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ORIGINAL RESEARCH

We investigated medical costs and quality of life (QOL) in  
167 patients with moderate to severe atopic dermatitis (AD) at a 
tertiary health care hospital in Helsinki, Finland. In the studied cohort, 
AD caused a substantial economic burden to the patients and health 
care system. Most patients with AD in Finland can achieve disease 
control with topical treatments, but it is important to efficiently 
manage the patients who require additional supportive measures 
and specialist consultations, which may be challenging in the pri-
mary health care system due to the relapsing and remitting nature of  
the disease.

Cutis. 2023;112:E44-E51.

A topic dermatitis (AD) is a common inflammatory 
skin disease that may severely decrease quality of 
life (QOL) and lead to psychiatric comorbidities.1-3 

Prior studies have indicated that AD causes a substan-
tial economic burden, and disease severity has been 
proportionally linked to medical costs.4,5 Results of a 
multicenter cost-of-illness study from Germany 
estimated that a relapse of AD costs approximately  
€123 (US $136). The authors calculated the average 
annual cost of AD per patient to be €1425 (US $1580), 
whereas it is €956 (US $1060) in moderate disease and 
€2068 (US $2293) in severe disease (direct and indirect 
medical costs included).6 An observational cohort study 
from the Netherlands found that total direct cost per 
patient-year (PPY) was €4401 (US $4879) for patients 
with controlled AD vs €6993 (US $7756) for patients with 
uncontrolled AD.7 

In a retrospective survey-based study, it was estimated 
that the annual cost of AD in Canada was approxi-
mately CAD $1.4 billion. The cost per patient varied  
from CAD $282 to CAD $1242 depending on disease 
severity.8 In another retrospective cohort study from 
the Netherlands, the average direct medical cost per 
patient with AD seeing a general practitioner was US $71  
during follow-up in primary care. If the patient needed 
specialist consultation, the cost increased to an average 
of US $186.9 

We aimed to assess the direct and indirect medi-
cal costs in adult patients with moderate to severe AD 
who attended a tertiary health care center in Finland. In 
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PRACTICE POINTS
•  Atopic dermatitis (AD) causes a substantial  

economic burden.
•  Atopic dermatitis profoundly affects quality of life and 

is associated with psychiatric comorbidities. With 
effective treatments, AD-associated comorbidities 
may be decreased and the economic burden for the 
patient and health care system reduced. 
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addition, we evaluated the impact of AD on QOL in this 
patient cohort.

Methods
Study Design—Patients with AD who were treated at the 
Department of Dermatology and Allergology, Helsinki 
University Hospital, Finland, between February 2018 and 
December 2019 were randomly selected to participate 
in our survey study. All participants provided written 
informed consent. In Finland, patients with mild AD gen-
erally are treated in primary health care centers, and only 
patients with moderate to severe AD are referred to spe-
cialists and tertiary care centers. Patients were excluded if 
they were younger than 18 years, had AD confined to the 
hands, or reported the presence of other concomitant skin 
diseases that were being treated with topical or systemic 
therapies. The protocol for the study was approved by the 
local ethics committee of the University of Helsinki.

Questionnaire and Analysis of Disease Severity—The 
survey included the medical history, signs of atopy, former 
treatment(s) for AD, skin infections, visits to dermatolo-
gists or general practitioners, questions on mental health 
and hospitalization, and absence from work due to AD in 
the last 12 months. Disease severity was evaluated using 
the patient-oriented Rajka & Langeland eczema severity 
score and Patient Oriented Eczema Measure (POEM).10,11 
The impact on QOL was evaluated by the Dermatology 
Life Quality Index (DLQI).12 

Medication Costs—The cost of prescription drugs was 
based on data from the Finnish national electronic pre-
scription center. In Finland, all prescriptions are made 
electronically in the database. We analyzed all topical 
medications (eg, topical corticosteroids [TCSs], topical 
calcineurin inhibitors [TCIs], and emollients) and systemic 

medicaments (eg, antibiotics, antihistamines, cyclospo-
rine, methotrexate, and corticosteroids) prescribed for the 
treatment of AD. In Finland, dupilumab was introduced 
for the treatment of severe AD in early 2019, and patients 
receiving dupilumab were excluded from the study. Over-
the-counter medications were not included. The costs for 
laboratory testing were estimations based on the standard 
monitoring protocols of the Helsinki University Hospital. 
All costs were based on the Finnish price level standard 
for the year 2019.

Inpatient/Outpatient Visits and Sick Leave Due to AD—
The number of inpatient and outpatient visits due to AD 
in the last 12 months was evaluated. Outpatient spe-
cialist consultations or nurse appointments at Helsinki 
University Hospital were verified from electronic patient 
records. In addition, inpatient treatment and photother-
apy sessions were calculated from the database. 

We assessed the number of sick leave days from work 
or educational activities during the last year. All costs 
of transportation for doctors’ appointments, laboratory 
monitoring, and phototherapy treatments were summed 
together to estimate the total transportation cost. Visits 
to nurse and inpatient visits were not included in the 
total transportation cost because patients often were 
hospitalized directly after consultation visits, and nurse 
appointments often were combined with inpatient and 
outpatient visits. To calculate the total transportation cost, 
we used a rate of €0.43 per kilometer measured from the 
patients’  home addresses, which was the official compen-
sation rate of the Finnish Tax Administration for 2019.13 

Statistical Analysis—Statistical analyses were per-
formed using SPSS Statistics 25 (IBM). Descriptive analy-
ses were used to describe baseline characteristics and 
to evaluate the mean costs of AD. The patients were 

TABLE 1. Patient Characteristicsa

All patients (N=167) Controlled AD (n=16) Uncontrolled AD (n=148)

Mean age (SD), y 37.1 (13.9) 40.75 (16.8) 36.64 (13.50)

Male sex, n (%) 69 (41.3) 11 (68.8) 57 (38.5)

AD onset before age 2 y, n (%) 116 (69.5) 9 (56.3) 105 (70.9)

Allergic rhinitis, n (%) 108 (64.7) 10 (62.5) 97 (65.5)

Allergic conjunctivitis, n (%) 117 (70.1) 9 (56.3) 106 (71.6)

Food allergies, n (%) 103 (61.7) 9 (56.3) 92 (62.2)

Asthma, n (%) 64 (38.3) 5 (31.3) 59 (39.9)

AD in first-line relative, n (%) 105 (62.9) 9 (56.3) 93 (62.8)

Abbreviation: AD, atopic dermatitis.
a Three patients did not have POEM (Patient Oriented Eczema Measure) scores and were excluded from the controlled and uncontrolled 
study groups.
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divided into 2 groups according to POEM: (1) controlled  
AD (patients with clear skin or only mild AD; POEM  
score 0–7) and (2) uncontrolled AD (patients with mod-
erate to very severe AD; POEM score 8–28). The Mann-
Whitney U statistic was used to evaluate differences 
between the study groups. 

Results
Patient Characteristics—One hundred sixty-seven patients 
answered the survey, of which 69 (41.3%) were males 
and 98 (58.7%) were females. There were 16 patients 
with controlled AD and 148 patients with uncon-
trolled AD. Three patients did not answer to POEM and  
were excluded. The baseline characteristics are presented 
in Table 1 and include self-reported symptoms related  
to atopy.

The most-used topical treatments were TCSs (n=155; 
92.8%) and emollients (n=166; 99.4%). One hundred  
sixteen (69.5%) patients had used TCIs. The median 
amount of TCSs used was 300 g/y vs 30 g/y for TCIs 
(range, 0-5160 g/y) and 1200 g/y for emollients. 

Fifteen (9.0%) patients had been hospitalized for AD 
in the last year. The mean (SD) length of hospitalization 
was 6.5 (2.8) days. Thirty-four (20.4%) patients received 
UVB phototherapy. Thirty-four (20.4%) patients were 
treated with at least 1 antibiotic course for secondary 
AD infection. Thirty-six (21.6%) patients needed at least  
1 oral corticosteroid course for the treatment of an AD flare.

Fifteen (9.0%) patients reported a diagnosed psychiat-
ric illness, and 17 (10.2%) patients were using prescription 

drugs for psychiatric illness. Forty-nine (29.3%) patients 
reported anxiety or depression often or very often,  
54 (32.3%) patients reported sometimes, 33 (19.8%) 
patients reported rarely, and only 30 (18.0%) patients 
reported none. 

Medication Costs—Mean medication cost PPY was 
€457.40 (US $507.34)(Figure 1 and Table 2). On average, 
one patient spent €87.50 (US $97.05) for TCSs, €121.90 
(US $135.21) for emollients, and €225.10 (US $249.68) 
for TCIs. The average cost PPY for antibiotics was €6.10  
(US $6.77). Other systemic treatments, including  
(US $18.65). Seventeen patients (10.2%) were on metho-
trexate therapy for AD in the last year, and 1 patient  
also used cyclosporine. The costs for laboratory monitor-
ing in these patients were included in the direct cost cal-
culations. The mean cost PPY of laboratory monitoring in 
the whole study cohort was €6.60 (US $7.32). In patients 
with systemic immunosuppressive therapy, the mean  
cost PPY for laboratory monitoring was €65.00  
(US $72.09). Five patients had been tested for contact 
dermatitis; the costs of patch tests or other diagnostic 
tests were not included. 

Visits to Health Care Providers—In the last year, 
patients had an average of 1.83 dermatologist consulta-
tions in the tertiary center (Table 2). In addition, the 
mean number of visits to private dermatologists was 
0.61 and 1.42 visits to general practitioners. The mean 
cost of physician visits was €302.70 (US $335.75) in the 
tertiary center, €66.60 (US $73.87) in the private sector,  
and €141.90 (US $157.39) in primary health care. In 
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FIGURE 1. Medication cost PPY of medications per patient. PPY indicates per patient-year; TCI, topical calcineurin inhibitor; TCS,  
topical corticosteroid.
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TABLE 2. Direct Costs for All Patients, Controlled AD, and Uncontrolled AD 

Unit price, €

All patients (N=167) Controlled AD (n=16) Uncontrolled AD (n=148)

Frequency, 
mean (SD)

Mean price 
(SD), € 

Frequency, 
mean (SD)

Mean price 
(SD), € 

Frequency, 
mean (SD)

Mean price 
(SD), € 

Visits to tertiary 
center

165.20a 1.83 (1.0) 302.70 
(164.9)

2.13 (1.20) 351.05 
(198.93)

1.80 (0.98) 298.03 
(161.96)

Visits to private 
dermatologist

109.0b 0.61 (1.6) 66.60 
(171.2)

0.19 (0.40) 18.75  
(40.31)

0.67 (1.65) 72.91 
(180,426) 

Visits to 
primary health 
care (general 
practitioner)

100c 1.42 (1.7) 141.90 
(169.9)

0.69 (0.95) 68.75  
(94.65)

1.51 (1.75) 151.35 
(175.15)

UV treatment 59.40a 4.02 (8.7) 239.00 
(513.9)

7.88 (11.04) 467.78 
(655.69)

3.54 (8.24) 210.31 
(489.21)

Hospitalization, 
d

567.9/da 0.58 (2.0) 329.90 
(1148.3)

0.88 (2.5) 496.91 
(1419.75)

0.56 (1.99) 318.48 
(1130.43)

Laboratory 
monitoring

CyA: 26.51a; 
Mtx: 13.39a

0.024 (0.31); 
0.44 (1.4)

0.64 (8.2); 
5.9 (18.9)

0.0 (0);        
1.00 (2.31)

0.0 (0);  
13.39 (30.93)

0.03 (0.33); 
0.34 (1.12)

0.72 (8.72); 
4.52 (15.03)

Visits to nurse 103.7a 0.024 (0.15) 2.50 (15.9) 0.06 (0.25) 6.48  
(25.93)

0.02 (0.14) 2.10 (14.66)

Travel  
costs, €

0.43/kmd 
(US $0.48) 
for a mean 
distance  
of 9.5 km  
per visit13 

8.3 (9.1) 34.00 (37.4) N/A 48.51  
(45.99)

N/A 32.13 
(36.09)

Medication 
costs per 
patient, € 

N/A N/A 457.40 
(739.3)

N/A 567.15 
(732.30)

N/A 449.55 
(747.97)

Total direct 
costs per 
patient, €

N/A N/A 1579.90 
(1634.8)

N/A 2040.46 
(2193.95)

N/A 1539.39 
(1575.13)

Total costs, all 
patients, € 

N/A N/A 263,283.00 N/A 32,647.31 N/A 227,829.95

Abbreviations: CyA, cyclosporine A; Mtx, methotrexate; N/A, not applicable.
aHelsinki University Hospital, list pricing. Accessed July 28, 2022.
bhttps://www.terveystalo.com. Accessed July 28, 2022.
cPrivate communication, city of Helsinki. Accessed July 28, 2022.
dFinnish Tax Administration. Accessed July 28, 2022.
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total, the average cost of doctors’ appointments PPY was 
€506.30 (US $561.57). The mean estimated distance trav-
eled per visit was 9.5 km. 

The mean cost PPY of inpatient treatments was 
€329.90 (US $365.92) and €239.00 (US $265.09) for UV 
phototherapy. Only 4 patients had visited a nurse in the 
last year, with an average cost PPY of €2.50 (US $2.78).

In total, the cost PPY for health care provider visits 
was €1084.20, which included specialist consultations in 
a tertiary center and private sector, visits in primary health 
care, inpatient treatments, UV phototherapy sessions, 
nurse appointments in a tertiary center, and laboratory 
monitoring. The average transportation cost PPY was 
€34.00 (US $37.71). The mean number of visits to health 
care providers was 8.3 per year. Altogether, the direct 
cost PPY in the study cohort was €1580.60 (US $1752.39)
(Table 2 and Figure 2). 

Comparison of Medical Costs in Controlled vs Uncontrolled 
AD—In the controlled AD group (POEM score <8), the 
mean medication cost PPY was €567.15 (US $629.13), 
and the mean total direct cost PPY was €2040.46  
(US $2263.24). In the uncontrolled AD group (POEM 
score ≥8), the mean medication cost PPY was €449.55 
(US $498.63), and the mean total direct cost PPY was 
€1539.39 (US $1707.36)(Table 2). The comparisons of the 
study groups—controlled vs uncontrolled AD—showed 
no significant differences regarding medication costs PPY 
(P=.305, Mann-Whitney U statistic) and total direct costs 
PPY (P=.361, Mann-Whitney U statistic)(Figure 3). Thus, 
the distribution of medical costs was similar across all 
categories of the POEM score.

AD Severity and QOL—The mean (SD) POEM score in 
the study cohort was 17.9 (6.9). Sixteen (9.6%) patients had 
clear to almost clear skin or mild AD (POEM score 0–7). 
Forty-two (25.1%) patients had moderate AD (POEM 
score 8–16). Most of the patients (106; 63.5%) had severe 
or very severe AD (POEM score 17–28). According to the 
Rajka & Langeland score, 5 (3.0%) patients had mild dis-
ease (score 34), 81 (48.5%) patients had moderate disease 
(score 5–7), and 81 (48.5%) patients had severe disease 
(score 8–9). Eighty-one (48.5%) patients answered that 
AD affects their lives greatly, and 58 (34.7%) patients 
answered that it affects their lives extremely. Twenty-five 
(15.0%) patients answered that AD affects their everyday 
life to some extent, and only 2 (1.2%) patients answered 
that AD had little or no effect. 

The mean (SD) DLQI was 13 (7.2). Based on the  
DLQI, 31 (18.6%) patients answered that AD had no 
effect or only a small effect on QOL (DLQI 0–5). In  
36 (21.6%) patients, AD had a moderate effect on QOL  
(DLQI 6–10). The QOL impact was large (DLQI 11–20) 
 and very large (DLQI 21–30) in 67 (40.1%) and 33 (19.8%) 
patients, respectively. 

There was no significant difference in the impact 
of disease severity (POEM score) on the decrease of  
QOL (severe or very severe disease; P=.305, Mann-
Whitney U statistic). 

Absence From Work or Studies—At the study inclusion, 
12 (7.2%) patients were not working or studying. Of the 
remaining 155 patients, 73 (47.1%) reported absence 
from work or educational activities due to AD in the  
last 12 months. The mean (SD) length of absence was 
11.6 (10.2) days.

Comment 
In this survey-based study of Finnish patients with 
moderate to severe AD, we observed that AD creates 
a substantial economic burden14 and negative impact 
on everyday life and QOL. According to DLQI, AD 
had a large or very large effect on most of the patients’ 
(59.9%) lives, and 90.2% of the included patients had 
self-reported moderate to very severe symptoms (POEM 
score 8–28). Our observations can partly be explained by 
characteristics of the Finnish health care system, in which 
patients with moderate to severe AD mainly are referred 
to specialist consultation. In the investigated cohort, 
many patients had used antibiotics (20.4%) and/or oral 
corticosteroids (21.6%) in the last year for the treatment 
of AD, which might indicate inadequate treatment of AD 
in the Finnish health care system. 

Motivating patients to remain compliant is one of the 
main challenges in AD therapy.15 Fear of adverse effects 
from TCSs is common among patients and may cause 
poor treatment adherence.16 In a prospective study from 
the United Kingdom, the use of emollients in moderate 
to severe AD was considerably lower than AD guidelines 
recommend—approximately 10 g/d on average in adult 
patients. The median use of TCSs was between 35 and 
38 g/mo.17 In our Finnish patient cohort, the amount  
of topical treatments was even lower, with a median 
use of emollients of 3.3 g/d and median use of TCSs of  
25 g/mo. In another study from Denmark (N=322),  
31% of patients with AD did not redeem their topical 
prescription medicaments, indicating poor adherence to 
topical treatment.18

It has been demonstrated that most of the patients’ 
habituation (tachyphylaxis) to TCSs is due to poor adher-
ence instead of physiologic changes in tissue corticoste-
roid receptors.19,20 Treatment adherence may be increased 
by scheduling early follow-up visits and providing  
adequate therapeutic patient education,21 which 
requires major efforts by the health care system and a  
financial investment.

Inadequate treatment will lead to more frequent 
disease flares and subsequently increase the medical 
costs for the patients and the health care system.22 In our 
Finnish patient cohort, a large part of direct treatment 
costs was due to inpatient treatment (Figure 2) even 
though only a small proportion of patients had been hos-
pitalized. The patients were frequently young and other-
wise in good general health, and they did not necessarily 
need continuous inpatient treatment and monitoring.  
In Finland, it will be necessary to develop more cost-
effective treatment regimens for patients with AD with 
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severe and frequent flares. Many patients would ben-
efit from subsequent and regular sessions of topical  
treatment in an outpatient setting. In addition, the pre-
vention of flares in moderate to severe AD will decrease 
medical costs.23

The mean medication cost PPY was €457.40  
(US $507.34), and mean total direct cost PPY was 
€1579.90 (US $1752.40), which indicates that AD causes 
a major economic burden to Finnish patients and to the 
Finnish health care system (Figures 1 and 2).24 We did 
not observe significant differences between controlled 
and uncontrolled AD medical costs in our patient cohort 
(Figure 3), which may have been due to the relatively 
small sample size of only 16 patients in the controlled 
AD group. All patients attending the tertiary care hospital 
had moderate to severe AD, so it is likely that the patients 
with lower POEM scores had better-controlled disease. 
The POEM score estimates the grade of AD in the last  
7 days, but based on the relapsing course of the disease, 
the grading score may differ substantially during the year 
in the same patient depending on the timing.25,26

Topical calcineurin inhibitors comprised almost half 
of the medication costs (Figure 1), which may be caused 
by their higher prices compared with TCSs in Finland. In 
the beginning of 2019, a 50% less expensive biosimilar of 
tacrolimus ointment 0.1% was introduced to the Finnish 
market, which might decrease future treatment costs 
of TCIs. However, availability problems in both topical 
tacrolimus products were seen throughout 2019, which 

also may have affected the results in our study cohort. The 
median use of TCIs was unexpectedly low (only 30 g/y), 
which may be explained by different application habits. 
The use of large TCI amounts in some patients may have 
elevated mean costs.27 

In the Finnish public health care system, 40% of the 
cost for prescription medication and emollients is reim-
bursed after an initial deductible of €50. Emollients are 
reimbursed up to an amount of 1500 g/mo. Therefore, 
patients mostly acquired emollients as prescription medi-
cine and not over-the-counter. Nonprescription medica-
ments were not included in our study, so the actual costs 
of topical treatment may have been higher.28 

In our cohort, 61.7% of the patients reported food aller-
gies, and 70.1% reported allergic conjunctivitis. However, 
the study included only questionnaire-based data, and 
many of these patients probably had symptoms not asso-
ciated with IgE-mediated allergies. The high prevalence 
indicates a substantial concomitant burden of more than 
skin symptoms in patients with AD.29 Nine percent of 
patients reported a diagnosed psychiatric disorder, and 
29.3% had self-reported anxiety or depression often or 
very often in the last year. Based on these findings, there 
may be high percentages of undiagnosed psychiatric 
comorbidities such as depression and anxiety disorders 
in patients with moderate to severe AD in Finland.30 An 
important limitation of our study was that the patient 
data were based on a voluntary and anonymous survey 
and that depression and anxiety were addressed solely by 

Medication 
€ 457.4

Tertiary center 
(consultations) 

€ 302.7

Private sector 
(consultations) 

€ 66.6

Primary health care 
(general practitioner) 

€ 141.9

Inpatient treatments 
€ 329.9

Phototherapies 
€ 239.0

Nurse appointments 
€ 2.5

Transportation 
€ 34.0

Laboratory monitoring 
€ 6.6

FIGURE 2. Mean direct costs per patient-year per patient. 
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a single question. In addition, the response rate cannot 
be analyzed correctly, and the demographics of the survey 
responders likely will differ substantially from all patients 
with AD at the university hospital.

Atopic dermatitis had a substantial effect on QOL 
in our patient cohort. Inadequate treatment of AD is 
known to negatively affect patient QOL and may lead to 
hospitalization or frequent oral corticosteroid courses.31,32 
In most cases, structured patient education and early 
follow-up visits may improve patient adherence to treat-
ment and should be considered as an integral part of 
AD treatment.33 In the investigated Finnish tertiary care 
hospital, a structured patient education system unfortu-
nately was still lacking, though it has been proven effec-
tive elsewhere.34 In addition, patient-centred educational 
programs are recommended in European guidelines for 
the treatment of AD.35 

Medical costs of AD may increase in the future 
as new treatments with higher direct costs, such as 
dupilumab, are introduced. Eichenfeld et al36 ana-
lyzed electronic health plan claims in patients with AD  
with newly introduced systemic therapies and photo-
therapies after the availability of dupilumab in the United  
States (March 2017). Mean annualized total cost in all 
patients was $20,722; the highest in the dupilumab  
group with $36,505. Compared to our data, the total costs 
are much higher, but these are likely to rise in Finland in  
the future if a substantial amount (eg, 1%–5%) of patients  
will be on advanced therapies, including dupilumab. 

If advanced therapies will be introduced more broadly  
in Finland (eg, in the treatment of moderate AD  
[10%–20% of patients]), they will represent a major 
direct cost to the health care system. Zimmermann et al37 
showed in a cost-utility analysis that dupilumab improves 
health outcomes but with additional direct costs, and 
it is likely more cost-effective in patients with severe  
AD. Conversely, more efficient treatments may improve 
severe AD, reduce the need for hospitalization and recur-
rent doctors’ appointments as well as absence from work, 
and improve patient QOL,38 consequently decreasing 
indirect medical costs and disease burden. Ariëns et al39 
showed in a recent registry-based study that dupilumab 
treatment induces a notable rise in work productivity  
and reduction of associated costs in patients with  
difficult-to-treat AD. 

Conclusion
We aimed to analyze the economic burden of AD in 
Finland before the introduction of dupilumab. It will be 
interesting to see what the introduction of dupilumab 
and other novel systemic therapies have on total eco-
nomic burden and medical costs. Most patients with 
AD in Finland can achieve disease control with topical 
treatments, but it is important to efficiently manage the 
patients who require additional supportive measures and 
specialist consultations, which may be challenging in the 
primary health care system because of the relapsing and 
remitting nature of the disease. 
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FIGURE 3. Comparison of total direct costs per patient-year (PPY) for the controlled vs uncontrolled atopic dermatitis (AD) groups, which were 
not significant based on the Mann-Whitney U statistic (P=.361). POEM indicates Patient Oriented Eczema Measure. 
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