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Atopic dermatitis (AD) is the most common inflamma-
tory skin disease with a chronic or chronically relapsing 
course. Its prevalence is approximately 10–20% in 
children and approximately 10% in adults (1, 2) and has 
been increasing worldwide in recent decades (3). The 
diagnosis of AD is based on clinical evaluation, and no 
diagnostic tests exist (4). As early as the 1980s, Hanifin & 
Rajka (5) proposed diagnostic criteria for diagnosing AD. 
Despite its extensive nature, their criteria are still widely 
used and are considered the “gold standard” when defi-
ning AD. Nevertheless, other, more simplified, criteria 
have also been developed (6). Depending on the setting, 
the sensitivity and specificity of these criteria vary (7, 8).

Routinely collected electronic health record (EHR) 
data are increasingly used for research purposes (9). In 
AD studies originating from health registry data, the 
disease definition varies widely (10). In Finland, the 
Finnish Institute of Health and Welfare maintains se-
veral registries, including, for example, diagnoses from 
EHR data originating from all Finnish public hospitals 
and the largest private hospitals. The accuracy of this 
registry has been studied widely (11), but, in the field of 
dermatology, the validity of diagnoses recorded in EHR 
in Finland is currently available only for psoriasis (12). 
As the diagnosis of AD is based on clinical evaluation 
only, the AD definitions used in studies utilizing routinely 
collected heath registry data vary and validation of diag-
noses is encouraged (10). The current study analysed the 
validity of the AD diagnoses recorded in health records 
in 2 Finnish hospitals. 

MATERIALS AND METHODS 
In total, 300 patients who had a diagnosis of AD (defined as 
International Classification of Diseases – 10th revision (ICD-10) 
diagnosis code L20.0) registered at least once in any specialty in 
their records between 2002 and 2020 were randomly selected, 
using a computerized randomization program, by hospital archive 
personnel, from the database of a secondary care unit, Kainuu 
Central Hospital (n = 150), and a tertiary care unit, Oulu University 
Hospital (OUH) (n = 150), in Finland. Patients’ EHRs in these hos-
pitals were reviewed by an experienced resident or dermatologist. 
Predetermined clinical features based on the criteria defined by 
Hanifin & Rajka (5) were looked for. Furthermore, in the OUH 
subpopulation, based on written description and/or photographs 
in the EHR, the dermatologist/experienced resident made their 
judgement about the diagnosis (“verified AD diagnosis”; clas-
sified as (i) definite AD, (ii) no AD, or (iii) not enough data to 

retrospectively verify the diagnosis) based on UK working party 
diagnostic criteria for AD (6). In addition, the information about 
the specialty in which the AD diagnosis was recorded was also 
collected. This study was approved by medical directors of both 
participating hospitals. The study data were managed using Red-
Cap data capture tools hosted by the University of Oulu. Counts 
and percentages are presented for categorical variables. Positive 
predictive values (PPVs) and their 95% confidence intervals (95% 
CI) were calculated using Wilson’s score method. 

RESULTS

The study population (n = 300), were mostly females 
(n = 185, 61.7%). Mean age at the time of the first AD 
diagnosis recorded in the hospital health records was 
18.5 years (range 0–83) and mean age at the time of 
study was 32.4 years (range 3–89). Of all study subjects, 
48.7% fulfilled the Hanifin & Rajka criteria. Of single 
criteria, chronic/chronically relapsing dermatitis was 
recorded most often, in 91.0% of the cases. Xerosis 
(81.0%), hand/foot dermatitis (49.7%), and facial pallor/
erythema (37.3%) were the most frequently recorded 
minor criteria. The features of AD and fulfilment of AD 
criteria are described in detail in Table SI. 

In the OUH subpopulation, when EHR were reviewed 
to verify the AD diagnosis, “verified AD diagnosis” was 
found in 90.8% (n = 136/150), whereas 4.7% (n = 7/150) 
of those with a recorded AD diagnosis code were judged 
not to have AD. In the OUH subpopulation, most cases 
(n = 92/150, 61.3%) had their AD diagnoses recorded at 
least twice in the dermatology department, and 28.0% 
(n = 42/150) had the AD diagnosis recorded once in the 
dermatology department. The distribution of the speci-
alties in which the diagnosis code for AD was recorded 
is shown in Table SII. PPV for Hanifin & Rajka criteria 
was 51.1% and PPV for AD diagnosis recorded at der-
matology specialty was 95.7% for 2 recorded diagnoses, 
and 88.1% if the diagnosis was recorded only once. 

DISCUSSION

Less than half of the cases in this study had a diagnosis 
of AD based on Hanifin & Rajka criteria recorded in the 
EHR. This is clearly less than reported previously in a 
systematic review, which found a sensitivity of 87–96% 
for Hanifin & Rajka criteria (8). When analysing the 
details of this criterion, the study found that low sen-
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sitivity is mostly due to missing minor criteria, since 
nearly 70% of all cases had the required ≥ 3 basic criteria 
in their EHR. In comparison, a more recent study from 
the USA (13) analysing health records in quaternary 
medical care found the sensitivity of AD diagnosis to be 
only 29.9%, which is comparable to the current findings. 
They concluded that the unconfirmed AD diagnosis is 
most likely due to inadequate documentation of Hanifin 
& Rajka criteria rather than misdiagnosis. This is most 
likely true in the current study population as well: for 
example, although AD mostly has early onset (14), this 
was reported in only one-fifth of those aged >16 years at 
the time of the study. In addition, there were also many 
other minor criteria, such as Dennie-Morgan folds, which 
were rarely reported, despite being common features in 
AD patients (14). It is highly likely that, in daily patient 
care, clinicians do not record in detail all the findings 
they observe/find out from patient history; instead, only 
the major points are recorded in the EHR, for reasons 
such as lack of time, for example.

In the subpopulation, we analysed the reliability of the 
recorded diagnosis more closely, based on the specialty in 
which the AD diagnosis was recorded. It was found that, 
if the diagnosis was recorded by a dermatologist, 90.8% 
of cases were judged to have AD. However, among these, 
only slightly over half of the cases fulfilled the Hanifin 
& Rajka criteria by their EHR. This further supports our 
assumption that, even if the Hanifin & Rajka criteria 
are still the most frequently used when defining AD in 
clinical trials (15), they are too extensive for everyday 
use. Less extensive criteria have been proposed (6), but in 
the current study setting we did not analyse their validity 
in Finnish EHR.

The strengths of the current study are that it was per-
formed in 2 independent hospitals at different levels of 
healthcare, and EHRs were reviewed by dermatologists 
(LH, SPS) or an experienced resident (MK). As a limi-
tation we were unable to define the negative predictive 
value or specificity of the AD diagnoses recorded in the 
EHR, since the study had no control population. 

In conclusion, this study demonstrates that patients 
with AD can be reliably identified from hospital EHR by 
2 dermatologists’ recorded ICD-10 codes for AD. Retro-
spective use of Hanifin & Rajka criteria to determine AD 

leads to unnecessary exclusion of many patients, both 
children/adolescents and adults.
The authors have no conflicts of interest to declare.
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