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Abstract

Understanding the effects of age on the epidemiology of diseases primarily affecting the skin is
important to the practice of dermatology, both for proper allocation of resources and for optimal
patient-centered care. To fully appreciate the effect that age may have on the population-based
calculations of incidence of diseases primarily affecting the skin in Olmsted County, Minnesota,
and worldwide, we performed a review of all relevant Rochester Epidemiology Project—published
data and compared them with similar reports in the worldwide English literature. Using the
Rochester Epidemiology Project, population-based epidemiologic studies have been performed to
estimate the incidence of specific skin diseases over the past 50 years. In older persons (>65 y),
nonmelanoma skin cancer, lentigo maligna, herpes zoster, delusional infestation, venous stasis
syndrome, venous ulcer, and burning mouth syndrome were more commonly diagnosed. In those
younger than 65 years, atypical nevi, psoriatic arthritis, pityriasis rosea, herpes progenitalis,
genital warts, alopecia areata, hidradenitis suppurativa, infantile hemangioma, Behget disease, and
sarcoidosis (isolated cutaneous, with sarcoidosis-specific cutaneous lesions and with erythema
nodosum) had a higher incidence. Many of the incidence rates by age group of diseases primarily
affecting the skin derived from the Rochester Epidemiology Project were similar to those reported
elsewhere.
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Introduction

As the world population grows and changes, so too does disease incidence (new disease over
time in a population) change. For diseases that primarily affect the skin, incidence trends in
the literature over time and by category may help us to coordinate the appropriate allocation
of resources in clinical practice, patient-centered care, and research in dermatology.
Therefore, an understanding of which skin diseases are more prominent with age is
important.

For instance, it is well established in the literature that nonmelanoma skin cancers are more
common in the elderly. The incidence of melanoma skin cancer, however, has increased
markedly in younger age groups, especially among women (1), and the incidence of
nonmelanoma skin cancer is also increasing in this younger age group. Diseases for which
incidences are less commonly reported in the literature and which are perhaps less
researched (although no less important for our patients and professions), such as hidradenitis
suppurativa, appear to be more common in men and women in their twenties (2). The
mechanisms whereby a person’s age influences the function and integrity of the
integumentary system have yet to be fully elucidated, but exposure to extrinsic factors such
as UV radiation and tobacco, genetics, endocrine and hormonal dysregulation, and
inflammation may all influence the multifaceted pathogenesis of disease in skin over time
(3). For diseases such as hidradenitis suppurativa, an epidemic of obesity and weight gain
may affect the age-related incidence of this disease.

The Rochester Epidemiology Project (REP) is an extensive medical records linkage system
founded in 1966, whereby the medical records of almost all residents of Olmsted County,
Minnesota, United States, may be used for the epidemiologic study of disease over the past
50 years (4,5). Although there are some limitations in the generalizability of data cultivated
from the REP owing to a less racially and ethnically diverse population, the ability to obtain
a multitude of health information from a population of approximately 150,000 people in a
well-defined geographic region has been helpful.

In 2 previous publications, incidences of diseases primarily affecting the skin were reported
1) without subcategorization and 2) subsequently stratified by sex (6,7), with a comparison
to reports from the world literature in 1 of the studies (7). The purpose of our study is to
better understand age-specific incidence rates (IRs) of diseases that primarily affect the skin
in Olmsted County and, similarly, age-specific IRs worldwide.

Materials and Methods

The highest IRs (per 100,000 person-years) by age group for diseases primarily affecting the
skin were collected from all of the REP studies in Olmsted County, Minnesota, generated
between 1966 and June 2016. Studies in which these data were included as a figure(s), rather
than numerically defined, were excluded. Studies reporting appropriate data but with fewer
than 10 patients in the analysis were also excluded from our study. The following parameters
were recorded for each report fitting our inclusion criteria: source, study period, skin

Int J Dermatol. Author manuscript; available in PMC 2019 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wessman et al.

Results

Page 3

disease, age, number of cases, age group, and highest IR per 100,000 person-years by age
and sex, similar to previous studies (6,7).

We subsequently performed a search of the worldwide English-language literature
describing age-specific IRs for diseases that primarily affect the skin during our study period
of 1966 through June 2016 by using PubMed. If appropriate data were present but analyses
were performed on 10 or fewer patients, the study was not included in our review. Some
studies reported only overall IRs by age group with no subclassification by sex, and vice
versa; these studies were included. Similar to a previous publication (7), we limited our
world literature review to 5 publications per disease in each of 5 main categories (which
were also used in previous publications [6,7]): 1) skin cancer, 2) connective tissue diseases,
3) papulosquamous diseases including psoriatic arthritis, 4) infections and infestations, and
5) other skin diseases. For each disease, we chose to limit our search to a maximum of 5
most-relevant publications.

We used the following search terms for the English-language literature via PubMed:
incidence AND age-specific incidence AND basal cell carcinoma OR squamous cell
carcinoma OR atypical nevi OR lentigo maligna OR cutaneous melanoma OR systemic
lupus erythematosus (SLE) (definite, suspected, or combined), OR mixed connective tissue
disease OR primary Sjogren syndrome OR psoriasis OR psoriatic arthritis OR pityriasis
rosea OR herpes zoster OR herpes progenitalis OR condyloma acuminatum (genital warts)
OR cutaneous nontuberculous mycobacterial infection OR delusional infestation OR
alopecia areata OR hidradenitis suppurativa OR infantile hemangioma OR Behcet disease
OR venous stasis syndrome OR burning mouth syndrome OR leukocytoclastic vasculitis OR
sarcoidosis (isolated cutaneous, or systemic with sarcoidosis-specific cutaneous lesions or
systemic with erythema nodosum).

We abstracted the same parameters from each of the studies meeting our criteria as outlined
above and additionally included study method and geographic area. We found no
comparative studies meeting our criteria for the following diseases: atypical nevi, mixed
connective tissue disease, pityriasis rosea, herpes progenitalis, cutaneous nontuberculous
mycobacterial infection, delusional infestation, hidradenitis suppurativa, infantile
hemangioma, burning mouth syndrome, leukocytoclastic vasculitis, and sarcoidosis; either
studies were not found, age-specific IRs were not reported, or age-specific IRs were
presented as figures rather than numerically reported.

Results from REP studies are summarized in Table 1. In general, nonmelanoma skin cancer,
lentigo maligna, herpes zoster, delusional infestation, venous stasis syndrome, venous ulcer,
and burning mouth syndrome were more commonly diagnosed in the elderly. In contrast,
persons younger than 65 years in Olmsted County were more likely to have atypical nevi,
psoriatic arthritis, pityriasis rosea, herpes progenitalis, genital warts, alopecia areata,
hidradenitis suppurativa, infantile hemangioma, Behcet disease, and sarcoidosis (isolated
cutaneous, with sarcoidosis-specific cutaneous lesions and with erythema nodosum).
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Table 2 summarizes the literature published in English on non-REP studies. In general,
nonmelanoma skin cancer was diagnosed more commonly in persons older than 70 years.
Malignant melanoma and melanoma in situ were diagnosed more frequently in those older
than 65 years. Herpes zoster and venous leg ulcer were also more common in the elderly. In
contrast, lentigo maligna, SLE, psoriatic arthritis, pityriasis rosea, genital warts, and Behget
disease were more likely to be diagnosed in persons younger than 65 years.

Discussion

Skin Cancer

In Olmsted County, nonmelanoma skin cancer, including basal cell and squamous cell
carcinoma, was more commonly diagnosed in persons older than 85 years, except in one
study in which IRs were generated in a population younger than 40 years (8-10). World
literature reports were similar; both nonmelanoma skin cancers were most commonly
diagnosed after age 70 years (41-45).

REP studies highlighted an increased likelihood of diagnosis of cutaneous malignant
melanoma in Olmsted County in persons older than 60 years, with the highest reported
incidence for women occurring in the 40- to 59-year-old age group in one study (13,14). In
the world literature, the highest incidence of malignant melanoma and melanoma in situ was
in those aged 65 years and older (44-51). Of note, premalignant melanoma in a study in
western Australia was more commonly diagnosed in men older than 80 years, whereas
women were most commonly aged 40 to 49 years (57). In Olmsted County, lentigo maligna
was more commonly diagnosed in those aged 70 years and older (12). Incidence reports in
the world literature of lentigo maligna and lentigo maligna melanoma by age group are not
as definitive; more studies outlining incidence by age may be of benefit to improve our
epidemiologic knowledge of these specific skin diseases (52,55,56).

Connective Tissue Diseases

Age group does not as easily delineate trends in incidence of connective tissue diseases from
the REP. This may be partly due to the different definitions used to describe a diagnosis of
SLE, including SLE, definite SLE, suspected SLE, and combined SLE. In general, the
highest incidences of SLE occurred in those older than 45 years in Olmsted County (15-18).
Two world studies showed the highest incidence of SLE by age group to be in persons ages
16 to 19 years and 35 to 44 years, respectively, with contrasting age groups by sex and race
in a study from Baltimore, Maryland (58,59). For mixed connective tissue disease, the
highest incidence was reported in persons aged 60 to 69 years in Olmsted County.

Patients in Olmsted County with primary Sjogren syndrome were more likely to receive a
diagnosis after age 75 years if male and between 55 and 75 years if female (19, 20).
Similarly, in Taiwan, those aged 65 to 74 years were more likely to have primary Sjogren
syndrome (61).
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Papulosquamous Diseases

In Olmsted County, psoriasis was more commonly diagnosed in persons aged 60 to 69 years
in 2 REP-derived studies, with the highest incidence occurring in men at a later age than in
women, whereas for psoriatic arthritis the opposite was true; more men had a psoriatic
arthritis diagnosis at an earlier age (21-24). Similar findings were noted elsewhere for
psoriatic arthritis (63,64,67).

Pityriasis rosea was uniformly more common in 20- to 24-year-olds in both men and women
in Olmsted County (25). In Athens, Greece, most diagnoses were made in persons aged 31
to 35 years and between the ages of 21 and 25 years and 6 and 10 years in female and male
patients, respectively (68).

Skin Infections and Infestations

Herpes zoster in Olmsted County was diagnosed predominantly in those aged 80 years and
older in the 2 studies in which the population comprised adults (27,28). Similarly, the
incidence of herpes zoster in adults in the world literature was highest in persons older than
or equal to 65, 75, and 85 years, depending on the study (69, 71-73). Herpes progenitalis in
Olmsted County was most commonly diagnosed in women of childbearing age, 20 to 24
years; the same was true for genital warts (29,30). The incidence of genital warts was
comparatively highest in persons of reproductive potential in Northern California, Denmark,
Sweden, and Australia (74-77).

Cutaneous nontuberculous mycobacterial infection was most commonly diagnosed in those
older than 60 years; delusional infestation was typically diagnosed in persons older than 80
years in Olmsted County (31,32).

Other Skin Diseases

In REP studies, alopecia areata was more commonly diagnosed in persons aged 30 to 39
years (33,34). Hidradenitis suppurativa was more commonly diagnosed in those aged 20 to
29 years (2). Behget disease was more commonly diagnosed between the ages of 18 and 29
years in Olmsted County, with an increased age at diagnosis for men (30-39 years) (36).
Similarly, a study performed in southern Sweden demonstrated Behcet disease as diagnosed
most commonly in the 25- to 34-year-old age group for combined sexes (78).

In Olmsted County, venous stasis syndrome and venous ulcer were most commonly
diagnosed in men and women older than 85 years (37). Results were similar worldwide, with
diagnosis in men and women more commonly after age 90 years (79).

Burning mouth syndrome was most commaonly diagnosed after age 80 years,
leukocytoclastic vasculitis after age 60 years, and sarcoidosis after age 40 years in Olmsted
County (38-40). Interestingly, men had systemic sarcoidosis with specific cutaneous lesions
and with erythema nodosum earlier than women, whereas isolated cutaneous sarcoidosis was
more commonly diagnosed in women at an earlier age (40).

Int J Dermatol. Author manuscript; available in PMC 2019 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wessman et al.

Page 6

Study Strengths and Limitations

Conclusion

We recognize several strengths and limitations of our study. The REP is extremely useful for
obtaining standardized data in a population over time. We believe that this compilation of
data in comparison with international studies is helpful for recognition of skin disease in the
elderly across the globe, with consideration toward allocation of future resources. The
specific limitations regarding the use of REP studies are further outlined in a previous
publication (6). We recognize that our method of article selection and search criteria may
introduce bias into our review and may not provide a wholly comprehensive picture of the
age-related incidence of certain diseases. Also, whereas choosing 5 articles may be suitable
for frequently occurring diseases, further investigation and reporting of IRs in rarer diseases
would be valuable. We also recognize the difficulty in comparing REP studies with studies
from the world literature, specifically because of differences in study design, population
characteristics, age groups, and eligibility criteria reported in each study. Also, reporting IRs
as standardized or crude rates may or may not affect how data compare between REP and
world literature studies. Meta-analyses and meta-regression analyses were not performed
because of scarcity of data pertaining to age-related incidences for certain diseases. Future
studies and analyses may contribute to a more comprehensive appreciation of age-related
incidence rates regarding this topic, as well as provide information about bias across studies.
Future studies may also evaluate the effects of obesity and weight gain on the incidence of
diseases primarily affecting the skin, which is outside the scope of the current review. We do
also recognize that the extent of this review, as well as the time period used for the collection
of data, is large, which reflects the large amounts of data available for comparison through
the REP. Using a study period of 1966 through June 2016 is a limitation of our study in that
more recent trends in IRs may not be as accurately portrayed. We included the dates of
relevant studies and note that for some diseases a stricter time period would have excluded
studies for rarer diseases. In addition, our use of the REP is a limitation in that certain
diseases common in the elderly, such as actinic keratosis and chronic actinic dermatitis, were
not included in our review.

We describe several reports of diseases primarily affecting the skin subcategorized by age
group, particularly examining data accumulated by the REP from 1966 to the present and
gathering comparative data within the world literature. Our results indicate that several of
these skin diseases may have increased incidences within certain age group categories.
Despite differences in study methodologies and designs, we found similarities in skin
diseases by age group between the REP and world literature studies. Nonmelanoma skin
cancers, herpes zoster, and venous ulcer were found to be of highest incidence in the elderly,
whereas psoriatic arthritis, pityriasis rosea, genital warts, and Behget disease were less likely
to be diagnosed in the elderly. We believe that further subcategorization of diseases that
primarily affect the skin encourages appropriate use of resources in our field and
advancement in the knowledge of dermatologic disease for research, optimal patient-
centered care, and population health initiatives. We also believe that highlighting those
diseases for which incidence subcategorization by age is scarce indicates that further study
in these areas may be undertaken.
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