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Rosacea is an inflammatory facial dermatosis with character-
istic clinical features. Prevalence estimates range from less 
than 1% (in residents of the Faroe Islands of Denmark) to 
more than 20% (in an Estonian population).1-5 However, 
direct comparisons are difficult due to differences in case 
ascertainment, types of populations, and sociocultural 
perceptions.

Prior to the publication of the National Rosacea Society 
(NRS) criteria in 2002,6 the study of rosacea was hindered by 
the absence of diagnostic criteria. These defined criteria include 
primary features (transient erythema or flushing, fixed/non-
transient erythema, inflammatory papules/pustules, telangiec-
tasia) and secondary features (burning, plaque, edema). 
Furthermore, the NRS described 4 subtypes: erythematotelan-
giectatic (persistent central facial erythema), papulopustular 
(facial erythema with transient papules and/or pustules), phy-
matous (including skin thickening), and ocular.6

Most recent studies have found erythematotelangiectatic 
rosacea to be the most common, followed by papulopustular; 
phymatous was the least common.2,5,7 Ocular rosacea may be 
associated with 50% of cases of cutaneous roscaea.8 
Nevertheless, epidemiological information on rosacea remains 
sparse, with few general population prevalence studies.9

Estimation of disease prevalence in a population can be 
facilitated by using a screening instrument followed by 

confirmatory evaluation of positive responders by clinical 
experts. A similar approach was used previously in screening 
for chronic obstructive pulmonary disease and heart fail-
ure.10,11 The absence of a screening instrument for rosacea 
based on the NRS criteria is a current shortcoming in esti-
mating population prevalence. Accordingly, the purpose of 
this study was to develop and evaluate the operating charac-
teristics of a screening instrument for rosacea based on a 
self-administered questionnaire and algorithm (Rosascreen).

Methods

This 2-centre study involved 1 centre in Canada and 1 centre 
in Sweden and was conducted in accordance with the 
Declaration of Helsinki and Good Clinical Practices. The 
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Methods: A rosacea-specific screening instrument (Rosascreen), consisting of a subject-completed questionnaire and 
screening algorithm, was developed based on current diagnostic criteria for rosacea. Three iterations were pilot tested and 
refined for clarity and sensitivity in adult outpatients with and without rosacea.
Results: Three subject groups were consecutively evaluated with iterations of the questionnaire at each centre (overall  
N = 121). The final version had a sensitivity of 93% to 100% for key diagnostic criteria, and use of the algorithm had a 
sensitivity of 100% for detection of rosacea and specificity of 63% to 71%. Most subjects found the questionnaire easy to 
understand and complete.
Conclusion: Rosascreen, a subject-completed questionnaire and diagnostic algorithm, is a highly sensitive screening 
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study was performed in compliance with local regulatory 
requirements and was reviewed and approved by local ethics 
committees. All subjects provided their written informed 
consent before participation.

English and Swedish versions of the self-administered 
screening questionnaire and the evaluative algorithm were 
developed prior to patient testing. Testing of questionnaires 
was performed at the clinical practices of 2 dermatologists 
with expertise in rosacea. For each cycle of questionnaire 
testing, each centre enrolled approximately 20 subjects 
attending routine consultations or follow-up visits (10 with 
and 10 without rosacea). Subjects completed the question-
naire just prior to the consultation. Male and female subjects 
aged between 18 and 65 years old were eligible.

Cycles of questionnaire testing were performed until opti-
mal phrasing and sensitivity were achieved (Figure 1). 
Each cycle included questionnaire administration for self-
completion by subjects; investigator evaluation for rosacea 
signs and symptoms and dermatological diagnoses including 
confounders for rosacea; identification of discrepancies 
between subject responses and investigator assessment; and 
clarification of discrepancies by the investigator to evaluate 
clarity and phrasing with subject input.

After each cycle, the questionnaire was analyzed by rosa-
cea experts (including the 2 study investigators) for improve-
ments in phrasing as needed. The next version was then 
tested on another group of subjects and repeated until sensi-
tivity rates were optimized.

The questionnaire included domains regarding demo-
graphics, acceptability (time required and ease of comple-
tion), other facial dermatoses, treatment history, and 7 key 

items relevant to rosacea. The latter were developed from 
NRS expert consensus criteria for diagnosis of rosacea.6 
Photographic examples were provided showing characteris-
tic clinical features with images of various severities to assist 
subject comprehension; these remained unchanged across 
the tested versions.

An algorithm was developed for rosacea case finding defined 
as the presence of at least one of the following: rhinophyma; 
central facial persistent erythema; facial warmth/stinging burn-
ing for darker phototypes (IV to VI); and/or a previous diagno-
sis of rosacea. This was developed from a review of the literature 
and the input of the investigators and rosacea experts regarding 
criteria of highest sensitivity. Papules/pustules and ocular symp-
toms were not included in the algorithm due to their high preva-
lence in other conditions not associated with rosacea, such as 
acne vulgaris and allergic conjunctivitis, respectively.

Data collected were descriptively summarized, and miss-
ing values were not replaced (observed data). Analysis of the 
measurement properties of the questionnaire (sensitivity and 
specificity) was performed for the key items (flushing, ery-
thema, facial warmth and/or stinging/burning, papules/pus-
tules, telangiectasia, rhinophyma, and ocular manifestations) 
and the algorithm.

Sensitivity, or the proportion of subjects with rosacea, 
shows the ability of the test to identify true rosacea patients 
and was targeted to approach 100%. Specificity is the abil-
ity of the test to identify patients without rosacea. The 
questionnaire was developed with the aim of achieving the 
highest sensitivity (primary objective) based on subject 
comprehension.

Results

Between May and December 2012, a total of 121 subjects 
(61 in Canada and 60 in Sweden) were recruited, with 
approximately 40 subjects in each of the 3 cycles of ques-
tionnaire testing. The cohorts in each cycle were demograph-
ically similar (two-thirds female, mean age 43 years, 
predominantly phototype II-III), except for a slightly higher 
proportion with phototype I in cycle 1 (Table 1). Half were 
diagnosed by the investigators with rosacea (47.5%, 51.2%, 
and 52.5% for cycles 1, 2, and 3, respectively, and 50.4% 
overall) with the remainder having mainly acne vulgaris 
(18%) or no facial dermatosis (9%) (see Table 1). Amongst 
those with investigator-diagnosed rosacea, associated signs 
and symptoms were persistent facial erythema (~92%), facial 
warmth or stinging/burning (77%), papules/pustules (74%), 
telangiectasia (64%), ocular manifestations (31%), and rhi-
nophyma (10%) (Figure 2).

For all 3 phases of testing, 90% of subjects indicated that 
the questionnaire was easy to understand and complete. All 
indicated that the time required to complete the question-
naire was acceptable.

Table 2 includes the sensitivity and specificity for each 
of the key items for the 3 cycles of testing. For key items, 

Figure 1. Questionnaire testing cycles.
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sensitivity ranged from 95% to 100%. The question regard-
ing rhinophyma achieved 100% sensitivity in the first cycle 
and did not necessitate revision, whereas the remaining 6 
items required modification (including the question regard-
ing erythema, which was modified twice). Table 3 shows 
optimized phrasing for each of the key items.

As persistent facial erythema was the symptom expected 
by experts to be the most frequent and sensitive for rosacea 
patient selection, it was essential to maximize sensitivity. In 
the first cycle with the question “Do you experience redness 
on all or part of your face all the time?” sensitivity was 59% 
and specificity 83%. The modification for the second cycle 
comprised a positive response to either of “Are any areas of 
your face always red?” or “Is your face red compared with 

other people?” and achieved sensitivity of 80% and specific-
ity of 81%. For the third cycle, a positive response to any of 
“Are any areas of your face often pink or red?” or “Is your 
face often pink or red compared with other people?” or “Is 
your face pink or red compared with other body areas?” or 
“Have others previously mentioned that your face was pink 
or red?” achieved sensitivity of 96% and specificity of 80%.

Rosacea was defined as present on screening if at least 1 
of the following was positive: rhinophyma, central facial 
persistent erythema, facial warmth or stinging/burning for 
darker phototypes (IV to VI), and/or previous diagnosis of 
rosacea. The algorithm achieved 100% sensitivity across all 
3 versions, regardless of the sensitivity of key question 
phrasing, with a specificity that only varied slightly from 

Table 1. Subject Demographics.

Demographic Characteristics Cycle 1 (n = 40) Cycle 2 (n = 41) Cycle 3 (n = 40) Total (n = 121)

Gender  
 Female, n (%) 26 (65.0) 30 (73.2) 25 (62.5) 81 (66.9)
Age, y  
 Mean ± SD 45.3 ± 11.4 41.7 ± 16.2 40.6 ± 14.8 42.5 ± 14.3
 Minimum, maximum 21, 65 19, 65 19, 65 19, 65
Phototype (per investigator), n (%)  
 I 8 (20.0) 1 (2.4) 2 (5.0) 11 (9.1)
 II 15 (37.5) 14 (34.1) 13 (32.5) 42 (34.7)
 III 13 (32.5) 21 (51.2) 19 (47.5) 53 (43.8)
 IV 3 (7.5) 3 (7.3) 5 (12.5) 11 (9.1)
 V 1 (2.5) 2 (4.9) 1 (2.5) 4 (3.3)
Rosacea diagnosis, n (%) 19 (47.5) 21 (51.2) 21 (52.5) 61 (50.4)
No facial skin disease, n (%) 5 (12.5) 2 (4.9) 4 (10.0) 11 (9.1)
Acne vulgaris, n (%) 5 (12.5) 9 (22.0) 8 (20.0) 22 (18.2)
Facial dermatitis (eczema), n (%) 1 (2.5) 3 (7.3) 1 (2.5) 5 (4.1)
Seborrhoeic dermatitis, n (%) 2 (5.0) 0 (0.0) 1 (2.5) 3 (2.5)
Perioral dermatitis, n (%) 1 (2.5) 1 (2.4) 1 (2.5) 3 (2.5)
Folliculitis, n (%) 2 (5.0) 0 (0.0) 0 (0.0) 2 (1.7)

Figure 2. Investigator-reported signs and symptoms for subjects with rosacea.



320 Journal of Cutaneous Medicine and Surgery 20(4)

Table 2. Measurement Properties of Rosacea Key Signs and Symptoms and Rosacea Diagnosis Based on Questionnaire Version.a

Version 1 Version 2 Version 3

 Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity

Flushing 100.0 68.2 71.4 100.0 100.0b 95.5b

Erythema 59.1 83.3 80.0 81.0 96.0 80.0
Facial warmth and/or 

stinging/burning
90.5 94.7 100.0 90.5 100.0c 100.0c

Papules/pustules 95.2 78.9 96.0 81.3 100.0b 88.9b

Telangiectasia 83.3 86.4 94.7 100.0 92.9c 100.0c

Rhinophyma 100.0 100.0 100.0 97.4 100.0 94.9
Ocular manifestations 100.0 93.3 100.0 92.0 100.0c 100.0c

Rosacea evaluation 
(screening algorithm)

100.0 71.4 100.0 70.0 100.0 63.2

aAll values are percentages.
bPhrasing identical for versions 1 and 3.
cPhrasing identical for versions 2 and 3.

Table 3. Excerpt of Questionnaire: Key Items, Showing Select Photographs.a

Question Domain and Retained Version Photographs

Persistent facial erythema    
 

   
Please answer all questions below (if you need help to answer, 

please look at examples in the pictures hereafter):
1. Are any areas of your face often pink or red?
□ Yes
□ No
2. Is your face often pink or red compared with other people?
□ Yes
□ No
3.  Is your face pink or red compared with other body areas (eg, 

abdomen, upper arms)?
□ Yes
□ No
4.  Have others previously mentioned that your face was pink or 

red?
□ Yes
□No
Telangiectasia  

 
 

Do you have blood vessel marks or spider veins on your face? 
Please look at the pictures to help you.

□ Yes (even if in facial areas not shown on pictures)
□ No
Ocular manifestations

 

Are your eyes or eyelids frequently irritated or red? Please look at 
the pictures to help you.

□ Yes
□ No

Flushing Not applicable
In the absence of sun exposure or facial treatments, does your face 

ever become temporarily red (lasting more than 5 minutes)?
 

□ Yes  
□ No  

(continued)
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about 63% to 71%. The final version of the algorithm had a 
specificity of 63%, which was deemed acceptable since the 
level of sensitivity remained 100% and included the highest 
sensitivity for the item regarding erythema.

Discussion

The wide range of reported rosacea prevalence from similar 
regions in Europe illustrates the need for harmonization in 
screening and case finding based on currently accepted 
diagnostic criteria. Accordingly, the rosacea screening 
instrument described herein, consisting of a questionnaire 
and algorithm, was derived directly from NRS criteria.6 The 
screening instrument exhibited good measurement proper-
ties as it attained 100% sensitivity in pilot testing, thereby 
fulfilling the prime criterion for a screening method. 
Furthermore, these criteria were operationalized into lay-
man’s language and patients indicated that the questionnaire 
was easy to understand and undertake. These are both 
important features for a general public screening instru-
ment.13 As rosacea is a relatively uncommon disease, direct 
diagnosis of the general population by dermatologists is 
impractical. Accordingly, this instrument should facilitate 
case finding in population studies whereby only screen-pos-
itive subjects would proceed to further dermatological 
evaluation.

High sensitivity was the objective of this instrument to 
maximize detection of true-positive cases. Reasonable speci-
ficity was achieved as confounding diagnoses were largely 
addressed by exclusion of papules/pustules and ocular symp-
toms. Their inclusion would have reduced specificity due to 
their high prevalence in other conditions, such as acne vul-
garis and allergic conjunctivitis, respectively.

The majority (92%) of patients with rosacea were assessed 
by investigators to have persistent facial erythema and were 
also highly affected by facial warmth or stinging/burning, pap-
ules/pustules, and telangiectasia. The selection of the first 2 of 
these signs and symptoms in the algorithm was thus pertinent. 
Although rhinophyma and stinging/burning in darker skin were 
not differentiated in our results due to low prevalence in the 
pilot study population, they are anticipated to be relevant for 
the detection of rosacea presentations when screening larger 
general populations. High levels of sensitivity were achieved 
on all key item questions of the survey and for the algorithm.

Limitations of this study include development in English 
and Swedish, so other languages will require linguistic and 
cultural validation. Also, cohorts (rosacea or nonrosacea sub-
jects) in this pilot study were not matched for age, gender, or 
other sociodemographic characteristics. However, the 
cohorts in each cycle were demographically similar.

In conclusion, Rosascreen is a subject-completed ques-
tionnaire and screening algorithm that is highly sensitive for 
detecting rosacea, suggesting its potential for application in 
case finding with subsequent dermatologist verification in 
general population surveys. The acceptability of Rosascreen 
by patients in this pilot study suggests that it may be practical 
for use with the general public.
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Question Domain and Retained Version Photographs

Facial warmth and/or stinging/burning sensation Not applicable
Do you have periods of facial warmth and/or stinging/burning 

(lasting more than 5 minutes)?
 

□ Yes  
□ No  
Rhinophyma

 
 

Do you have thickened skin on your nose? Please look at the 
pictures to help you.

□ Yes
□ No

Papules and pustules

 
Do you have bumps (pimples) on your face that come and go? 

Please look at the following pictures to help you.
□ Yes (even if in facial areas not shown on pictures)
□ No  

aPhotographs reproduced from Dermquest12, copyright Galderma SA.

Table 3. (continued)



322 Journal of Cutaneous Medicine and Surgery 20(4)

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study was funded by Galderma R&D.

References

 1. Lomholt G. Prevalence of skin diseases in a population; 
a census study from the Faroe Islands. Dan Med Bull. 
1964;11:1-7.

 2. Abram K, Silm H, Oona M. Prevalence of rosacea in an 
Estonian working population using a standard classification. 
Acta Derm Venereol. 2010;90:269-273.

 3. Schaefer I, Rustenbach SJ, Zimmer L, et al. Prevalence of 
skin diseases in a cohort of 48,665 employees in Germany. 
Dermatology. 2008;217:169-172.

 4. Berg M, Lidén S. An epidemiological study of rosacea. Acta 
Derm Venereol. 1989;69:419-423.

 5. Tan J, Berg M. Rosacea: current state of epidemiology. J Am 
Acad Dermatol. 2013;69:S27-S35.

 6. Wilkin J, Dahl M, Detmar M, et al. Standard classification 
of rosacea: report of the National Rosacea Society Expert 

Committee on the classification and staging of rosacea. J Am 
Acad Dermatol. 2002;46:584-587.

 7. Kyriakis KP, Palamaras I, Terzoudi S, et al. Epidemiologic 
aspects of rosacea. J Am Acad Dermatol. 2005;53:918-919.

 8. Lazaridou E, Fotiadou C, Ziakas NG, et al. Clinical and labo-
ratory study of ocular rosacea in northern Greece. J Eur Acad 
Dermatol Venereol. 2011;25:1428-1431.

 9. Chosidow O, Cribier B. Epidemiology of rosacea: updated 
data. Ann Dermatol Venereol. 2011;138:S179-S183.

 10. Müllerová H, Wedzicha J, Soriano JB, et al. Validation of 
a chronic obstructive pulmonary disease screening ques-
tionnaire for population surveys. J Respir Med. 2004;98: 
78-83.

 11. Mosterd A, Deckers JW, Hoes AW, et al. Classification 
of heart failure in population based research: an assess-
ment of six heart failure scores. Eur J Epidemiol. 1997;13: 
491-502.

 12. Dermquest. Galderma S. A. http://www.dermquest.com.
 13. Bonita R, Beaglehole R, Kjellström T. Basic Epidemiology. 2nd 

ed. Geneva, Switzerland: World Health Organization; 2006. 
http://whqlibdoc.who.int/publications/2006/9241547073_eng.
pdf. Accessed November 14, 2014.

 

“Exotic splendour in Bali, Indonesia.”                   Courtesy of Dr. Benjamin Barankin 

http://www.dermquest.com
http://whqlibdoc.who.int/publications/2006/9241547073_eng.pdf
http://whqlibdoc.who.int/publications/2006/9241547073_eng.pdf

