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Benign skin tumors in older persons: R

a population-based study
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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-
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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
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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
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Fig. 1 Clinical presentations of benign skin tumors. A Multiple seborrheic keratosis (brown tumors) and multiple cherry angiomas (red tumors); B
Lentigo solaris; € Melanocytic nevus. Photos: Archives of the Department of Dermatology, Oulu University Hospital
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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 (HbAlc) level was asso-
ciated with a higher number of cherry angiomas in
both sexes, reaching statistical significance in females

Page 3 of 8

(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 HbAlc 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



Page 4 of 8

(2025) 25:226

Leskela et al. BMC Geriatrics

Ajuo syuedpiyied sjewsy =,

spiemialye elep Jo sn ay3 pasnyai s323(gns Apnis swos ‘o' e3ep Buissiw 3wos 3q Aew 319y} LxN

pa1e1s 9SIMIBYIO SSIUN (%) N Se pajuasaid ale eleq

ues
LS50 WLST (et (€ace €600 (Wo)zTc  (Lole  (BL0€ €150 €nLre (©ooe (@ole 9100 (©L9C (l6eT Wa9E ;#mc_‘_n_mtomnmm‘__wvn_:h:.\z/_
©@etv (6sh) LS (509)9S 60) L  (O¥9) 1L (1'SE)6E (66) L1 (899) €9 (€€€) LE (L00) €T (899 €9 (STO) Sc SOA-
99l (8Sy) Loz (909) cee (6'9)9C (F2S)TST (£9¢) L9l (06) 2z (1'99) 06T (6'80) LTL (cr) o @¥9)¥8r  (0'L0) 6 ON -
6660 ¢L00 0£0°0 9L10 A1Burqunisip Buiy upjs
000 (009) S 009§ (000 (009) S 009§ (0ol L 004 L (000 ¢ (009) s (00ov) ¥ (ool L SOA -
(8€)8 (8/¥)00L (£8%) LOL (8€)8 (r8S)Tel (8L£)6L (8¥)0L (809) Lzl (¥¥E)TL €9 ve (G79)0el  (CLD Wy N0 -
9zl @B¥r)8rl (S190LL (8961 (165 G561 (CSE) 9Ll (04) T (859 Ll (€10 06 (cvl) vy @y9 cie (Sl 1L ON -
160 8990 ¥9€0 6700 Bunjows
©9)s (vhve (L8y) L€ €01 (Ev9e6r (C¥e) 9 L6 @194y (€90 0C O 1z (999 ¢y (Sl el SOA-
(ce)sL (09p) 8l (809) Lie (§6)9T (818 vt (L9€) vLL (L'S) ¥ (9%9) 90€ (F0€) 1 (e v9 (€¥9) ¥0E (TC0) S0l ON -
Bbupjiom
9€€0 LETO G900 9000 1o0pino o K10isiH
(€18 (556)6€ (£/9)€9 (S¥) S (60995 (S¥P) 6V F9 L ¥99)eL (€10 0¢ w6l (96959 (6T S¢C Al-
@) (805)GCL (9/¥) /L1 (€9) el (1'gs) evl  (99¢€) 06 (G9)9L (€99) €9l  (TLD) L9 (rel) Ly (8€9) 451 (L) Ty I -
(Sv)8 (€87 98 (CL¥) €8 (196 @¥IvLL (10 €S @9) Ll L9 Lol (#'9€) ¥9 (col)gL ©¢€9 il (190 9¥ -
0o Gy (s9)€lL (0o (8890l ([Tl L ©oo vl /D¢ @@Ly vl (S€dv |-
£000 00€0 G920 9z1L'0 adAy upys ydredziy
e L sy g6 (1SS0l 0Dy 9s9vLL Ty /8 (6¥) 0L (£19)90L (Veb) 68 @Ldvy 809 vl  (9£1)9€ d_N -
| el (@or)09L (009) €Ll (99)€C (¥09) 60T (6CE) ¥l 69 ve (Lo ive (L1062 (lzh ey (Sv9) ece  (WeD) 18 9lewaS -
LS6'0 6000 1000> 8000 X3S
0¢ 374 8L¢C L (43 L0¢ i3 €6¢ 79l 98 Ly L1 «N
anjead  06< 0s-1 9uoN onjead  06< 0S-1 9uoN onjead  06< 0S-1 suoN anjead 0s< 0S-1 SUOoN

1Aau dnfooue

sewolbue Au3Yy)

siiejos obua

SIS0}eId)| J13Y110gas

1010} S 91ePIPURD APN1S PI13]9S 2Y1 UM SUOIIRIDOSSE 41941 pUB SIouny ulys ubluag | ajqer



Page 5 of 8

:226

(2025) 25

Leskela et al. BMC Geriatrics

(as) uesw se payuasaid aie eyep ||y

SpieMmJa}4e e1ep JO 3SN BY1 Pasnyal s1a(qns Apnis awos 31 e1ep Buissiw dwos aq Aew a19Y3 ‘N

(1/10wiw)

8090 (€0) 'L 60 €L o)Lt §/60 (SO L'L (Lot (80 €L w90 (cootL (60) €L (ot SLE0 V¥t ozt o) L'L saplaAibii-4
(]/10uWwi) jos2183/042

7670 (et (80) ¥'C (60) €T w80  (O1)StT (60) €T (80) €t LEE0 (Lo)ee (60) €T (60 ¥c  €£r0 onee (80) €T (60) 7T Ausuap-moj -
(]/10wwi) jos2153/042

w60 (€0) ¥l Fo) vl Fo) vl 950 (S0 €L F0) ¥'L F0) ¥'L 8€6'0 (€0 st Fo) vl F0) ¥'L 897°0 (€0 el Fo) ¥'L (Fo) sl Ausuap-ybry -4
(1/10uwiw)

910 €Ly vy oney 6660 (L'€Y (WY ha% oey 5080 (Lo ey oney ¥y Tlso ey ey vy [042153/0Y -
('s0) (1/1owin)

0€€0  (96)€9L (€70 9S8 ($'120) 298 0560 ceLL (Lol)evs  (060) £98 5980 (86)908 (FeO 98 (9T LS8 7990 (LT Tss  (STQ) 798 (S€0) LS8 auIUDAID -
(jowy/joww) ugojb
S000 (e eve  (96)TTy (85 €6€ €0 (1989 (64)80r  (1'9) L0V 1290 @9y w8y Lor  (SHLOF /€0 (SOL)ZLTh (o oor (69) 96¢ -oway pajpdAib-d

700 (Fo)v's %k (£0)8's v (€166 ©1c9 (cnes 1890 (90) 8¢S 009 (o9  89L0 (8789 (60)6'S 60065 (1/1oww) asoonjb

80 (€1 08rl SLYErL (LED 6Lyl P00 (LATTel @) Lvrl (€191l €S0 W TTrl  (SELSErL (OLL) TTrL LIZo  (esneerl (oL 0oeyL (BLL)€orL  (/6) uigobowany-g
(;w/B%)

lzzo  (0geve (69 cic (e 89 €EV0  (LV)8ST  (9€)89C  (9¢) I'/¢ /580 (CEIRarad Q¢ gor  (L90LL  £9T0 0% 122 (Le)eLe (8085 xapul ssow Apog

6710 (S 69. (Fe)L8L  (6€)L6L 180 (898 (89Tl  (9€)T6L 9€1'0 (8€) 6'6£ (SO ¥es  (6€)88.  0£90 (€€) 6L (6€) L'6L (Lre)ceL aby
ssley
(1/10wiw)

8780 ol (S0t (COX 2000 (0Tl (soct 90 ¥l €820 (Lot (St (L0 ¥l L1150 (o (st ok sapLadAibi -4
(]/joww)josa158/042

6120 c1)se (60)8¢ (60) LT G680  (60) LT (60) LT (60) LT 0510 (60) LT (60) LT (6006 860 o1)zse (60) LT (60) LT Ausuap-mo| -
(]/|owwi) jos2183/04>

9/€0 (S0 S'L (o) L1 (S0 L1 €200  (FO)6'L Fo) 'L Fo) 9L 0990 (S0 8L (o) L1 o) 'L 79L0 (S0 L1 o) 'L o) L1 Ausuap-ybry -4
Q\\OEEV

880 Fsy s (rnos v.50  ([CES (rnos ey Lo ounrs rney (I'nes 8580 €nrs (rnos (rnos /012159/0YD -
(2 (1/j0win)

LEL0 vD¥e9 (@S89 (#81) £'89 910 [Y9 (9SL)¥S9  (S61) 569 08/0  (WSL)SS9  (SS1)999  (FlOv/9 2060  (FELEYI  (S9L¥99  (S61) #'89 aUIUIDAI~
(jow/joww) uiqo/b

090 UV vor (8% L6E (659 S0 LE00 (60088 (09968 (€9 VLY dordo} oSy (S986e WP SOF  £090 (cH) 60y (T9) 66€ (6V) €0 -owapy parvAb -4

8060 (80)8's (80)8'S cnes ISL0  (S0)9¢ (o18s (o9 8970 (109 (80) 8 (Sc9  v9L0 (80)6'S () es (80)8S  (i/|oww) 950364

S6L0 (Sl)8/EL (FLY9EL (SOL) LpEL 6/70 (1'9)95EL (I'LL)9veEL (S11)99€L G960 (BTl esel (0Ll €sel (60L) vseL 0670 (U'LL)E€/EL (o) 6veEL  (TTL) ¥SEL  (1/6) ugobowanH -g
(;w/B)

6/¥0 (')l (L)Ll (T eLe 0610 (£L90ST (EV)9Lc OV 8LT 7or'0 (Cazkerad Oy €Lz UPWEBT  €¥ED (¢ 69T 87) 5L (F'y) 08¢ xapul ssow Apog

(190  (0WT8L  @W /i O Tss €680 (£€)08L (¥ L8L (6€)LLL SL00 (£€) 8'8L (€Y €8s OW69L  ¥Teo (L) 0LL (€v) T8L (6%) 08 aby
s9|ewad
(114 €ST 8T LT €€ 10T 143 €S€ 9L 98 LYE L1L %N

anjead 05 < 0S-L auoN anjead 0s< 0S-1L auoN anjead 0s< 0S-L auoN onjead 0s< 0S-1L JUON

1Aau dnooueP

sewolbue Luay>)

suejos obiua

SIS0}eIdY J19Y140q3S

Buiise; se ussel aiom siaraweled Alojeioge ||y

ewse|d :d (poojq g ‘sojdwies

X35 AQ pauiieis ‘sbuipuy A101eI0ge| pue SIUSWINSeaW d11aWodolyiue Ylim SUOIRIDOSSE JI241 pue siownl upys ublusg g ajqeL



Leskela et al. BMC Geriatrics (2025) 25:226

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].
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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 HbAlc 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 HbAlc 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.

Abbreviations
uv Ultra-violet

NFBC1966  Northern Finland Birth Cohort 1966
TBSE Total body skin examination
ANOVA Analysis of variance

BMI Body mass index

Page 7 of 8

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512877-025-05881-1.

[ Supplementary Material 1. }

Acknowledgements

We thank all cohort members and researchers who participated in the NFBC
Parent Study. We also wish to acknowledge the work of the NFBC Project
Center.

Authors’ contributions

SPS and LH were involved in the conception and design of the study, and
acquisition of the data. J.J performed the statistical analyses and the data were
interpreted by all authors. This manuscript was drafted by N.L and critically
revised by SPS and L.H. All authors read and approved the final version of the
manuscript.

Funding
Open Access funding provided by University of Oulu (including Oulu Univer-
sity Hospital). There was no sponsor involved in this research.

Data availability

The data that support the findings of this study are available from Northern
Finland Birth Cohort 1966 Study. Restrictions apply to the availability of these
data, which were used under license for this study. The use of personal data
is based on cohort participant’s written informed consent at his/her latest
follow-up study, which may cause limitations to its use. Permission to use
the data can be applied for research purposes via electronic material request
portal. Please, contact NFBC project center (NFBCprojectcenter@oulu.fi) and
visit the cohort website (www.oulu.fi/nfbc) for more information.

Declarations

Ethics approval and consent to participate

The Ethical Committee of the Northern Ostrobothnia Hospital District
approved the study (115/2012) which was performed according to the
principles of the Helsinki Declaration of 1983. Informed written consent to
participate was obtained by all study participants.

Consent for publication
Informed consent obtained for clinical images.

Competing interests
The authors declare no competing interests.

Received: 28 May 2024 Accepted: 24 March 2025
Published online: 05 April 2025

References

1. Darjani A, Alizadeh N, Rafiei E, Moulaei M, Naseri Alavi SH, Eftekhari H,
et al. Skin Diseases among the Old Age Residents in a Nursing Home: A
Neglected Problem. Dermatol Res Pract. 2020,2020:1-5.

2. Hahnel E, Blume-Peytavi U, Trojahn C, Dobos G, Jahnke |, Kanti V, et al.
Prevalence and associated factors of skin diseases in aged nursing home
residents: a multicentre prevalence study. BMJ Open. 2017;7:1-7.

3. GruberV, Hofmann-Wellenhof R, Wolf P, Hofmann-Wellenhof EL, Schmidt
H, Berghold A, et al. Common Benign Melanocytic and Non-Melanocytic
Skin Tumors among the Elderly: Results of the Graz Study on Health and
Aging. Res Article Dermatol. 2023;239:379-86.

4. Banvolgyi A, Gorog A, Gado K, Hollé P. Common benign and malignant
tumours of the aging skin: Characteristics and treatment options. Dev
Health Sci. 2022;4:86-90.

5. Baumann L. Skin ageing and its treatment. J Pathol. 2007;211:241-51.


https://doi.org/10.1186/s12877-025-05881-1
https://doi.org/10.1186/s12877-025-05881-1

Leskela et al. BMC Geriatrics (2025) 25:226

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

Smith DR, Leggat PA. Prevalence of skin disease among the elderly in
different clinical environments. Australas J Ageing. 2005,24:71-6.
Sinikumpu S, Jokelainen J, Haarala AK, Kerdnen M, Keindnen-Kiukaan-
niemi S, Huilaja L. The High Prevalence of Skin Diseases in Adults Aged 70
and Older. J Am Geriatr Soc. 2020;68:2565-71.

Sinikumpu S-P, Huilaja L, Jokelainen J, Koiranen M, Auvinen J, Hdgg PM,
et al. High Prevalence of Skin Diseases and Need for Treatment in a
Middle-Aged Population. A Northern Finland Birth Cohort 1966 Study.
PLoS One. 2014;9:€99533

Salava A, Oker-Blom A, Remitz A. The spectrum of skin-related conditions
in primary care during 2015-2019-A Finnish nationwide database study.
Skin Health Dis. 2021;1:1-9, e53.

Nazer R, Bashihab RH, Al-Madani WH, Omair AA, Aljasser MI. Cherry
angioma: A case-control study. 2020. https://doi.org/10.4103/jfcm JFCM_
293_19

. Qadeer HA, Singal A, Patel BC. Cherry Hemangioma. [Updated 2023 Apr

3]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2025.
Available from: https://www.ncbi.nlm.nih.gov/sites/books/NBK563207/.
Choi W, Yin L, Smuda C, Batzer J, Hearing VJ, Kolbe L. Molecular and histo-
logical characterization of age spots. Exp Dermatol. 2017;26:242.
Goorochurn R, Viennet C, Granger C, Fanian F, Varin-Blank N, Le RC, et al.
Biological processes in solar lentigo: Insights brought by experimental
models. Exp Dermatol. 2016;25:174-7.

Barthelmann S, Butsch F, Lang BM, Stege H, Grof3mann B, Sche-

pler H, et al. Seborrheic keratosis. JDDG - J German Soc Dermatol.
2023;21:265-77.

Frischhut N, Zelger B, Andre F, Zelger BG. The spectrum of mel-

anocytic nevi and their clinical implications. J Dtsch Dermatol Ges.
2022,20:483-504.

Erdogan SS, Gur TF, Ozkur E, Dogan B. Insulin Resistance and Metabolic
Syndrome in Patients with Seborrheic Dermatitis: A Case-Control Study.
Metab Syndr Relat Disord. 2022,20:50-6.

Darjani A, Rafiei R, Shafaei S, Rafiei E, Eftekhari H, Alizade N, et al. Evalu-
ation of Lipid Profile in Patients with Cherry Angioma: A Case-Control
Study in Guilan. Iran. 2018. https://doi.org/10.1155/2018/4639248.
Valiukeviciene S, Miseviciene |, Gollnick H. The prevalence of common
acquired melanocytic nevi and the relationship with skin type charac-
teristics and sun exposure among children in Lithuania. Arch Dermatol.
2005;141:579-86.

Wiecker TS, Luther H, Buettner P, Bauer J, Garbe C. Moderate sun exposure
and nevus counts in parents are associated with development of mel-
anocytic neviin childhood. Cancer. 2003;97:628-38.

Oulu U of. University of Oulu: Northern Finland Birth Cohort 1966. Univer-
sity of Oulu. http://urn.fi/urn:nbn:fi:attbc1e5408-980e-4a62-b899-43bec
3755243.

Nordstrom T, Miettunen J, Auvinen J, Ala-Mursula L, Keindnen-
Kiukaanniemi S, Veijola J, et al. Cohort Profile: 46 years of follow-up of

the Northern Finland Birth Cohort 1966 (NFBC1966). Int J Epidemiol.
2022;50:1786-1787j.

Fitzpatrick TB. The validity and practicality of sun-reactive skin types |
through VI. Arch Dermatol. 1988;124:869-71.

Kyriakis KP, Alexoudi |, Askoxylaki K, Vrani F, Kosma E. Epidemiologic
aspects of seborrheic keratoses. Int J Dermatol. 2012;51:233-4.

Sun MD, Halpern AC. Advances in the Etiology, Detection, and Clinical
Management of Seborrheic Keratoses. Dermatology. 2022,238:205-17.
Yeatman JM, Kilkenny M, Marks R. The prevalence of seborrhoeic kera-
toses in an Australian population: does exposure to sunlight play a part in
their frequency? Br J Dermatol. 1997;137:411-4.

Peng F, Xue CH, Hwang SK, Li WH, Chen Z, Zhang JZ. Exposure to fine
particulate matter associated with senile lentigo in Chinese women: a
cross-sectional study. J Eur Acad Dermatol Venereol. 2017;31:355-60.
Walker JL, Wang AR, Kroumpouzos G, Weinstock MA. Cutaneous tumors
in pregnancy. 2016. https://doi.org/10.1016/j.clindermatol.2016.02.008
Sinikumpu SP, Jokelainen J, Tasanen K, Timonen M, Huilaja L. Association
between Pruritus and Psychosocial Well-being: A Population-based Study
among 6,809 Subjects. Acta Derm Venereol. 2023;103:1-6.

Port CL. Informal caregiver involvement and iliness detection among
cognitively impaired nursing home residents. J Gerontol A Biol Sci Med
Sci. 2006;61:970-4.

Page 8 of 8

30. Betz-Stablein B, Koh U, Edwards HA, McInerney-Leo A, Janda M, Peter SH.
Anatomic Distribution of Cherry Angiomas in the General Population.
Dermatology. 2022,238:18-26.

31. Barter RH, Letterman GS, Schurter M. Hemangiomas in pregnancy. Am J
Obstet Gynecol. 1963;87:625-35.

32. Sachdeva S. Fitzpatrick skin typing: Applications in dermatology. Indian J
Dermatol Venereol Leprol. 2009;75:93.

33. Kontautiene S, Stang A, Gollnick H, Valiukeviciene S. The role of phe-
notype, body mass index, parental and sun exposure factors in the
prevalence of melanocytic nevi among schoolchildren in Lithuania. J Eur
Acad Dermatol Venereol. 2015;29:1506-16.

34. Moreno S, Soria X, Martinez M, Marti RM, Casanova JM. Epidemiology of
Melanocytic Naevi in Children from Lleida, Catalonia, Spain: Protective
Role of Sunscreen in the Development of Acquired Moles. Acta Derm
Venereol. 2016,96:479-84.

35. Kretschmer L, Bauer-Buntzel C, Kuick F. Darker Fitzpatrick skin phototype
and solarium visits associated with increased melanocytic nevus count in
adults. J Dtsch Dermatol Ges. 2023;21:645-7.

36. Zalaudek], Lallas A, Longo C, Moscarella E, Tiodorovic-Zivkovic D, Ricci C,
et al. Problematic Lesions in the Elderly. Dermatol Clin. 2013;31:549-64.

37. Janowska A, Oranges T, lannone M, Romanelli M, Dini V. Seborrheic
keratosis-like melanoma: a diagnostic challenge. Melanoma Res.
2021;31:407-12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.4103/jfcm.JFCM_293_19
https://doi.org/10.4103/jfcm.JFCM_293_19
https://www.ncbi.nlm.nih.gov/sites/books/NBK563207/
https://doi.org/10.1155/2018/4639248
http://urn.fi/urn:nbn:fi:att:bc1e5408-980e-4a62-b899-43bec3755243
http://urn.fi/urn:nbn:fi:att:bc1e5408-980e-4a62-b899-43bec3755243
https://doi.org/10.1016/j.clindermatol.2016.02.008

	Benign skin tumors in older persons: a population-based study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Setting and participants
	Statistical analyses
	Ethical approval

	Results
	Predisposing and associative factors with benign skin tumors
	Seborrheic keratosis
	Lentigo solaris
	Cherry angiomas
	Melanocytic nevi


	Discussion
	Melanocytic nevi

	Acknowledgements
	References


