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Abstract

In Olmsted County, Minn., USA, reliable, population-based epidemiologic research studies can be
performed because of a unique medical records linkage system, the Rochester Epidemiology
Project (REP). Our objective was to summarize the epidemiologic data describing the prevalence
of skin and skin-related diseases derived from the REP and to compare the findings with those
from other studies worldwide. Retrospectively, we reviewed the results of population-based REP
studies reporting the prevalence of skin and skin-related diseases over more than 4 decades and
compared them to other published prevalences globally. Prevalences from the REP reported per
100,000 persons were as follows: hidradenitis suppurativa, 130.0; psoriasis, 700.0; psoriatic
arthritis in 1992, 100.0, and in 2000, 160.0; Behcet disease, 5.2; scleroderma, 13.8;
dermatomyositis, 21.42; systemic lupus erythematosus (SLE), from 30.5 to 122.0 suspected SLE,
32.8; combined SLE, 41.8; discoid lupus erythematosus, 27.6, and cutaneous lupus erythematosus,
70.4 and 73.2 (from 2 studies). Many of the population-based prevalences of specific skin and
skin-related diseases derived from the REP are different from those estimated globally. Suggested
reasons for disparity in the prevalences globally may include differences in the type of reported
prevalence, study methodology, geographic areas, ethnic groups, age distribution, and
socioeconomic status.
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Introduction

Skin and skin-related diseases cause a global health burden, and the epidemiology of disease
must be understood in order to plan for the allocation of health care resources.
Epidemiologic data include measures of incidence and prevalence. We previously
summarized the incidence (a measure of new cases in a population over a given period) of
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skin and skin-related diseases in Olmsted County, Minn., USA, from the Rochester
Epidemiology Project (REP) data [1].

Prevalence is defined as the proportion of a population found to have a disease over a
specified period (period prevalence) or at a specific point in time (point prevalence). The
prevalence of skin and skin-related diseases may change over time and vary depending on
geographic areas, age distributions, and ethnic groups.

In Olmsted County, in southeastern Minnesota, population-based epidemiologic studies can
be derived from the REP, a unique records linkage research infrastructure that has existed
since 1966. The REP permits access to the medical records of virtually all persons living in
this geographically isolated population [2, 3]. The population of Olmsted County is
relatively small (146,000 persons according to 2011 census data) and mostly white (i.e. less
racially diverse than the USA as a whole).

Among patients seeking health care in Olmsted County, skin disorders are reported as the
most prevalent, followed by osteoarthritis, joint disorders, and back problems [4]. Since
almost half the Olmsted County population has received a diagnosis of a skin disorder, we
decided to gather all available published prevalence data on skin and skin-related diseases
from the REP data published over the past 4 decades. In addition, we compared the reported
prevalence data from the REP with other reported prevalence data.

Over 2,100 papers have been published from the REP. All studies using the source of the
REP are approved and registered in their system. In conjunction with the REP team, we
abstracted a complete list of all published studies from 1966 (starting date of REP) to
November 2014. We reviewed each article and identified those that described prevalences of
skin and skin-related diseases. We included all REP studies that reported either a point or
period prevalence of a certain skin or skin-related disease. Studies reporting lifetime
prevalence were excluded. The REP studies had reported prevalences on the following skin
and skin-related diseases: hidradenitis suppurativa, psoriasis, psoriatic arthritis, Behcget
disease, dermatomyositis, scleroderma, systemic lupus erythematosus (SLE), suspected
SLE, combined SLE, discoid lupus erythematosus, and cutaneous lupus erythematosus. The
following data were abstracted from each of the REP studies: reference, disease, age of
studied population, and date/period of prevalence estimate with corresponding 95% Cls,
when available. If sex-specific prevalences were reported in the REP studies, these were
abstracted too. All measured prevalence data were per 100,000 persons.

For comparison, we also reviewed the English-language literature to identify additional
studies reporting overall prevalences using the electronic database PubMed. We searched
PubMed for prevalence studies within the same period as the REP studies (1966 to
November 2014). The following search terms were used on PubMed: hidradenitis
suppurativa OR psoriasis OR psoriatic arthritis OR Behget disease OR dermatomyositis OR
scleroderma OR systemic lupus erythematosus (SLE) OR suspected SLE OR combined SLE
OR discoid lupus erythematosus OR cutaneous lupus erythematosus AND prevalence. To
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complete the literature seach, reference lists of relevant articles were reviewed to identify
possible additional studies not retrieved by the electronic search on PubMed. Only original
articles were included. However, if multiple non-REP studies on prevalence were available,
a maximum of 4 references for each skin and skin-related disease were included for
comparison. We could not identify any non-REP prevalence studies that met our inclusion
criteria on suspected SLE, combined SLE, discoid lupus erythematosus, or cutaneous lupus
erythematosus. For each included non-REP study, we abstracted the following data:
reference, geographic area, study methodology, age of studied population, and date/period of
prevalence estimate with corresponding 95% Cls, when available. Measured prevalence data
were per 100,000 persons. In a limited number of the included non-REP studies, sex-specific
prevalences were reported, and these were also abstracted.

A total of 11 REP studies met the study inclusion criteria. The majority of the REP data
were reported as point prevalence and were as follows (prevalences are expressed per
100,000 persons): hidradenitis suppurativa (HS), 130.0; psoriasis, 700.0; psoriatic arthritis in
1992, 100.0, and in 2000, 160.0; Behcet disease (BD), 5.2; scleroderma, 13.8;
dermatomyositis (DM), 21.42; systemic lupus erythematosus (SLE) in 1968, 48.0; SLE in
1980, 40.0; SLE in 1993, 122.0; SLE in 2006, 30.5; suspected SLE, 32.8; combined SLE,
41.8; discoid lupus erythematosus, 27.6; and cutaneous lupus erythematosus, 70.4 and 73.2
(prevalences were reported from 2 studies). Table 1 summarizes the abstracted data for each
REP study [5-15].

Table 2 summarizes data abstracted from each of the included non-REP studies [16-43]. The
prevalences of HS in Denmark and France were significantly higher than in Olmsted County
[5, 16, 17]. The prevalence of HS in South Wales was similar to the prevalence in Olmsted
County [5, 18]. The prevalences of psoriasis in Europe were higher than the prevalence
reported for Olmsted County [6, 21-23]. For psoriatic arthritis, the prevalences were
reported to be lower in the Czech Republic [24] and Northwest Greece [25] compared to
Olmsted County [6] but much higher both in Norway [26] and Italy [27]. The prevalence of
BD was significantly higher in Turkey [31] compared to Olmsted County [8], other
European countries and Taiwan [28-30]. The prevalence of DM in central Greece [35] was
relatively high compared to the prevalences in the USA, Australia, and Argentina [9, 32-34].
The prevalences of scleroderma in Detroit, Mich., USA [36], areas of Canada [37, 38], and
South Australia [39] were higher than the prevalence reported in Olmsted County [10]. The
prevalence of SLE varied considerably over the years in Olmsted County, but was similar to
other white populations in Europe and the USA [10-13, 40-42].

Discussion

Skin and skin-related diseases accounted for a high percentage of all medical visits both in
Olmsted County [4] and around the world [44]. The REP has been used to study the
prevalence of certain specific skin diseases. For these specific skin diseases, we found the
highest prevalences among patients with HS, psoriasis, and psoriatic arthritis, whereas the
SLE and its subtypes, scleroderma, and DM were rare.
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Estimates of prevalence are critically dependent on the study methodology used. All REP
studies were based on population-based cohorts where the diagnosis of a disease had been
confirmed by a physician. We compared these data to studies from other population-based
cohorts in which data were drawn from other hospital registries, general practice, or
established registries such as insurance data. Other prevalence studies were based on data
gathered from self-reported patients and/or questionnaires. We noted that registry data
mostly provided the lowest estimates of prevalences, particularly when compared to studies
in which estimated data were based on self-reported patients.

As expected, the prevalence of skin and skin-related diseases varied between Olmsted
County and other countries, states, or areas, suggesting a role for environmental and/or
genetic factors in the pathogenesis. For example, the prevalence of BD was higher in Turkey
[31] compared to Olmsted County [8], other European countries [28, 29], and Taiwan [30].
The prevalence of HS in South Wales did vary between areas, with the highest prevalence in
an urban practice compared to a practice in an industrial valley [18]. Between Italian
regions, a 2.8-times higher prevalence of psoriasis was reported in the central regions
compared to Sardinia and the Southern region (Calabria, Apulia, and Basilicata), also
suggesting a possible association with sunlight exposure and weather [23]. Between two
areas in the Czech Republic, the highest prevalence was reported in the district of Cheb (a
rural area) compared to the City of Ceske Budejovice (an urban area) [24]. In southwestern
Ontario, Canada, the prevalences of scleroderma also varied between the areas of Windsor,
Sarnia, and Woodstock. Interestingly, it was noted that scleroderma patients in these areas
were more likely to drink alcohol [38]. In southern Australia, a lower prevalence of DM was
reported [33] compared to other countries as well as Olmsted County [9, 32, 34, 35]. This
study found a possible association between DM and a higher socioeconomic status [33].

Most of the skin and skin-related diseases studied in Olmsted County were more common in
females compared to males (fig. 2) [5, 7-11, 13, 14]. Similar differences were reported
elsewhere (fig. 3) [19, 24-26, 29, 30, 34, 36, 37, 40-43], showing that differences in skin
layers, physiology, and sex hormones also affect the pathogenesis.

The population of Olmsted County is a predominantly white US population. Other
prevalence studies have demonstrated that certain skin diseases are more prevalent in black
populations. For example, in the Detroit Tri-County Area in the USA, the black population
had a higher prevalence of scleroderma when compared with the white population [36]. In
southeastern Michigan, USA, the prevalence of SLE was highest among the black female
population, followed by the white, Hispanic, and Asian/pacific Islander female populations
[40]. Similar differences between ethnic groups were found for SLE prevalences in
Birmingham, UK, with the highest prevalence reported among Afro-Caribbean females
followed by Asian and white females, irrespective of place of birth (fig. 4) [36, 40, 43]. For
BD, when looking at people living in metropolitan areas in Paris, France, the prevalence was
highest among people of North African origin, followed by Asian (incl. Turkish),
noncontinental French, sub-Saharan African, and European nationality [29], irrespective of
place of birth. Also shown were disease susceptibility differences among ethnic groups. On
the other hand, the prevalence of psoriasis was found to be more common among the white
population compared to African-Americans in the USA [20].
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In summary, the results of the above prevalence studies were determined by many factors,
such as type of prevalence, study methodology, geographic areas, ethnic group, age
distribution and socioeconomic status.

Limitation
In addition, there are various possible issues when comparing prevalence data: (1) the
definition of the prevalence — the prevalence data were either reported as a point prevalence
or period prevalence; (2) different study methodologies — data were either drawn from a
population-based source such as hospital, general practice, or established registers such as
insurance data or from self-reported patients and/or questionnaires; (3) different dates/years
of prevalences — the prevalences were reported from a number of different dates and years;
(4) geographical areas — the reported prevalence comes from different countries or areas; (5)
different ethnic groups — the prevalences may reflect a certain ethnic group (e.g. black or
white population) more accurately and may not represent the entire population of a country;
(6) different categorization of a skin and skin-related disease — certain studies have used the
International Classification of Diseases categories or other classification criteria to
determine if the patient had the disease, while others were not confirmed by a physician, but
by the patients; (7) age groups — the reported prevalences may represent a certain age group
(e.g. adults only or children only) and therefore not represent the overall prevalence in the
entire population across all ages.

Conclusion

Skin and skin-related diseases are an important public health concern. Describing public
health issues from an epidemiologic perspective can increase an understanding of the
potential impact and provide a basis for developing and prioritizing public health programs.
The prevalence of skin and skin-related disease varies from study to study, and many factors
contribute to these differences.
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Literature review of studies registered in the REP system
(1966 to November 2014)

Literature review of non-REP studies on PubMed
(1966 to November 2014)

v

v

Inclusion criteria

« REP studies reporting either a point or period prevalence of a
skin and skin-related disease

Exclusion criteria

« REP studies reporting lifetime prevalence of a skin and
skin-related disease

7

REP studies had reported prevalences on the following skin and
skin-related diseases

« Hidradenitis suppurativa

« Psoriasis

« Psoriatic arthritis

« Behcet disease

« Dermatomyositis

« Scleroderma

« SLE

« Suspected SLE

» Combined SLE

« Discoid lupus erythematosus
« Cutaneous lupus erythematosus

Same inclusion and exclusion criteria as for the REP studies
Search terms used on PubMed:

« Hidradenitis suppurativa AND prevalence

« Psoriasis AND prevalence

« Psoriatic arthritis AND prevalence

« Behget disease AND prevalence

« Dermatomyositis AND prevalence

« Scleroderma AND prevalence

« Systemic lupus erythematosus AND prevalence
« Suspected SLE AND prevalence

« Combined SLE AND prevalence

« Discoid lupus erythematosus AND prevalence
« Cutaneous lupus erythematosus AND prevalence

A maximum of 4 references for each of the above diseases
were included

No other references met the inclusion criteria for
« Suspected SLE

« Combined SLE

« Discoid lupus erythematosus

« Cutaneous lupus erythematosus

v

v

Data collection from each of the included studies

Comparison of REP- and non-REP studies

Fig. 1.

Flowchart. SLE = Systemic lupus erythematosus.
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Table 1

Studies of prevalence rate of skin and skin-related disease using the REP, Olmsted County, Minn., USA

Reference Disease Age, years Date/period of prevalence estimate  Prevalence

Shahi et al. [5] HS All Jan 1, 2009 127.8 (108.9-146.8)
Shbeeb et al. [6] Psoriasis =18 Jan 1, 1992 700.0 (650.0-750.0)
Shbeeb et al. [6] Psoriatic arthritis =18 Jan 1, 1992 101.0 (80.0-120.0)
Wilson et al. [7] Psoriatic arthritis All Jan 1, 2000 158.0 (132.0-185.0)
Calamia et al. [8] BD >18 2000 5.2 (0.64-9.84)
Bendewaldetal. [9] DM All Jan 1, 2007 21.42 (13.07-29.77)
Michet et al. [10] Scleroderma All Jan 1, 1980 13.8 (4.2-23.4)
Kurland et al. [11] SLE All Jan 1, 1968 48.0

Michet et al. [10] SLE All Jan 1, 1980 40.0 (23.5-57.5)
Uramoto et al. [12] SLE All Jan 1, 1993 122.0 (97.0-147.0)
Jarukitsopa et al. [13] SLE All Jan 1, 2006 30.5(21.1-39.9)
Michet et al. [10] Suspected SLE All Jan 1, 1980 32.8 (18.1-47.5)
Nobrega et al. [14] Combined SLE All Jan 1, 1966 41.8

Michet et al. [10] Discoid lupus erythematosus ~ All Jan 1, 1980 27.6 (14.1-41.1)
Durosaro et al. [15] CLE All Jan 1, 2006 73.2 (58.3-88.2)
Jarukitsopa et al. [13] CLE All Jan 1, 2006 70.4 (55.9-84.8)

Page 13

CLE = Cutaneous lupus erythematosus. Figures in parentheses indicate 95% confidence intervals. Prevalence estimate: the prevalence is a point
prevalence if it was reported for a specific point in time (i.e. a specific day and year), but the prevalence is a period prevalence if it was reported for
a specified period (e.g. months or years). In Nobrega et al. [14], combined SLE is defined as classic SLE (positive LE cell test and =3 major
systemic manifestations of LE) plus rheumatoid arthritis with LE (previous rheumatoid arthritis with positive LE cell test and =3 major systemic

manifestations of LE). As for Durosaro et al. [15] and Jarukitsopa et al. [13], both studies reported the point prevalence of cutaneous lupus

erythematosus for the Olmsted County population in January 2006. Differences in these prevalences are due to differences in the methodology used
in defining the denominator and in adjusting the population. Moreover, these prevalence estimates for cutaneous lupus erythematosus are

underestimates since they were derived from incident cases in Olmsted County from 1965 to 2002.
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