQI. The IA-RFR
scale is a validated [13] instrument that consists
of four domains (self-perception, emotional,
grooming, and social) derived from eight indi-
vidual items (i.e., questions) that ask partici-
pants to rate the impacts of their facial redness
over the past 7 days on a 5-point scale (0, no
negative impact, to 4, high negative impact).
Scores for all IA-RFR items were transformed to a
scale from 0 (no negative impact) to 100
(highest negative impact). The overall impact
score for the IA-RFR was calculated as the mean
of all individual item scores. The DLQI is a
validated 10-item questionnaire that assesses
the impact of dermatological conditions on
HRQoL over the last week [14] across six
domains (symptoms and feelings, daily activi-
ties, leisure, personal relationships, work and
school, and treatment). The total DLQI score,
which uses a scale of 0–30, is calculated by
summing the scores of all individual items.
Total DLQI score ranges reflect the following
levels of impact on skin-related HRQoL: score of
0–1, no effect; 2–5, small effect; 6–10, moderate
effect; 11–20, very large effect; and 21–30,
extremely large effect on skin-related HRQoL
[15, 16].

Statistical Analysis

Analyses were performed on the population of
evaluable respondents, which included eligible
respondents who completed the entire survey.
Sociodemographic and clinical characteristics
and IA-RFR and DLQI scores were summarized
descriptively for the evaluable analysis popula-
tion as well as by severity of erythema (mild,
moderate, or severe redness on face at screen-
ing). P values were calculated from analysis of
variance for continuous outcomes, the Pearson
chi-squared test for categorical outcomes with
expected cell counts greater than 5, and the
Fisher exact test for categorical outcomes with
expected counts of 5 or less. Limited inferential
analyses were conducted for key outcomes, with
statistical significance for all comparisons set at
P\ 0.05.

RESULTS

Participants

A total of 6967 invitees responded to the survey
invitations, of whom 921 respondents were
eligible to participate in the survey and 708
completed the survey. Of those respondents
who did not qualify to participate, 62.4% (3773/
6046) dropped out of the survey prior to com-
pleting the screening questions and 30.9%
(1871/6046) met an exclusion criterion.

Survey respondents were primarily white/
Caucasian, female, and had a mean [standard
deviation (SD)] age of 52.4 (14.7) years. Most of
the respondents reported an education level
exceeding that of a high school diploma. The
majority had private medical insurance. Ninety
percent of participants reported having a Fitz-
patrick skin phototype of I (very fair skin) to III
(medium skin) (Table 1).

Symptoms

The mean reported age of first awareness of
rosacea symptoms was 36.6 years (range 3–74
years) and the mean (SD) time since diagnosis of
rosacea was 11.9 (8.5) years. The majority of

Dermatol Ther (Heidelb) (2019) 9:725–734 727



respondents reported that the severity of their
facial erythema was mild [59.2% (419/708)] or
moderate [33.2% (235/708)]; 7.6% (54/708)
reported that erythema was severe. Approxi-
mately one-third of respondents reported hav-
ing four or more inflammatory bumps or
pimples.

The most commonly reported rosacea
symptoms were flushing that lasts longer than
10 min (84.0%) and persistent facial erythema
in the central part of the face (69.1%). The most
bothersome rosacea symptoms were persistent
facial redness (69.2%), blushing or flushing
(60.9%), and bumps or pimples (53.5%). Among
respondents with moderate or severe erythema,
nearly all reported that persistent facial redness
was their most bothersome symptom (Fig. 1).
Burning or stinging skin was the most bother-
some symptom for over half of respondents
with severe erythema and nearly half of those
with moderate severity erythema.

Respondents with severe facial erythema
reported greater severity of symptoms in
response to all questions on the Symptom
Assessment for Rosacea Facial Redness, includ-
ing degree of redness, amount of face that is red,
and sensations of warmth and burning
(P\0.0001 for effect of severity category;
Fig. 2). Facial warmness was rated ‘‘quite a bit’’
or ‘‘very’’ severe by 4.3% of respondents with
mild erythema, 15.7% of respondents with
moderate erythema, and 38.9% of respondents
with severe erythema. Facial burning was rated
‘‘quite a bit’’ or ‘‘a lot’’ by 3.6% of respondents
with mild erythema, 8.9% of respondents with

Table 1 Sociodemographic and clinical characteristics

Characteristic N = 708

Age (years)

Mean (SD) 52.4 (14.7)

Median (range) 53 (18–92)

Female 588 (83.1)

Race

White/Caucasian 662 (93.5)

Asian 9 (1.3)

Black or African American 7 (1.0)

American Indian or Alaska Native 4 (0.6)

Other or preferred not to answer 26 (3.7)

Ethnicity

Not Hispanic or Latino 664 (93.8)

Hispanic or Latino 28 (4.0)

Preferred not to answer 16 (2.3)

Education

High school graduate or less 57 (8.1)

Beyond a high school diploma 643 (90.8)

Preferred not to answer 8 (1.1)

Primary medical insurance

Privatea 439 (62.0)

Medicare 158 (22.3)

Other type of insuranceb 83 (11.7)

No insurance coverage 7 (1.0)

Preferred not to answer 21 (3.0)

Prescription drug coverage

Yes 645 (91.1)

No 45 (6.4)

Preferred not to answer 18 (2.5)

Fitzpatrick skin phototype

I 110 (15.5)

II 323 (45.6)

III 205 (29.0)

IV 60 (8.5)

V 9 (1.3)

VI 1 (0.1)

Table 1 continued

Characteristic N = 708

BMI (kg/m2) n = 590

Mean (SD) 27.6 (6.6)

Median (range) 26 (8–58)

Data are n (%) unless otherwise indicated

BMI body mass index, SD standard deviation
a Through employer or union or an individual plan
b Includes Veteran’s Administration, Tricare or other military

health insurance, and Medicaid or other low-income or disability-

based government insurance

728 Dermatol Ther (Heidelb) (2019) 9:725–734



moderate erythema, and 37.0% of respondents
with severe erythema.

Quality of Life

Mean IA-RFR scores showed the impacts of
erythema across all levels of severity (Fig. 3).
Total and individual domain IA-RFR scores (self-
perception, emotional, grooming, social)
showed a significant impact of severity of ery-
thema of rosacea, with an upward trend in score
with increasing level of erythema severity
(P\0.0001 for total and all individual
domains).

Total DLQI scores showed that rosacea had
negative impacts on HRQoL in respondents
with mild to severe erythema, with greatest
impacts observed in those with severe erythema
(Fig. 4). The mean (SD) total DLQI score was 5.2
(6.0) for all respondents and was significantly
different between respondents with severe [13.4
(8.9)], moderate [5.7 (5.4)], and mild erythema
[3.8 (4.9); P\0.0001]. Among those with severe
erythema, the majority had a total DLQI value
that indicated a very large effect (31.5%) or
extremely large effect (29.6%) of rosacea on
their HRQoL. Mean scores for all individual
DLQI domains were significantly different

across erythema severity categories
(P\0.0001), and scores increased with
increasing level of erythema severity (Fig. 4).

DISCUSSION

With the outreach and recruitment efforts of
the NRS, this study exceeded its recruitment
goal, obtaining completed surveys from more
than 700 respondents with self-reported physi-
cian-diagnosed rosacea and mild to severe facial
erythema. Results from two assessment instru-
ments, the IA-RFR and the DLQI, showed that
rosacea has substantial negative impacts on
several aspects of the quality of patients’ lives.

Responses to the IA-RFR scale demonstrated
QoL impacts of facial erythema associated with
rosacea in respondents with mild, moderate,
and severe erythema, with the highest impacts
observed in the self-perception, emotional, and
grooming domains. A similar pattern of IA-RFR
scores was reported in a previous Web-based
survey study of patients with erythematote-
langiectatic and papulopustular rosacea [9]. In
the current study, respondents with more severe
erythema reported greater impact across all IA-
RFR scale domains. Thus, this study provides
further evidence that facial erythema of rosacea

Fig. 1 Most bothersome symptoms of rosacea by severity of erythema. Respondents could report multiple bothersome
symptoms
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has a substantial impact on QoL, with even
greater impacts associated with greater severity.

The DLQI results showed that rosacea has
substantial impacts on daily HRQoL. The mean
total DLQI in all respondents was 5.2, indicat-
ing that facial erythema of rosacea has a small
to moderate impact on skin-related HRQoL in
the overall population of respondents with

mild, moderate, or severe erythema [15, 16].
This DLQI value is generally within the range of
values previously reported in populations that
included patients with all severities of rosacea
(4.1–7.6) [17–20] and is comparable to mean
DLQIs reported in patients with acne (5.1–6.1)
[21–24].

Fig. 2 Symptom Assessment for Rosacea Facial Redness responses by severity of erythema (mild, n = 419; moderate,
n = 235; severe, n = 54). *P\ 0.0001 for effect of erythema severity category, based on the Fisher exact test
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Mean DLQI values increased with increasing
severity of erythema and approximately two-
thirds of respondents with severe erythema had

total DLQI scores that indicated a ‘‘very large’’ or
‘‘extremely large’’ effect of rosacea on HRQoL.
The mean total DLQI in respondents with

Fig. 3 Mean scores from the Impact Assessment for Rosacea Facial Redness scale by severity of erythema. *P\ 0.0001 for
effect of erythema severity category, based on ANOVA type III sums of squares by severity

Fig. 4 Mean overall and individual domain scores from
the Dermatology Life Quality Index based on the severity
of erythema. HRQoL health-related quality of life.
*P\ 0.0001 for effect of erythema severity category based

on ANOVA type III sums of squares by severity. aOverall
score ranges from 0 to 30. bDomain score ranges from 0 to
6. cDomain score ranges from 0 to 3
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severe erythema (13.4) reflects a very large effect
on HRQoL [15, 16] and is higher than values
previously reported in patients with severe
rosacea (8.6–10.0) [19, 25]. The level of HRQoL
impact observed in patients with severe ery-
thema is comparable to that observed in
patients with eczema (mean DLQI, 7.1–11.3)
[22, 26–29], atopic dermatitis (8.5–10.7)
[30–33], and psoriasis (7.8–12.0) [22, 34–39].

This survey cohort tended to be better edu-
cated than the general population. More than
90% of survey participants had a level of edu-
cation that exceeded a high school diploma,
whereas fewer than 60% of US adults aged older
than 25 years had at least some college educa-
tion in 2015 [40]. However the observed edu-
cational profile is comparable to that reported
in a previous survey of a large cohort of adults
with rosacea, which found that more that 91%
of participants had education beyond a high
school diploma [10]. The reasons for these
sociodemographic differences are unclear, but
may be attributable to possible selection bias
that could have been introduced by the Web-
based recruitment methodology.

A possible limitation of this study is that the
study placed a temporary cap on the number of
mild severity patients eligible to participate in
the survey during survey fielding to ensure
adequate recruitment of respondents with
moderate and severe erythema. Therefore, the
prevalence of mild, moderate, and severe ery-
thema is not reflective of the prevalence in the
general population of patients with rosacea. In
addition, clinical information was collected
from respondent self-reports; neither physician
records nor diagnostic information was avail-
able to confirm information reported by
respondents (e.g., physician diagnosis and
severity of erythema). Finally, the recruitment
method for the survey may have favored
patients who found their erythema bothersome,
as evidenced by their visits to the NRS website.

CONCLUSIONS

Rosacea has wide-ranging negative effects on
HRQoL, including psychosocial well-being in
individuals who have mild, moderate, or severe

facial erythema of rosacea. These effects,
including impacts on self-perception and emo-
tional, social, and overall well-being, were sig-
nificantly greater in respondents with severe
erythema of rosacea. These findings may pro-
vide insight and guidance to encourage physi-
cians to consider QoL outcomes when treating
patients with rosacea.
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