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Abstract 

Background Benign skin tumors become more common with advanced age. However, little is known about the eti‑
ology of these common lesions. Our objectives were to evaluate the risk factors for seborrheic keratosis, lentigo sola‑
ris, cherry angiomas and melanocytic nevi in an elderly population. Our candidate predisposing factors were sex, age, 
Fitzpatrick skin type, history of outdoor work, life style factors and anthropometric measurements and laboratory tests.

Methods In this retrospective cross‑sectional study of a large, well‑documented cohort, a total body skin examina‑
tion (TBSE) was performed by dermatologists. The information gathered was augmented with self‑reported data. The 
associations between benign skin tumors and the risk factors analysed with the Chi square test, Fischer exact test 
and analysis of variance as appropriate.

Results The study included 552 participants aged between 70 and 93 years. According to the TBSE, benign skin 
tumors were present in up to 78.7% in certain subsets of participants. Seborrheic keratosis was the most common 
lesion type, and 15.6% of all cases had > 50 lesions. Seborrheic keratosis were more common in males (p < 0.05), 
while lentigo solaris and cherry angiomas were more common in females (p < 0.05). A history of outdoor working 
associated with higher number of lentigo solaris and seborrheic keratosis lesions (p < 0.05). There was an associa‑
tion between lower glycated haemoglobin levels and the presence of multiple cherry angiomas (p < 0.05). Female 
subjects with multiple cherry angiomas had higher levels of high‑density cholesterol and lower triglyceride values 
than in those with fewer cherry angiomas (p < 0.05 for both). In males, lower mean haemoglobin levels were associ‑
ated with multiple cherry angiomas (p < 0.05).

Conclusions We found sex differences and several new possible etiological factors behind benign skin tumors 
which, despite being common, remain poorly characterized.

Keywords Benign skin tumor, Seborrheic keratosis, Lentigo solaris, Cherry angiomas, Melanocytic nevi, Total body 
skin examination, Etiology

Background
Seborrheic keratosis is the most common benign skin 
tumor type, followed by lentigo solaris and cherry angi-
omas [1–4]. All become markedly more common with 
advanced patient age [4–6]. By contrast, benign melano-
cytic nevi are more common in younger adults than in 
older persons [7, 8].

Such tumors are one of the most common reasons for 
a primary care physician visit [9]. This is especially true 
of older persons since their skin symptoms often cause 
concern while they resemble those of malign tumors, and 
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because the patients do not know why they appear. Aside 
from their prevalence among the elderly, the etiology of 
benign skin tumors has been the subject of relatively little 
research. According to a few existing reports, age is the 
main risk factor for seborrheic keratosis and cherry angi-
omas [10, 11]. Exposure to ultra-violet (UV) radiation 
can increase the incidence of seborrheic keratosis, mel-
anocytic nevi and lentigo solaris [12–15]. There is also 
some evidence for a relationship between insulin resist-
ance and seborrheic keratosis, [16] and the appearance 
of cherry angiomas has been linked to disturbances in 
patients’ lipid profiles; [17] hormonal changes may have 
an effect on the onset of cherry angiomas [17]. Younger 
individuals with fair skin types carry a higher risk of mel-
anocytic naevi, although data are lacking in older people 
[18, 19]. Example phenotypes of all four of these condi-
tions are seen in Fig. 1.

The aim of this study was to identify possible factors 
associated with, and predisposing for, benign skin tumors 
in an older population. More precisely, we aimed to study 
the association of sex, itching, lifestyle factors, anthro-
pometric measurements and laboratory parameters with 
seborrheic keratosis, cherry angiomas, lentigo solaris and 
melanocytic nevi in adults aged 70 and older belonging 
to the Northern Finland Birth Cohort 1966 (NFBC1966) 
Parent Study.

Methods
Setting and participants
This was a cross-sectional study of Finnish adults aged 
from 70 to 93  years, conducted as part of the North-
ern Finland Birth Cohort (NFBC1966) Parents Study. 
The NFBC1966 is an epidemiological and longitudi-
nal research program, based in the two northernmost 
provinces in Finland (Oulu and Lapland). The data set 
comprises diverse information on the offspring of the 
mothers whose expected delivery date fell between Jan-
uary 1 and December 31, 1966 [20, 21]. Between 2018 
and 2019 the living parents of the subjects in the study 
were invited to respond to a health questionnaire and to 

participate in a comprehensive health study including a 
total body skin examination (TBSE) performed by a der-
matologist capable of performing dermoscopy [7].

Subjects’ skin type, and all skin tumors and skin dis-
eases found in the TBSE were recorded. The study partic-
ipants were classified into four groups according to their 
skin type by using the modified Fitzpatrick’s criteria as 
follows: skin type I “skin always burns”, type II “skin burns 
often”, type III “skin burns occasionally” and type IV “skin 
never burns” [22]. In this study, “light skin type” refers to 
types I and II and “dark skin type” to types III and IV. The 
dermatologist recorded the total number of skin tumor 
sites for each patient and for study purposes, the pres-
ence of > 50 sites is referred to as “multiple” tumors. [7] 
Questionnaires were used to gather information about 
patients’ ‘outdoor history’ (“Do you have a history of out-
door working?”), their number of offspring, itching of the 
skin (“Do you have disturbing itching of the skin?”) and 
smoking status (“Do you currently smoke/Have you ever 
smoked?”). Metabolic parameters were comprehensively 
studied in all subjects, and these methods are described 
in detail in Appendix S1.

Statistical analyses
The overall prevalence of benign skin tumors was cal-
culated. The Chi-Square test, or Fisher’s exact test when 
appropriate, was used to test difference in categorical 
variables and analysis of variance (ANOVA) for continu-
ous variables. Statistical analyses were conducted using 
the R software package version 4.0.2 (https:// cran. rstud 
io. com) and a p-value < 0.05 was considered statistically 
significant.

Ethical approval
The Ethical Committee of the Northern Ostrobothnia 
Hospital District approved the study (115/2012), which 
was performed according to the principles of the 1983 
Declaration of Helsinki. Informed written consent to 
participate was obtained from all study participants. 
The data were handled at the group level only, personal 

Fig. 1 Clinical presentations of benign skin tumors. A Multiple seborrheic keratosis (brown tumors) and multiple cherry angiomas (red tumors); B 
Lentigo solaris; C Melanocytic nevus. Photos: Archives of the Department of Dermatology, Oulu University Hospital

https://cran.rstudio.com
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information being replaced by identification codes result-
ing in complete anonymity.

Results
A total of 12,027 parents of the NFBC1966 were sent the 
health questionnaire. Of those, 5,559 (46.2%) responded. 
All the responders living in Oulu area (n = 1,239) were 
asked to participate in the clinical examination, and 552 
participants (44.6%) took part. Evaluable data were avail-
able for 346 female and 205 male participants. Table  1 
shows the prevalence of each of the selected study 
tumor types, and their associations with the selected risk 
factors.

Predisposing and associative factors with benign skin 
tumors
Seborrheic keratosis
As shown in Table  1, patients with multiple site sebor-
rheic keratosis were more likely to be male than female 
21.6% and 12.1% cases, respectively (p < 0.05). Multiple 
tumors were also seen significantly more often in those 
with the history of outdoor working than in those with-
out. Those with a darker skin type presented more often 
with multiple tumors than those with lighter skin. Simi-
larly, among those who reported itching, multiple tumors 
were more common (20.7%) than in those without itch-
ing (14.2%) but this finding did not reach statistical sig-
nificance. A significant association was found between 
smoking and multiple seborrheic keratosis. In females a 
lower number of offspring was significantly associated 
with a higher number of tumors.

In males, multiple seborrheic keratosis was seen more 
often in those with higher body mass index (BMI) when 
compared with those with lower BMI, and in those with 
higher fasting plasma glucose level (fP-gluc) than in those 
with lower fP-gluc, however, these findings did not reach 
statistical significance (Table 2).

Lentigo solaris
Multiple-site lentigo solaris were seen significantly more 
often in females than in males. Those with a history of 
outdoor working were more likely to have multiple senile 
lentigos than those without, but the result did not reach 
statistical significance. In female participants, multiple-
site lentigo solaris was significantly more common with 
advanced age (Table 1).

Cherry angiomas
Multiple cherry angiomas affected females significantly 
more often than males (Table  1). As shown in Table  2, 
a lower glycated haemoglobin (HbA1c) level was asso-
ciated with a higher number of cherry angiomas in 
both sexes, reaching statistical significance in females 

(p < 0.05), but not in males (p = 0.473). Female subjects 
with multiple cherry angiomas had significantly higher 
high-density cholesterol (HDL) and lower triglyceride 
values than those with fewer cherry angiomas. In turn, 
lower mean haemoglobin (Hb) in males was significantly 
associated with the presence of multiple cherry angio-
mas. Lower BMI was weakly associated with the presence 
of multiple cherry angiomas in both sexes, but this find-
ing did not reach significance in either males or females.

Melanocytic nevi
Individuals with no melanocytic nevi most commonly 
belonged to the skin type group I. In turn, those with 
multiple nevi more often than not had a history of out-
door working but this finding did not reach statistical 
significance. Those with multiple nevi seemed to have 
a smaller number of offspring but the evidence of this 
association was weak. Male participants with multiple 
melanocytic nevi were significantly more likely to have a 
lower HbA1c levels than those who had no nevi. A simi-
lar trend was seen in fP-gluc, but the result was not sta-
tistically significant.

Discussion
This population-based study evaluated the etiological 
factors of benign skin tumors. We found several different 
predisposing factors, each of which could represent part 
of the etiologic process for these tumors. Furthermore, 
our findings confirm that benign skin tumors are exceed-
ingly common in elderly people [7].

Almost 80% of our subjects had at least one benign 
skin tumor, and the presence of multiple tumors varied 
between tumor types, but affected as many as 15.6% of 
cases. The most common benign skin tumor was sebor-
rheic keratosis, followed by lentigo solaris. This echoes 
the results of previous studies: an Iranian study of 259 
persons aged 60 and over found benign neoplasms in 
68.3% of the population, with seborrheic keratosis (49.4% 
participants) the most frequent [1]. A German study of 
223 persons aged 65 and older found seborrheic keratosis 
56% of the participants [2]. To date there is no exhaustive 
explanation as to why the frequency of benign tumors 
increases with age.

Despite their high incidence, the etiology of seb-
orrheic keratoses has not been widely studied and 
remains partly unclear [23, 24]. We found seborrheic 
keratosis to affect a greater proportion of males than 
females. Previous studies have not found significant 
sex differences in the incidence of these lesions but in 
some studies males have been reported to have more 
seborrheic keratosis sites on the trunk and arms than 
females [24]. As mentioned previously, age is recog-
nized as a risk factor for seborrheic keratosis: while it 
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is not unknown in people as young as 15–25 years old, 
it can be present in 100% of populations over the age 
of 50  years [25]. When comparing the present results 
to the previous NFBC1966 study with younger partici-
pants (46-year-olds) the incidence of seborrheic kerato-
sis was clearly higher in the present study than among 
the younger cohort members both in females (76.6% 
vs. 47.2%) and males (82.4% vs. 40.9%) [8]. Previous 
studies have also found some evidence of a role of UV 
radiation in the pathogenesis of seborrheic keratosis 
[14, 24]. We similarly found that a history of outdoor 
working was associated with a higher number of sebor-
rheic keratosis sites. Smoking ang pregnancy have also 
been proposed as risk factors for seborrheic keratosis 
[26, 27]. A Chinese study found that smoking was asso-
ciated with seborrheic keratosis [26]. We found multi-
ple lesions to be more common among smokers than in 
those never smoked. In general pregnancy is known to 
alter the frequency of skin tumors, specifically increas-
ing the likelihood of seborrheic keratosis [27]. Interest-
ingly, we found that females with multiple seborrheic 
keratosis tended to report a lower number of offspring. 
However, lack of evidence prevents the confirmation 
of any relationship between seborrheic keratosis and 
pregnancy. We also found that those with multiple 
seborrheic keratosis reported more itching than those 
without (although the result was not statistically signif-
icant). Itching is an uncomfortable sensation that leads 
to scratching and has been linked to multiple psychoso-
cial symptoms such as depression and anxiety [28]. Fur-
thermore, our male participants with multiple lesions 
tended to have higher BMI and higher fP-gluc levels 
when compared with those with fewer lesions. Never-
theless, more studies are needed to confirm any asso-
ciation between metabolism and seborrheic keratosis.

We found a female predominance in numbers of cases 
of lentigo solaris, a finding that differed from that of a 
Turkish study in which lentigo solaris was more common 
in males than females (83.9% vs 77.3%) [29]. This differ-
ence may at least partially be explained by ethnicity, since 
our population was entirely of Caucasian origin. How-
ever, we did not find any significant differences between 
skin types. Lentigo solaris is well known to be strongly 
determined by prolonged exposure to UV radiation, but 
air pollution may play a role as well [12, 13]. In our study, 
cases of lentigo solaris were also more frequently seen 
among the subjects with a history of outdoor working 
than in those without, but the result did not reach statis-
tical significance. The prevalence of lentigo solaris lesions 
was a markedly higher in this older study population than 
in the 46-year-old subjects of the previous NFBC1966 
study, both in males (56.6% vs. 10.1%) and females (78.3% 
vs. 16.6%) [8].

The pathology of cherry angiomas (haemangioma, vas-
cular lesion) is not completely known and there are only 
a few studies of their risk factors [10, 11]. In our study, 
cherry angiomas were more common among females, 
nevertheless, previous studies have recorded contradic-
tory findings on sex differences [8, 30]. Some somatic 
gene mutations and pregnancy have been reported to 
as risk factors for cherry angiomas [1, 11], but the role 
of hormonal factors in the pathogenesis of cherry angi-
omas is still unclear [31]. Interestingly, in our study, 
cherry angiomas were more common in females with 
fewer children. However, the evidence for an associa-
tion was weak and this postulate needs to be studied in 
larger populations. We noticed also a trend towards a 
‘more healthy metabolism’ among subjects with multiple 
cherry angiomas: these subjects had lower HbA1c and 
triglyceride levels and higher HDL levels. There were no 
statistically significant associations with total cholesterol 
or low-density cholesterol (LDL), but a lower BMI was 
associated with the presence of multiple cherry angio-
mas in both female and male participants. Interestingly, 
male subjects with multiple cherry angiomas had also 
lower hemoglobin values. The incidence of cherry angio-
mas increases with age as do those of seborrheic kerato-
sis and lentigo solaris, however, the increase was not so 
distinct with cherry angiomas [10, 11]: the incidence of 
cherry angiomas in the NFBC1966 study of 46-year-olds 
the incidence was only a little lower than in the present 
study both in female (67.0% vs. 65.9%) and male (57.6% 
vs. 54.2%) [8].

Melanocytic nevi
Fitzpatrick skin type affected the incidence of melano-
cytic nevi, although there was a great deal of variation 
in skin group sizes. In general, people with a lighter 
skin type are at greater risk of skin damage caused by 
the sun and getting both melanoma and non-melanoma 
skin cancers [32]. The largest proportion of partici-
pants with no nevi was found in the skin type I group, 
and the type IV group had the highest proportion with 
multiple nevi. This contradicts the findings of some 
previous studies, which reported that lighter skin car-
ries a greater risk for melanocytic nevi, however, those 
studies mostly had a population far younger than ours 
[33–35].There was also an association between outdoor 
working and multiple melanocytic nevi – confirming 
that the cumulative amount of UV radiation increases 
the number of nevi [15]. Interestingly, a higher number 
of melanocytic nevi was associated with better glucose 
metabolism (lower HbA1c and fP- gluc levels), and 
to the best of our knowledge, our study is the first to 
find such an association. Previous studies have found 
various other factors to be associated with the onset of 
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melanocytic nevi; for example immunosuppression and 
immunodeficiency correlate with higher numbers of 
nevi, and genetic factors also play a role [15]. In addi-
tion, hormonal factors (such as pregnancy and puberty) 
have been shown to affect the development of nevi [15]. 
However, among our female participants we found no 
significant association between number of offspring 
and the presence of melanocytic nevi, although there 
were signs of a trend towards multiple nevi in partici-
pants with fewer offspring.

To date our TBSE study is the one of the largest in an 
elderly general population. The fact that the skin evalu-
ation was performed by experienced dermatologists 
decreases the risk of bias that might result from erro-
neous diagnoses. The unique design of the birth cohort 
allowed us comprehensively to investigate the etiol-
ogy of these lesions and to examine multiple metabolic 
measurements as candidate risk factors. One limitation 
of the study was that not all invited subjects chose to 
participate, but considering the relatively high age of 
the study population, the participation rate in the clini-
cal examination was moderately good. Furthermore, 
some data were missing from the health questionnaires 
and some statistical analyses may have been underpow-
ered due to the rather small study population. While we 
assessed the effect of a history of working outdoors, lei-
sure time spent outdoors was not accounted for, which 
may have affected the results. The ethnic homogene-
ity of our population means that our results cannot be 
generalized beyond other similarly-aged Caucasian 
populations.

In conclusion, the prevalence of benign skin tumors 
increases with advanced age. As a result, it can be more 
challenging to differentiate malignant skin changes 
from benign ones [7, 36]. For example, clinically dis-
tinguishing melanoma from seborrheic keratosis can 
sometimes be difficult [4, 37]. Benign skin tumors easily 
cause distress and discomfort, and are one of the most 
common reasons for a physician visit, [9] thus con-
tributing to the overall burden on healthcare services. 
We found some interesting possible factors associating 
with benign skin tumors such as smoking with sebor-
rheic keratosis and the number of offspring in females 
with cherry angiomas. However, more research is 
needed to strengthen the clinical relevance of our find-
ings and to add knowledge of the etiology and patho-
genesis of benign skin lesions, which could in turn lead 
to the enhancement of prevention strategies.
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