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ORIGINAL ARTICLE

Age-dependent Distribution of Atopic Dermatitis in Primary Care:
A Nationwide Population-based Study from Finland

Alexander SALAVA™, Ruut RIEPPO, Antti LAUERMA and Ville SALO
Helsinki University Hospital, Department of Dermatology and Allergology, Helsinki, Finland

The burden of atopic dermatitis (AD) appears to be in-
creasing in adult and elderly patients. The aim of this
study was to analyse the nationwide database of the
Finnish Institute for Health and Welfare regarding the
number of patients with AD and of general practitio-
ner consultations in Finland during 2018. The database
comprised the main diagnoses of all visits to public pri-
mary healthcare. There were 2,094,673 primary care
patients (males/females 43.19/56.81%) and 20,905
patients with AD (1.00%) and 24,180 consultations
due to AD (0.45%). The highest numbers of patients
with AD were in the age groups 0-14 years (9,922
patients, 47.46%) and 15-65 years (9,144 patients,
43.74%). A substantial proportion of patients with AD
were aged >50 years (3,515 patients, 16.81%) or >65
years (1,947 patients, 9.31%). Regression analysis
indicated a statistically significant association of age
group with patient numbers (p=0.032) and number
of consultations (p=0.030). There were no differen-
ces between direct age group comparisons (p=0.303),
sex (p=0.389), or number of consultations/patient
(p=0.235). Patients with AD are prevalent in all age
groups in Finnish primary care. Patient numbers were
also relatively high in groups other than childhood, in-
dicating that age-related distribution in primary care
may be shifting to older ages.
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As one of the most frequent chronic skin diseases,
atopic dermatitis (AD) causes a significant health
and socio-economic burden (1). Its peak prevalence is
in early childhood, but recent studies have shown that
prevalence in older patient groups may be increasing (2).
While worldwide incidences differ considerably, with the
highest prevalence noted in developed countries, there
is a body of data indicating a plateauing of incidence in
younger patient groups (3). Many children experience
remission until early adulthood, but, in subgroups of
patients, AD follows a chronic-intermittent or relapsing
course (4). Although incidence seems to decrease during
the individual life-span, there have been reports of a

SIGNIFICANCE

The aim of this study was to explore the occurrence of
atopic dermatitis in different age groups of Finnish primary
care. A nationwide database was analysed regarding the
number of patients and of general practitioner consulta-
tions during 2018. Atopic dermatitis was a frequent reason
to consult general practitioners (1.00% of all patients) and
was seen in all age groups in Finnish primary care. The
number of patients with atopic dermatitis was also relati-
vely high in groups other than childhood, suggesting that
the burden in primary care may be shifting to older ages.

relatively high frequency of AD in older age groups, indi-
cating that the disease burden is not limited to childhood
and may be shifting to older patient groups (5). In addi-
tion, there have been recent studies indicating that disease
severity might be higher in older patients with AD (6).
Finland has one of the highest prevalence in the world
(lifetime prevalence 21.9%, 12-month prevalence 10.1%)
(7). Kiiski et al. (7) showed, in a population-based study,
that the highest prevalence of AD in Finland is in persons
aged 30-39 years (lifetime prevalence 28.6%, 12-month
prevalence 15.4%), and subsequently decreases with age.
Chan et al. (8) reported that, in the UK, the highest pre-
valence of AD was in children (18.3%) and adults older
than 75 years (11.6%) concluding that the prevalence
of AD in older age groups has increased during the last
decades. Due to the centralized healthcare system, mild
and moderate AD patients are treated mainly by general
practitioners in Finland, making the primary care burden
very relevant. AD is a frequent cause of consultations in
children, but age-dependent profiles and the extent of AD
in different age groups have been largely uncharacterized
(9-11). The aim of this study was to investigate the age-
dependent distribution of AD in Finnish primary care.

MATERIALS AND METHODS

A nationwide population-based study was carried out by analysing
the database of the Finnish Institute for Health and Welfare (12).
The number of patients with AD and of consultations due to AD
in Finnish primary care during 1 calendar year (1 January to 31
December 2018) was assessed. Finnish healthcare is based on a
decentralized state-funded system and a smaller private sector.
The main components are primary care in local health centres
and specialist care in central and university hospitals. In Finland,
general practitioners (GPs) may consult specialist healthcare,
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but the diagnosis and management of mild to
moderate AD is carried out mainly in primary
care (13).

Table I. General characteristics of the database search, total number of patients and
number of patients with atopic dermatitis (AD) in Finnish primary care during 2018;
absolute numbers and percentage

The Finnish Institute for Health and Welfare

Total Males Females

database comprised the main diagnoses of all
GP visits in Finnish public primary healthcare.
In addition, the number of consultations re-
lated to AD was analysed. Inclusion criteria
were: physician-conducted diagnosis of AD
(International Classification of Diseases 10"

Patients, n (%)

Consultations, n (%)
Consultations per patient, mean 2.59 2.43 2.70
Patients with AD, n (% of all patients)
Consultations due to AD, n (% of all patients) 24,180 (0.45)
Consultations per patient with AD, mean 1.16 1.15 1.16

2,094,673
5,417,679

904,686 (43.19) 1,189,987 (56.81)
2,201,960 (40.64) 3,215,719 (59.36)
20,905 (1.00) 8,748 (0.42)
10,061 (0.19)

12,158 (0.58)
14,117 (0.26)

Revision (ICD-10) category L20), outpatient

visit (all relevant practices in primary care),

all age groups (0-99 years) and both sexes. The results for all
municipalities in Finland were included. Finland’s population in
2018 was estimated to be 5.516 million (14). The database did not
include subgroup diagnoses, disease onset or other patient cha-
racteristics, such as severity or associated diseases. The presented
numbers are absolute numbers of patients with AD and number
of GP visits (consultations) in which AD was the main diagnosis.
From this information, the mean number of consultations per pa-
tient was calculated. The following age groups were discriminated
in the database: 1 year and younger, 1-6 years, 7-14 years, 15-24
years, 25-49 years, 50-64 years, 65-74 years, 75-84 years, and
85 years and older. For comparisons, age groups were additionally
clustered into 3 groups: 14 years and younger, 15-64 years and
65 years and older. In addition, there was a separate clustering of
the age group 50 years and older to represent middle-aged and
older adults. For each given age group, the database provided the
absolute number of patients and number of consultations, but did
not include the age distribution inside the group.

The results are presented with descriptive statistics, and statis-
tical analysis was carried out with IBM SPSS version 28.0, IBM,
USA. Age group comparisons were calculated with the Pearson’s
¥ test and statistical significance was set at p<0.05 with a 95%
confidence interval (CI). Linear regression analysis was perfor-
med to ascertain the relationship of the predictor variables (age
groups) with the number of patients and number of consultations
(dependent variables).

RESULTS

General characteristics of the database

During 2018 there were 2,094,673 patients (males
904,686; 43.19%, females 1,189,987; 56.81%) in the
Finnish primary care (Table I). The highest number of
patients were in the age group 15-64 years (1,043,878
patients, 49.83%). Patient numbers were smaller in the
age groups over 65 years (634,907 patients, 30.31%) and
0—14 years (415,888 patients, 19.86%). Almost half of

primary care patients were aged over 50 years (976,793
patients, 46.63%) (Table II).

There were 5,417,679 doctors’ outpatient consultations
(males 2,201,960; 40.64%, females 3,215,719; 59.36%)
corresponding to a mean of 2.59 consultations per patient
(males 2.43, females 2.70).

Atopic dermatitis in different age groups

The total number of patients with AD was 20,905 (1.00%
of all patients) and there were 24,180 consultations due
to AD (0.45% of all consultations). There were con-
siderable age group-dependent differences (Fig. 1a).
Numbers of patients with AD were highest in children
and decreased stepwise with age. The highest number of
patients was in the age group 1-6 years (4,549 patients,
21.76%). However, relatively high numbers of patients
were also observed in the age groups 25-49 years (3,883
patients, 18.57%), 15-24 years (3,693 patients, 17.66%)
and 7-14 years (3,622 patients, 17.33%). In very small
children, aged under 1 year, there were 1,751 patients
(8.38%) (Table SI).

There was a decrease in absolute and proportional
patient numbers with increasing age; however, AD was
observed in all age groups in primary care. There were
1,568 patients (7.50%) in the age group 50—64 years,
1,183 patients (5.66%) in the age group 65—74 years,
567 patients (2.71%) in the age group 7584 years, and
197 patients (0.94%) in the age group over 85 years of
age. Compared with all patients, the mean number of
consultations due to AD per patient was relatively small
in all age groups (1.09—1.20) (Table SI).

The clustered age groups showed that there were
comparable numbers of patients with AD, both in the

Table I1. Age group-related results of the database search (clustered age groups), patients with atopic dermatitis (AD) and total number
of patients and general practitioner (GP) consultations in the Finnish primary care during 2018, absolute numbers and percentage

Patients Consultations Total

AD patients Consultations due Consulta- Total number Male patients/ Female patients/
Clustered (% of all) Male Female to AD (% of all) Male Female tions per of patients/ consultations consultations
age groups  n (%) n (%) n (%) n (%) n (%) n (%) patient consultations n (%) n (%)
> 14 years 9,922 4,859 5,063 11,315 5,554 5,761 1.14 415,888/772,845 215,354 (51.78)/ 200,534 (48.22)/

(47.46) (48.97) (51.03) (46.80) (49.09)  (50.91) 394,876 (51.09) 377,969 (48.91)
15-64 years 9,144 3,163 5,981 10,644 3,625 7,019 1.16 1,043,787/2,656,040 421,061 (40.34)/ 622,817 (59.66)/

(43.74) (34.59) (65.41) (44.01) (34.06)  (65.94) 972,198 (37.06) 1,537,521 (62.94)
>65 years 1,947 771 1,176 2,219 882 1,337 1.14 634,907/ 1,988,776 268,271 (42.25)/ 366,636 (57.75)/

(9.31) (39.60) (60.40) (9.18) (39.75)  (60.25) 811,611 (40.81) 811,611 (59.19)
>50 years 3,515 1,329 2,186 4,034 1,521 2,513 1.15 976,793/2,940,704 420,565 (43.06)/ 556,228 (56.94)/

(16.81) (37.81) (62.19) (16.68) (37.70)  (62.30) 1,214,706 (41.31) 2,940,704 (58.69)
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Fig. 1. Number of patients with atopic dermatitis (AD) and number of consultations due to AD in the Finnish primary care during 2018.
(a) Number of patients with AD in different age groups. (b) Proportions (%) of patients with AD (male/female) compared with all primary care patients

in the same age group.

age group under 14 years (9.922, 47.46%) and in the age
group 15-64 years (9.144, 43.74%). In addition, the data
showed that there were 3,515 patients (16.81%) aged
over 50 years The lowest numbers of patients were in
the age group over 65 years (1,947, 9.31%)).

Group comparisons

Compared with all primary care patients, AD accounted
for 2.39% in the age group 0—14 years (9,922 patients),
for 0.88% in the age group 15-64 years (9,144 patients)
and 0.31% in the age group over 65 years (1,947 pa-
tients) (Fig. 1b and Fig. S1). Direct comparisons between
the groups were not statistically significant regarding
the number of patients and number of consultations
(»=0.303, 95% CI 0.847-1.000). In addition, patient
numbers compared with consultations was similar in
all groups (p=0.235, 95% CI 0.847-1.000). There were
more female patients in all groups, except in the age
group under 1 year, but differences were not significant
(»=0.389, 95% CI 0.847-1.000).

In the clustered age groups, there were no significant
differences between number of patients (p=0.199, 95%
CI 0.368-1.000) or consultations due to AD (p=0.224,
95% CI 0.368-1.000). The sex distribution was ba-
lanced in the clustered age groups (p=0.306, 95% CI
0.368-1.000).

Assessing the effects of age groups (predictor vari-
ables) the regression analysis indicated a statistically
significant association of different age groups with the
number of patients with AD (p=0.032, regression coef-
ficient (standard error of coefficient) —452.75 (170.19),
95% CI1-855.18 to —50.32) and number of consultations
(p=0.030, regression coefficient —482.62 (177.55),
95% CI1-902.45 to —62.79). This explains the observed
relationship of patient numbers with age groups and the
decrease with increasing age. There were no differences
in age group-related sex distribution in the regression
analysis (p=0.588, regression coefficient—0.002 (0.001),
95% CI -0.004-0.000).

Acta Derm Venereol 2022

DISCUSSION

The database of the Finnish Institute for Health and Wel-
fare provided a comprehensive and nationwide picture of
age-related distribution of AD in Finnish primary care.
These observations are important, because the prevalence
of AD in Finland is among the highest worldwide and the
database of a centralized healthcare system may offer re-
presentative data concerning the burden of AD in primary
care and in different age groups. Reasons for the relatively
high prevalence of AD in Finland and other industrialized
countries (10-20%) have remained unclear, but the strong
genetic background makes environmental factors most
likely responsible for the increase over recent decades (7).
In this respect, factors such as reduced childhood infec-
tions (drugs, vaccination programmes), immunological
stimulation and dysfunctional development (Th2 shift,
changes in innate immunity), increased hygiene (skin and
gut microbiome) and other environmental factors (aller-
gen exposures, breastfeeding, humidity, pollutants, urban
vs rural living, diet, etc.) have been investigated (1, 3).
The results of the current study show that, concerning
outpatient visits in the Finnish primary care, AD is not
limited to children or younger patients, but is prevalent
in all age groups although it decreases proportionally
with age. For example, a high number of patients with
AD (7,576 patients, 36.24%) were in the age groups
of adults and younger adults (15-50 years). Of note
was that 16.81% of all patients with AD were aged 50
years or older, also indicating a relevant burden in older
patients. The results of the current study also show that
AD represents a frequent diagnosis in primary care, cor-
responding to 1.00% of all Finnish GP’s patients. The
proportion of patients with AD was even higher in the
clustered age group of 0—14 years (2.39%). Regarding
skin-related conditions, AD was the most frequent di-
agnosis recorded by GPs; however, compared with the
most frequent consultation causes, arterial hypertension
(8.24%), acute respiratory infection (7.96%) and lower
back pain (5.81%), the proportion of patients with AD


http://medicaljournalssweden.se/actadv
https://doi.org/10.2340/actadv.v102.2287

ActaDV

ActaDV

4/5 A. Salava et al. "Age-dependent distribution of AD in primary care”

was considerably lower (12). The number of consulta-
tions due to AD per patient was similar in all patient
groups (1.09—1.20), and was noticeably smaller than in
all diagnoses of primary care (2.43—-2.70). This might be
explained by the fact that, in Finland, mild and moderate
AD is mostly managed in primary care and cases of mo-
derate to severe AD are referred to specialist care (13).

Al-Nageeb etal. (15) found a large childhood AD burden
in primary care in the USA. The authors observed a pre-
valence rate of 24% in children aged 0—5 years. Abuabara
etal. (16) showed, in a population-based study of primary
care in the UK, that the cumulative lifetime prevalence of
AD was 9.9% and that active disease was highest among
children and older adults. The current study made similar
observations, that the absolute patient numbers are highest
in children and young adults, but there were also relatively
high numbers in older age groups. For example, there were
1,947 patients with AD (9.31% of all patients with AD)
aged > 65 years, accounting for 0.31% of all primary care
patients in this age group. De Lusignan et al. (17) found in
apopulation-based cohort study from the UK that AD bur-
den in primary care increased during the years 2009-2018.
The authors discussed whether primary care resources have
been adequately modified to address a growing burden of
AD in primary care and in age groups other than children.
The study also showed that AD-associated specialist refer-
rals were greatest in the age group >50 years and lowest
in individuals of lower socioeconomic status, regardless
of a higher rate of primary care consultations. We could
not retrieve information about AD patient characteristics in
Finnish primary care based on the current database study.
However, recent reports of the increasing prevalence and
number of AD-related consultations in primary care show
similar results to the current study observations, and may
increase the need in educational measures and treatment
resources regarding AD (18).

In many cases, AD develops in adults, and recent
studies have shown that the main burden of AD maybe
shifting from childhood towards young adulthood (19).
Lee et al. carried out a systematic meta-analysis of AD
prevalence in the USA and showed a 26.1% adult-onset
rate with distinct clinical characteristics compared with
child-onset AD (20). The current study results show,
in a similar manner, that a relatively high proportion
of patients with AD (36.23% of all patients with AD)
in Finnish primary care were in the age group 15-49
years. Many of these patients are likely to experience
adult-onset AD, which has a high population-based pre-
valence (7). Vakharia et al. (21) estimated the prevalence
of adult-onset AD in the USA to be approximately 7%,
comprising 20-25% of all patients with AD.

The current study did not find statistically significant
sex differences, but the number of female patients was
higher in all age groups, except for patients <1 year of
age. This could have been explained by the generally
higher number of female patients in primary care. Re-
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cent epidemiological studies have indicated a relatively
balanced sex distribution in AD and different age groups
(22). Chiesa Fuxench et al. (23) showed, in a cross-
sectional study from the USA, a high prevalence of
AD in adults (7.3%), but there were no sex differences.
However, there have been studies of concomitant psychi-
atric diseases, which have shown a female dominance
regarding depression and anxiety and other psychiatric
comorbidities (24—-26). In children <1 year of age, a pre-
dominance of the male sex has been reported, as well as
an early-onset, severe disease course and an association
with asthma (27). Similar results were found regarding
the number of patients in Finnish primary care. There
were more male patients in the age group <1 year of age
(males/females 58.77/41.23%). In all other age groups,
there were higher proportions of females. Dezoteux et
al. (28) retrospectively studied the clinical pattern and
phenotype of AD in adults >45 years of age and showed
that demographic characteristics were similar to younger
adults, and that the sex distribution was balanced, which
is in line with the observations of the current study.

In patients >65 years, there was a relatively high
percentage of females (males/females 39.60/60.40%) in
the database. There is only a limited amount of data re-
garding demographic characteristics of AD in the elderly
population in primary care (29, 30). The current results
showed a considerable number of patients with AD in
older age groups, and since there have been indications
of a shift of AD burden to older age, the current results
are important in understanding the age-related distribu-
tion in primary care (31).

Study limitations

The main limitation of this study is that the results are
based on database information and that AD diagnosis
could not be verified from patient records. This could
have led to underestimation or overestimation of distribu-
tion of AD due to information bias. Other limitations are
linked to classification, because non-specialists recorded
the diagnosis, and the database did not include subgroup
diagnoses. For example, patients with AD could have
been classified under eczematous eruptions (ICD-10
code L30). In addition, the database comprised only
information about GP visits, but not visits to nurses or
other healthcare specialists, which are essential in primary
care (32). Another limitation was that the database dis-
criminated explicit age groups and thus subgroups could
not be analysed. For example, there have been reports of
specific differences in age-related subgroups of adult AD,
and thus it would have been interesting to further subdi-
vide the groups of young adults (25-49 years) and older
adults (50—64 years) (7). The database did not include
information about the age distribution in specified AD age
groups, and thus some parameters of descriptive statistics
(e.g. standard deviation (SD)) could not be calculated.
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Conclusion

AD is a frequent diagnosis in Finnish primary care and
the most common skin-related cause of consultation (33,
34). While AD was previously regarded as a skin disease
of childhood or of younger age, recent studies have also
shown high prevalence rates in adults (35). Based on
nationwide database information, the current study ob-
served that AD is prevalent in all age groups of Finnish
primary care and relatively frequent in older age groups
(e.g. over 50 years of age). Thus, the burden is not limited
to children and young adults and may be shifting to older
age groups. More studies are needed to investigate the
demographic and phenotypic characteristics of AD in
adults and elderly populations in primary care.
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