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Patients with rosacea commonly experience stigmati-
zation, which induces stress and thereby exacerbates
their symptoms. Given the strong effects of rosacea
on health-related quality of life (HRQoL), addressing
the physical and psychosocial aspects of rosacea is es-
sential. To examine the effects of rosacea on HRQoL,
we conducted a systematic review and meta-analysis
involving real-world data. PubMed, EMBASE, and the
Cochrane Library were searched, and randomized con-
trolled trials (RCTs), cross-sectional studies, and case
series evaluating the HRQoL of patients with rosacea
were included. HRQoL assessment tools such as the
Dermatology Life Quality Index (DLQI) and Rosacea-
Specific Quality-of-Life Questionnaire (RosaQolL) were
used. Data on 13,453 patients were retrieved from 52
eligible studies: 4 RCTs, 15 case series, and 33 cross-
sectional studies. Compared with healthy controls,
patients with rosacea had significantly lower DLQI
scores (standardized mean difference [SMD]=-1.09,
95% confidence interval [CI]=-0.81 to —1.37). The
DLQI scores after treatment were higher than those
before treatment (SMD=-1.451, 95% CI=-1.091 to
—1.810). The pooled estimates for the overall DLQI
and RosaQol scores were 8.61 and 3.06, respectively.
In conclusion, patients with rosacea have lower HRQoL
compared with healthy individuals, and treatment for
rosacea improves their HRQolL.
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Rosacea is a common inflammatory skin disorder
characterized by flushing, facial erythema, phy-
matous changes, papules, pustules, telangiectasia, and
ocular involvement. According to the National Rosacea
Society Expert Committee, these signs can be classified
into 4 main clinical subtypes: erythematotelangiectatic,
papulopustular, rhinophymatous, and ocular (1). Patients
with rosacea may exhibit symptoms from multiple sub-
types and may progress from one subtype to another (2).
According to a meta-analysis published in 2018, which

SIGNIFICANCE

Patients with rosacea and low health-related quality of life
and emotional stress may experience rosacea relapse and
exacerbation, leading to a more severe psychosocial bur-
den. Therefore, holistic care including health-related qua-
lity of life assessment is essential. We examined rosacea’s
effect on health-related quality of life by comprehensively
reviewing real-world data on 13,453 patients across 52
studies. Using established assessment tools, we discovered
significantly lower health-related quality of life in patients
with rosacea compared with healthy controls. Treatment
improved health-related quality of life, indicating the im-
portance of early intervention. These results provide va-
luable insights that emphasize the importance of health-
related quality of life assessment in managing the complex
interplay between rosacea, perceived stigmatization, and
overall well-being.

included studies from multiple continents, the prevalence
of rosacea in the general population ranges from 0.09%
to 22.41%, with a pooled proportion of 5.46% (3, 4).

Many patients with skin disorders perceive stigmatiza-
tion, which substantially contributes to their stress and
psychological burden, particularly for those with rosacea
(5). Rosacea can lead to anxiety, depression, lack of
confidence, and low self-esteem, which may exacerbate
psychological stress and thereby worsen the physical
symptoms of rosacea (6).

Health-related quality of life (HRQoL) is an assess-
ment of mental and physical well-being and is widely
used to evaluate the effect of rosacea on patients (7).
Low HRQoL not only reflects poor confidence in
disease regression from the patient’s perspective but
also reduces the rate of regression as a result of high
stress. Therefore, understanding HRQoL may help phy-
sicians manage rosacea. In the field of dermatology, the
Dermatology Life Quality Index (DLQI) (8), Rosacea-
Specific Quality-of-Life Questionnaire (RosaQoL) (9),
Skindex-29 (10), and Skindex-16 (11) are commonly
used quality of life (QoL) questionnaires specific to
patients with rosacea.

Several clinical trials have examined the effects of
rosacea and its treatment on HRQoL (12, 13). In their
systematic review, van Zuuren et al. (14) summarized 11
randomized controlled trials (RCTs) comparing HRQoL
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changes when various rosacea interventions were applied
(14). They indicated that because HRQoL is a compre-
hensive assessment tool for understanding patients’
perceptions of rosacea, studies involving real-world
epidemiological data should be considered. In another
systematic review, van der Linden et al. (15) analysed 12
studies on HRQoL in patients with rosacea and reported
that rosacea had a significant negative effect on HRQoL
(15). However, the studies included were not sufficient to
provide conclusive evidence with minimal heterogeneity
or to enable a further meta-analysis.

To the best of our knowledge, no studies have yet
synthesized real-world data from around the world to
examine the effect of rosacea on HRQoL. In addition,
multiple observational studies and clinical trials have
been conducted since the publication of the aforemen-
tioned systematic reviews. Therefore, in this systematic
review and meta-analysis, we used real-world data to
examine the effect of rosacea on HRQoL and determine
the levels of HRQoL before and after rosacea treatment.
Our goal was to determine the effect of rosacea and its
treatment on HRQoL to better guide clinicians in mana-
ging rosacea from the QoL perspective.

MATERIALS AND METHODS

This meta-analysis was conducted following the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses gui-
delines (16). This systematic review was registered on the online
PROSPERO international prospective register of systematic re-
views (National Institute for Health Research, CRD42023447947).

Search strategy and study selection

Studies were identified by searching for keywords in PubMed,
Embase, and the Cochrane Library. The following terms and
Boolean operators were used in MeSH and free-text searches:
(“rosacea” AND “quality of life”). Table SI lists the search terms
used in this study. We employed the “related articles” feature in
PubMed to expand our search. No language restrictions were
applied. A comprehensive search was conducted in September
2023. We reviewed the reference sections of relevant articles and
consulted known experts in the field. Unpublished studies were
also searched for using the ClinicalTrials.gov registry.

Selection criteria

RCTs, cross-sectional studies, and case series evaluating HRQoL
scores in patients with rosacea were included. Studies meeting the
following criteria were included: (1) evaluating patients with rosa-
cea, (2) including at least 5 patients, and (3) evaluating HRQoL.
If a study included only a subset of patients meeting these criteria,
only eligible patients were considered in the analysis. Studies
meeting any of the following criteria were excluded: (1) being a
review article, guideline, or protocol; (2) not evaluating HRQoL;
(3) measuring HRQoL in conditions other than rosacea; (4) invol-
ving HRQoL assessment in both rosacea and other diseases but
not presenting or discussing the results for rosacea separately; or
(5) involving duplicate reporting of patient cohorts.
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Primary outcomes

The primary outcome for this study was the HRQoL scores of
patients with rosacea, specifically their DLQI and RosaQoL scores.

Methodological quality appraisal

Two reviewers, Ching-Wen Chiu and Yu-Chen Huang, indepen-
dently appraised the methodological quality of each included
study by using various tools to critically evaluate their risk of bias
(ROB). For cross-sectional studies in which HRQoL scores were
obtained for both patients with rosacea and healthy controls, the
Newcastle—Ottawa Scale (NOS) was used, which involves 6 vari-
ables, with scores ranging from 0 to 9 points (17). Studies scoring
0—4 points were considered as having a high ROB, studies scoring
5 or 6 points were considered as having a moderate ROB, and
studies scoring 7-9 points were considered as having a low ROB.
The included RCTs were evaluated using the revised Cochrane
Risk of Bias (RoB 2.0) tool, covering domains such as selection,
performance, detection, attrition, reporting, and overall bias. For
case series, we used the Risk of Bias in Non-randomized Studies
of Interventions (ROBINS-I) tool to evaluate their quality and
internal validity (18, 19). This tool consists of 7 methodological
domains and categorizes ROB as low, moderate, serious, or critical.
The overall ROB was determined by the most severe RoB 2.0
or ROBINS-I level observed in any domain. For cross-sectional
studies without a comparison, we used the Agency for Healthcare
Research and Quality (AHRQ) (20), which contains 11 items, each
contributing to an overall score. For each item, 1 point is awarded if
the quality of the study meets the methodological standard. Scores
of 0 to 4 indicate a high ROB, scores of 5 to 7 indicate a moderate
ROB, and scores of 8 to 11 indicate a low ROB.

Data extraction

Two reviewers, Ching-Wen Chiu and Yu-Chen Huang, indepen-
dently extracted the following details from the included studies:
population characteristics, HRQoL assessment results, and HRQoL
scores. Discrepancies between the reviewers were resolved by a
third reviewer, Jerry Tsai. The main HRQoL assessment tools
included the DLQI and RosaQoL. The DLQI consists of 10
questions related to symptoms, feelings, daily activities, leisure
activities, work or school patterns, personal relationships, and
treatment side effects. Higher scores indicate poorer HRQoL. The
RosaQoL consists of 3 domains: emotion, symptom, and function
domains. In this study, the scores of each domain formed part of
our outcomes. In studies evaluating HRQoL not only with the
DLQI or RosaQoL but also with other assessment tools, only the
DLQI or RosaQoL scores were extracted for statistical analysis.

Statistical analysis

Differences in HRQoL scores were estimated between patients
with rosacea and healthy controls, between patients with and
without rosacea treatment, and between before and after treatment.
Continuous data are presented as a standardized mean difference
(SMD) with a 95% confidence interval (CI) to account for the
varied and non-standardized outcomes across the studies. A pooled
estimate of HRQoL scores was calculated using the DerSimonian
and Laird random-effects model (21). Statistical heterogeneity was
evaluated using the 7 test, which quantifies the proportion of total
outcome variability due to variability among studies. To evaluate
publication bias, the funnel plot technique and Egger’s test were
employed for scenarios involving more than 10 studies. Visual
inspection of plot symmetry was used to determine potential bias.
All statistical analyses were conducted using Review Manager
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version 5.4 and Comprehensive Meta-Analysis version 3 (Biostat,
Englewood, NJ, USA).

RESULTS

Study characteristics

Fig. 1 depicts the study selection process. Our initial
search yielded 1,646 studies, of which 426 were duplica-
tes. After the titles and abstracts were screened, 1,075 stu-
dies were deemed ineligible and excluded. Subsequently,
the full texts of the 145 remaining studies were retrieved
for further review. Of these articles, 93 were excluded
for the following reasons: 16 articles reported irrelevant
outcomes, 27 articles were ongoing clinical protocols, 18
articles were review articles, 31 articles were conference
abstracts, and 1 article reported duplicate cohorts. The re-
maining 52 eligible studies were included in our analysis.

Table I lists the characteristics of the studies included
(12, 13, 22—71). These studies were published between
2001 and 2023 and had sample sizes ranging from 8 to
973 patients, with a total of 13,453 patients. Of these stu-
dies, 3 were cross-sectional studies comparing HRQoL in
patients with rosacea and healthy controls, 4 were RCTs
comparing HRQoL in treatment versus nontreatment
groups, and 15 were case series comparing HRQoL in
patients before and after treatment. The remaining 30
studies were cross-sectional studies that only provided
HRQoL scores for patients with rosacea. In total, 20 stu-
dies were from Asia, 20 studies were from Europe, and
12 studies were from North America. HRQoL in patients
with rosacea was analysed (Tables SII-SV).

Methodological appraisal

Tables SVI and SVII and Figs. S1 and S2 summarize
the methodological quality (ROB 2.0, NOS, ROBINS-I,

Studies identified using || Studies identified using Studies identified using
PubMed (n = 406) EMBASE (n=1022) Cochrane Library (n = 218)

Duplicates (n = 426)

A4

‘ Potentially relevant studies searched for (n = 1220) ‘

Studies excluded on the basis of
titles and abstracts
Not relevant (n = 1075)

v
‘ Studies retrieved for further review (n = 145) ‘

Studies excluded:
Inappropriate outcome (n = 16)
Review articles (n = 18)
Duplicated cohort (n= 1)
Conference abstract (n = 31)
Clinical trial registry (n=27)

A
Selected studies (n = 52)

Fig. 1. Flowchart of the studies included.
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and AHRQ scores) of the included studies. All 3 studies
involving healthy controls, which were evaluated using
the NOS, received 6 or more points, indicating a low-
to-moderate ROB. Three of the 4 RCTs had low concern
in the ROB 2.0 quality assessment. Only 1 of the case
series had a severe ROB according to their ROBINS-I
score, with the remaining 14 having a low-to-moderate
ROB. Of the cross-sectional studies without healthy
controls, 13 (43%) had a low ROB, whereas 11 (37%)
had a moderate ROB.

Overall HRQoL score in patients with rosacea

A total of 37 studies (22-32, 34, 36-39, 41, 45, 47,
49-52, 55-59, 61, 62, 64, 65, 67-71) examined the
overall DLQI scores in 8,629 patients, reporting scores
ranging from 2.00 to 22.25. As shown in Fig. 2, the
pooled estimate for the overall DLQI score was 8.00
(95% CI=7.37-8.63). Visual inspection of the funnel
plot for the overall DLQI scores in patients with rosa-
cea indicated an asymmetrical distribution of studies.
Therefore, publication bias was evaluated using Egger’s
regression test, which confirmed significant publication
bias (p<0.001). In response, a trim-and-fill analysis was
conducted (Fig. S3). After 3 additional studies were ad-
justed for, the adjusted overall DLQI score was calcula-
ted to be 8.61 (95% CI=7.06-10.16). Three studies (13,
35, 60) examined the overall RosaQoL score in patients
with rosacea, with scores ranging from 2.56 to 3.48. As
shown in Fig. S4a, the pooled estimate for the overall
RosaQoL score was 3.06 (95% CI=2.734-3.375). The
pooled estimates for the overall RosaQoL scores in the
symptom, emotion, and function domains were 3.21
(95% C1=2.960-3.458), 3.42 (95% CI=3.368-3.475),
and 2.45 (95% CI=2.191-2.708), respectively (Figs.
S4b-d).

Comparison of HRQoL scores in patients with rosacea
vs healthy controls

Three studies (41, 42, 58) compared the HRQoL scores of
375 patients with rosacea vs 360 healthy controls. These
studies reported that the healthy controls had significantly
higher QoL (95% CI=4.60-6.42, p<0.0001, Fig. 3), with
a difference of 5.51 points in the DLQI score. However,
moderate heterogeneity among the included studies was
determined (?=63%).

Comparison of mean HRQoL scores in patients with
rosacea before vs after treatment

A total of 12 studies reported DLQI scores before and
after treatment in 820 patients with rosacea (13, 25, 29,
31,32,45,47,49,51, 52, 61, 68). Random-effects model
analysis revealed a significant difference between the pre-
treatment and post-treatment scores (95% CI=—-2.991
to —4.058, p<0.0001, Fig. 4), with a difference of 3.53
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Table I. Baseline characteristics of the studies included
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Duration of rosacea

Sample diagnosis, year,
Study name (year) Study design Country size, n Female, n (%) Age, year (SD) mean (SD) HRQoL assessment
Rosacea with healthy control
Ozcan 2023 Cross-sectional Turkey R: 134 R: 105 (78.4) Nil 8.4 (9.5) DLQI
C: 120 C: 60 (48.4)
Wu 2018 Cross-sectional China R: 201 R: 137 (68.2) Nil Nil DLQI
C: 196 C: 119 (60.7)
Salamon 2009 Cross-sectional Poland R: 40 R: 31 (77.5) R: 50.71 (10.36) Nil SF-36
C:40 C:31(77.5)
Rosacea patients without control
Treatment vs non-treatment
Sbidian 2016 RCT France 156 100 (64.1) 47.5 (20.9-80.7)? 52 Skindex score
Tyring 2016 RCT USA 961 702 (73.0) 51.5 (19-92)° Nil DLQI, RosaQolL, EQ-5D-5L
Bribeche 2015 RCT Ukraine 65 33 (50.76) 43.04 (11.2) Nil DLQI
Luger 2015 RCT Germany 61 48 (78.69) 51.76 (10.66) Nil RosaQolL
Pre-treatment vs post-treatment
Yang 2022 Case series China 16 16 (100) 30 (13) Nil DLQI
Wang 2021 Case series China 34 32 (94.12) 28 (21-50) 3.5 (2-20) DLQI
Wang 2020 Case series China 30 6 (20.0) 26.8 (2.8) 4.2 (2.6) DLQI
Campos 2019 Case series* Portugal 27 17 (62.96) 52.9+15.9 Nil DLQI
Friedman 2019 Case series Israel 16 16 (100) 41.5 (12.4) 7.44 (4.16) DLQI
Baskan 2018 Case series Turkey 14 9 (64.29) 45.36 (8.93) 21.64 (14.25) Questionnaire on life quality
Schaller 2016 Case series* Germany 161 Nil Nil Nil EQ-5D, DLQI
Taieb 2016 Case series* USA 962 Nil Nil Nil EQ-5D
Shim 2013 Case series UK 20 11 (55) 42 (7.75) Nil DLQI
Aksoy 2010 Case series Turkey 308 221 (71.8) 42.7 (14.0) 6.44 (8.73) DLQI
Menezes 2009 Case series Portugal 22 15 (68.2) 52.6 5.5 DLQI
Trumbore 2009 Case series USA 8 2 (25) 58.3 (42—77)b Nil RosaQolL
Weissenbacher 2008 Case series* Germany 40 15 (37.5) 58 (36-76): mean Nil DLQI
Fleischer 2005 Case series USA 583 448 (76.8) 50.9 (14.35) Nil RosaQoL
Tan 2005 Case series USA 16 14 (87.5) 48.2 (7.7) 12.9 DLQI
Provided only the total life of quality score in rosacea patients
Augustin 2023 Cross-sectional Germany 475 380 (79.9) 56.3 (12.5) 8.8 (8.2) DLQI
Azrumelashvili 2023 Cross-sectional Georgia 138 113 (81.88) ET: 45.25 (12.81) Nil DLQI
PP: 42.96 (10.72)
PH: 62.08 (13.07)
Ocular: 58.00 (20.15)
Kulakl 2023 Cross-sectional Turkey R: 94 R: 77 (81.9) R: 40.90 (14.42) T: 2 (1-5.25)2 DLQI, RosaQoL
C:87 C:72(82.8) C: 41.06 (13.73)
Yang 2023 Cross-sectional** China 41 34 (83) 34 (28-45)° 24 (12-48)2 RosaQoL
Huang 2022 Cross-sectional China 973 83 (9.0) 32.4 (11.1) <2: 265 (28.8) DLQI
>2: 537 (58.3)
Wang 2022 Cross-sectional China R: 160 R: 58 (36.3) R: 37 (6.64) Nil DLQI
C: 100 C: 36 (18-60)°
Wang 2021 Cross-sectional China 58 50 (86.2) Group 1: 32.7 (10.0) Nil RosaQOL
Group 2: 34.8 (11.2)
Yamasaki 2022 Cross-sectional Japan 130 107 (82.3) 47.8 (13.0) 4.7 (6.8) DLQI, Skindex-16, EQ-5D-5L
Yang 2022 Cross-sectional China 469 392 (83.6) 36.6 (10.6) <5: 343 DLQI, RosQoL
5-10: 85
>10: 41
Acar 2021 Cross-sectional Turkey 100 100 (100) 43.21 (10.1) 54.8 (5.9) DLQI
Chen 2021 Cross-sectional China 774 699 (90.3) 33.01 (11.13) Nil DLQI
Yang 2021 Cross-sectional Taiwan 31 28 (90.3) 35.2 (9.4) Nil DLQI, SF-36
Karabay 2020 Cross-sectional Turkey 85 85 (100) 33 (20-47)° 24 (1—144)b DLQI
Wienholtz 2020 Cross-sectional Denmark 309 203 (67.7) 51 (43.0-61.0)° Nil DLQI
Baldwin 2019 Cross-sectional USA 708 588 (83.1) 52.4 (14.7) Nil IA-RFR, DLQI
Kubanov 2019 Cross-sectional Russia 120 68 (56.66) 42.7 (12.93) Nil DLQI
Tan 2019 Cross-sectional Global 710 467 (65.8) 44.5 (13.8) Nil DLQI
Williamson 2019 Cross-sectional USA 54 49 (90.7) 48.1 (9.4) Nil DLQI
Harper J 2018 Cross-sectional USA 409 277 (67.7) 53.1(13.47) Nil SF-36
Williamson 2018 Cross-sectional USA 122 96 (78.7) 59.38 (14.06) Nil DLQI
Zeichner 2018 Cross-sectional USA 600 400 (66.7) 51.69 Nil RosaQol, SF-36
Thomas 2017 Cross-sectional***  Australia 54 43 (79.6) 49.3 (11.8) Nil Skindex-16 score
van der Linden 2017 Cross-sectional** Netherlands 80 59 (74) 46 (3.33) 5(1.33) RosaQOL
Li 2016 Cross-sectional China 76 60 (78.94) 36.0 (10.7) 4.5 (4.7) DLQI, RosaQOL
Beikert 2013 Cross-sectional Germany 475 370 (79.9) 55.8 (11.9) 8.8 (8.2) DLQI
Bohm 2013 Cross-sectional Germany 168 88 (52.38) 56 nil DLQI
Langenbruch 2011 Cross-sectional Germany 475 370 (79.9) 56.3 (12.5) 8.8 (8.2) DLQI, EQ-VAS
Baldwin 2010 Cross-sectional USA 966 684 (70.8) 50.6 (18-87) b 5.2 RosaQolL
Kini 2009 Cross-sectional USA 135 99 (73.3) 56.6 (14.2) >5: 47 (34.8) RosaQolL
Hiltscher 2001 Cross-sectional Germany 46 Rosacea: 23 (67) Rosacea: 48.8 (15.3) Rosacea: 2.5 (3.2) DLQI
Rhino: 0 (0) Rhino: 62.3 (9.9) Rhino: 11.1 (8.7)

@Median (interquartile range [IQR]). bMean (range). “Median (range).
*Although the original study was an RCT, this study is reported as a case series because only the pre-treatment and post-treatment QoL data of patients with rosacea were
extracted. **Although the original study was an RCT, this study is reported as a cross-sectional study because only the QoL scores of patients with rosacea were extracted.
***Although the original study was a case series, this study is reported as a cross-sectional study because only the baseline QoL scores of patients with rosacea were extracted.
C: control group; DLQI: Dermatology Life Quality Index; EQ-5D: EuroQol Five-Dimension Scale; EQ-5D-5L: EuroQol Five-Dimension Five-Level Scale; EQ-VAS: EuroQol Visual
Analog Scale; ET: erythematotelangiectatic; HRQoL: health-related quality of life; IA-RFR: Impact Assessment for Rosacea Facial Redness; PH: phymatous; PP: papulopustular;
QoL: quality of life; R: rosacea group; RosaQoL: Rosacea-Specific Quality-of-Life Questionnaire; SF-36: 36-Item Short Form Health Survey; T: total.
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points in DLQI score. However, substantial heterogeneity
among the included studies was discovered (/#=90.92%).
The funnel plot for DLQI scores before versus after
treatment was asymmetric, with Egger’s regression
test confirming significant publication bias (p<0.001).
After 2 additional studies were adjusted for, trim-and-
fill analysis revealed higher QoL after treatment (95%
CI=-0.680 to —1.777, Fig. S5).

The scores in 3 domains of the RosaQoL were reported
in 4 studies (12, 13, 31, 49). Regarding the function do-
main, random-effects model analysis revealed improved
QoL after treatment for rosacea (SMD=-0.323, 95%
CI=-0.026 to 0.672, p=0.07, Fig. S6a). Regarding the
symptom and emotion domains, treatment for rosacea
significantly improved the QoL of patients with rosacea
(symptom domain: SMD=1.877,95% CI=0.521-1.967,
p=0.01; emotion domain: SMD=1.455, 95% CI=0.587—
2.324, p=0.001; Fig. S6b and c). However, substantial
heterogeneity among the included studies was discovered
for the function, symptom, and emotion domains, with
P=78%, 96%, and 93%, respectively.

C-W. Chiu et al. "Health-related quality of life of patients with rosacea”

DISCUSSION

In this systematic review, we established the levels
of HRQoL in patients with rosacea. Specifically, we
obtained an overall DLQI score of 8.61 in patients with
rosacea. We also discovered that rosacea treatment im-
proved the DLQI score and RosaQoL scores in 3 domains
and that patients with rosacea had significantly lower
HRQoL compared with healthy controls.

Although holistic care is currently gaining attention
in the field of healthcare, no comprehensive studies
on QoL and the psychological effects of chronic skin
disorders have yet been conducted. The majority of
physicians manage chronic skin disorders such as rosa-
cea on the basis of the disorders’ objective severity, but
low HRQoL and emotional stress may trigger relapse
and exacerbation of rosacea (72), further increasing the
psychosocial burden (73). Therefore, recognizing and
addressing potential discrepancies between the clini-
cian-assessed severity of rosacea and patient-reported
HRQoL is essential. Even when rosacea is assessed as
being well controlled through objective criteria, patients

Stud Statistics f I
Standard Lower Upper

Mean error  Variance limit limit Z-Value
Acar et al. 2021 9.000 0.483 0234 8053 9947 18.621
Aksoy et al. 2010 6.930 0.404 0.164 6.137 7.723 17.133
Augustin et al. 2023 4.300 0.211 0.045 3.886 4.714 20.373
Azrumelashvili et al. 2023 14.090 0.271 0.073 13.559 14.621 52.050
Baldwin et al. 2019 5.200 0.225 0.051 4.758 5642 23.061
Beikert et al. 2013 4.300 0.211 0.045 3.886 4.714 20.373
Boehncke et al. 2002 9.200 1.722 2965 5.825 12575 5.343
B?hm et al. 2013 4.050 0.360 0.130 3.344 4756 11.241
Bribeche et al. 2015a 15.800 0.724 0.525 14.380 17.220 21.812
Bribeche et al. 2015b 14.600 0.853 0.727 12.929 16.271 17.120
Campos et al. 2019 6.150 0.910 0.828 4.367 7933 6.759
Chen et al. 2021 11.273 0.273 0.075 10.738 11.808 41.266
Fleischer et al. 2005 3.200 0.034 0.001 3.133 3.267 94.000
Friedman et al. 2019 18.600 0.475 0.226 17.669 19.531 39.158
Hiltscher et al. 2001a 7.000 0.895 0.800 5247 8753 7.825
Hiltscher et al. 2001b 4.000 1.617 2613 0.832 7.168 2474
Hiltscher et al. 2001¢c 5.600 0.998 0997 3643 7557  5.609
Huang et al. 2022 11.600 0.237 0.056 11.135 12.065 48.894
Karabay et al. 2020 2.000 0.145 0.021 1.717 2283 13.830
Kubanov et al. 2019a 10.250 1.452 2108 7.404 13.096 7.060
Kubanov et al. 2019b 12.500 0.581 0.338 11.361 13.639 21.517
Kubanov et al. 2019¢ 8.000 0.439 0.193 7140 8.860 18226
Kulakl? et al. 2023 5.000 0.458 0210 4.102 5898 10.918
Langenbruch et al. 2011 4.200 0.218 0.048 3.773 4.627 19.261
Lietal. 2016 11.200 0.700 0490 9.829 12571 16.006
Linden et al. 2017a 3.380 0.051 0.003 3281 3479 66.809
Linden et al. 2017b 3.360 0.036 0.001 3.289 3431 93295
Ozcan et al. 2023 6.300 0.501 0251 5318 7.282 12574
Shim et al. 2013 17.300 1.286 1.653 14.780 19.820 13.455
Tan et al. 2005 7.800 1.425 2.031 5.007 10.593 5.474
Tan et al. 2019 8.000 0.289 0.084 7434 8566 27.684
Trumbore et al. 2009 2.550 0.414 0171 1739 3.361 6.165
Tyring et al. 2016a 5.400 0.218 0.048 4972 5828 24.724
Tyring et al. 2016b 5.400 0.224 0.050 4.961 5.839 24.094
Wang et al. 2020 17.500 0.694 0.481 16.140 18.860 25.224
Wang et al. 2021 16.700 0.609 0.371 15507 17.893 27.430
Wienholtz et al. 2020 2.000 0.038 0.001 1.925 2075 52473
Williamson et al. 2019 2.350 0.399 0.159 1569 3.131 5.894
Williamson et al. 2018 2.700 0.274 0.075 2163 3237  9.859
Wu etal. 2018 7.590 0.403 0.163 6.799 8381 18.812
Yamasaki et al. 2022 3.900 0.316 0.100 3.281 4.519 12352
Yang et al. 2021 6.000 1.065 1134 3913 8087 5633
Yang et al. 2022a 22.250 1.313 1723 19.678 24.822 16.952
Yang et al. 2022b 12.600 0.356 0.126 11.903 13.297 35438

8.001 0.321 0103 7.372 8629 24.956

p-Value
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0.000
0.000
0.000
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0.000
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0.000
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0.000
0.000
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0.000
0.000
0.000
0.000
0.000
0.000
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0.000
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Fig. 2. Mean Dermatology Life Quality Index (DLQI) scores in patients with rosacea.? *Studies with quality of life scores other than those of

the DLQI or RosaQoL were excluded.
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Rosacea Healthy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ozcan 2023 6.3 5.8 134 1.3 1.8 124 448X 5.00[3.97,6.03] -
Salamon 2009 -43.07 144 40 -52.39 12.81 40 2.2%  9.32[3.35, 15.29]
Wu 2018 7.59 5.72 201 1.81 2.85 196 52.9% 5.78 [4.89, 6.67] Qi
Total (95% CI) 375 360 100.0% 5.51 [4.60, 6.42] L 3
Heterogenelty: Tay* = 0.20; ChF = 2.86, df = 2 (P = 0.24); F = 30% _io _15 ) 5 1=0

Test for overall effect Z = 11.93 (P < 0.00001)

Favours [Rosacea] Favours [Healthy control]

Fig. 3. Mean Dermatology Life Quality Index (DLQI) scores in patients with rosacea and healthy controls.

may continue to experience major psychosocial distress
because of their condition. In addition, the effect of ro-
sacea on HRQoL can vary greatly between individuals.
Therefore, physicians should provide comprehensive
care that addresses both the physical and psychosocial
aspects of rosacea and ultimately improves patient
outcomes and satisfaction.

Given the subjective nature of HRQoL, assessments
involving HRQoL may increase the difficulty of disease
management for physicians. Providing dermatologists
with access to HRQoL scores derived from real-world
data can help them effectively manage rosacea by com-
paring these scores with those of individual patients.
Thus, establishing the levels of rosacea-related HRQoL
is regarded as a primary goal for dermatologists.

Rosacea has a major effect on HRQoL. In a study
included in this meta-analysis, the authors examined
the psychosocial effect of chronic facial dermatoses on
adults and reported significantly higher DLQI scores in
patients with rosacea than in healthy controls (41). The
HRQoL scores of patients with rosacea were lower than
those of the healthy population. Although our findings
are consistent with those of previous studies, our study
involved a larger sample and a broader compilation of
related articles.

Various tools have been used to examine rosacea-
related HRQoL, such as the DLQI established in 1994
(8) and the RosaQoL established in 2004 (10). Multiple

studies have examined the effects of rosacea treatment
by utilizing HRQoL assessment tools. However, no
definitive conclusions have yet been drawn because
of the heterogeneity in these assessment tools. Van
Zuuren et al. (14) systematically reviewed 11 studies
examining HRQoL changes after treatment for rosacea
up to July 2014, but many relevant studies have since
been published and should be included in a systematic
review (43, 60). In addition, although van Zuuren et al.
(14) examined improvements in HRQoL and symptoms
after treatment for rosacea, they did not report the real-
world effectiveness of such treatment. Therefore, in this
study, we conducted a comprehensive systematic review
and meta-analysis to determine the effect of treatment
on HRQoL in patients with rosacea by analysing real-
world data. We discovered that patients with rosacea who
received treatment had higher HRQoL scores compared
with those who did not. Therefore, we concluded that
treatment for rosacea has positive effects on HRQoL.
Compared with other skin disorders, rosacea may be
associated with lower HRQoL. Cresce et al. (74) reported
DLQI scores ranging from 2.0 to 17.7 for acne and from
4.3 to 17.3 for rosacea. Although our findings are so-
mewhat similar, we obtained DLQI scores ranging from
2.00 to 22.25 in patients with rosacea, a wider range than
that for acne reported in a previous study. Given that our
study involved real-world data collected up to 2023, re-
cent research findings may account for discrepancies with

Study name Statistics for each study
Difference Standard Lower Upper
in means error Variance limit limit
Aksoy 2010 -2.570 0.391 0.153 -3.337 -1.803
Boehncke 2002 -3.700 1622 2.630 -6.878 -0.522
Campos 2019 -4.930 0.821 0.675 -6.540 -3.320
Fleischer 2005 -0.420 0.035 0.001 -0.488 -0.352
Friedman 2019 -9.000 0.619  0.383 -10.213 -7.787
Shim 2013 -13.000 1.162 1.350 -15.277 -10.723
Tan 2005 -5.900 1.309 1.714 -8.466 -3.334
Trumbore 2009 -0.690 0.375 0.141 -1.425 0.045
van der Linden 2017a -0.550 0.060 0.004 -0.668 -0.432
van der Linden 2017b  -0.950 0.039 0.001 -1.026 -0.874
Wang 2021 -6.220 0.563 0.317 -7.323 -5.117
Wang 2020 -3.400 0.634 0401 -4.642 -2.158
Yang 2022 -11.690 1.159 1.343 -13.962 -9.418
-3.525 0.272 0.074 -4.058 -2.991

Difference in means and 95% Cl

Z-Value p-Value

-6.570  0.000 | -

2282  0.023

-6.001  0.000 —a
-12.155  0.000 ||
-14.540  0.000
-11.188  0.000

-4506 0.000 [e——m

-1.839  0.066 -

-9.105  0.000 L |
-24.586  0.000 [ |
-11.055  0.000 ——

-5.367  0.000 ——
-10.087  0.000
-12.945  0.000 [ 2

-8.00 -4.00 0.00 4.00 8.00

Fig. 4. Mean Dermatology Life Quality Index (DLQI) scores in patients with rosacea before and after treatment.
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other studies. These discrepancies may be due to chan-
ges in methodology or patients’ changing perceptions
of HRQoL. In this study, we discovered that treatment
for rosacea significantly improved HRQoL, consistent
with previous findings regarding atopic dermatitis (75).
Overall, rosacea, acne vulgaris, and atopic dermatitis can
be concluded to have major effects on patients’ HRQoL
and psychological well-being.

Limitations

This study has several limitations. First, moderate-to-
severe heterogeneity was discovered. Second, some
HRQoL assessment tools were not included in our
analysis because of value incompatibility. Nevertheless,
our findings indicate that physicians should incorporate
HRQoL into their future evaluations of rosacea. Third,
research letters and unpublished studies were not inclu-
ded in our analysis. Fourth, the improvement discovered
in the emotion domain of the RosaQoL after treatment for
rosacea may have been due to placebo, particularly in the
non-RCT studies. The included studies that exhibited mo-
derate heterogeneity presumably did so for the following
reasons. First, the treatments for rosacea were diverse,
and the number of articles examining the effectiveness
of each treatment technique was insufficient to conduct a
subgroup analysis. Second, multiple HRQoL assessment
tools have been developed and modified depending on
patients’ demographics, resulting in discrepancies in
criteria and values. Third, major variations existed in
the baseline characteristics of patients, including disease
duration, rosacea clinical subtype, and disease severity.
Finally, various study types were included in our analysis:
4 RCTs, 15 case series, and 33 cross-sectional studies.

Conclusion

Ttreatment improves the HRQoL of patients with rosa-
cea. Patients with rosacea have lower HRQoL compared
with healthy individuals; their overall HRQoL score
was found to be 8.61. To reduce the severity of rosacea
and interrupt the detrimental cycle of low HRQoL, psy-
chological stress, and disease progression, we strongly
recommend incorporating HRQoL assessment into the
management of rosacea. Future studies should explore
the HRQoL outcomes of rosacea and other skin disorders
to further emphasize the role of HRQoL assessment in
clinical practice.
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