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Abstract

Background: Whilst eczema is a common inflammatory skin condition, we lack con-
temporary estimates of disease incidence and prevalence across the lifespan.
Objective: To estimate the incidence and prevalence of eczema in children and adults
in England and variation by sociodemographic factors (sex, socio-economic status,
ethnicity, and geography).

Methods: We used the Royal College of General Practitioners Research and
Surveillance Centre primary care research database of 3.85 million children and
adults registered with participating general practitioner practices between 2009 and
2018 inclusive. Eczema incidence was defined as the first-ever diagnosis of eczema
recorded in the primary care record, and eczema prevalence was defined as fulfil-
ment of criteria for active eczema (two eczema records appearing in the primary care
record within any one-year period).

Results: Eczema incidence was highest in infants younger than 1 year (15.0 per 100
person-years), lowest in adults aged 40-49 (0.35 p/100 person-years), and increased
from middle age to a second smaller peak in people 80 years or older (0.79 p/100
person-years). Eczema prevalence was highest in children aged 2 (16.5%) and lowest
in adults aged 30-39 (2.8%). Eczema incidence was higher in male infants (<2) and
male adults older than 70; for all other ages, incidence was higher in females. Eczema
was more common in Asian and black ethnic groups than in people of white ethnicity.
Higher socio-economic status was associated with a greater incidence of eczemain in-
fants younger than 2, but the reverse was seen for all other age groups. Both incidence
and prevalence of eczema were greater in urban settings and in North-West England.
Conclusions and Clinical Relevance: Eczema has a bimodal distribution across the
lifespan. We observed differences in incidence and prevalence of eczema by ethnicity,

geography, sex, and socio-economic status, which varied in magnitude throughout life.
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1 | INTRODUCTION

Eczema, also known as atopic dermatitis, is a chronic inflammatory
skin condition that affects around 200 million people world-wide.'?
The incidence of eczema has risen significantly over past decades, in
particular in high-income countries.® It most commonly develops in
the first year of life, although onset can occur at any age.“'5 Eczema
usually follows a chronic relapsing-remitting course, and maintain-
ing disease control may require the use of ongoing treatment.®

Whilst many eczema-affected children will have resolution or
improvement by late childhood,* a substantial proportion of people
will have ongoing eczema into adulthood, and flare ups can occur
even after long periods of remission.>’ Itch, discomfort, and visible
skin lesions result in disturbed sleep and social embarrassment and
affect the quality of life of those affected and their families.® When
moderate to severe, the psychological impact in children and adults
is often profound.” !

In the United Kingdom (UK), prevalence estimates vary widely,
especially in adults, and contemporary data on the factors influenc-
ing eczema development, such as urban environments, are lacking.
Recent questionnaire-based studies suggest prevalence rates of
2.5%-15% in adults.*2*® Given that the majority of eczema patients
are seen and treated in primary care in the UK, databases of elec-
tronic health records from general practitioner (GP) practices pro-
vide a rich data source from which epidemiological analyses can be
derived.* In a recent study using the UK Clinical Practice Research
Datalink (CPRD), approximately 500,000 people were identified
as having eczema between 1998 and 2015, which scales to a UK
prevalence of 10%.> However, this study was designed to assess
cardiovascular outcomes in eczema not prevalence per se and only
assessed the adult population. Another CPRD study was conducted
to examine the incidence of eczema in children between 1997 and
2015 and found the highest incidence in those younger than 2 years
of age (15.9 [95% Cl 15.7-16.1] per 100 person-years in males and
11.7[11.5-11.8] in females) and the lowest incidence in those 5 years
of age and older (0.4 [0.3-0.4] per 100 person-years in males and 0.5
[0.5-0.5] in females).*

In this retrospective population-based study, we set out to pro-
vide a contemporary description of the incidence of new onset ec-
zema, and the prevalence of active eczema, in children and adults in
England and how these estimates vary by sex, socio-economic sta-

tus, ethnicity, and geography.

2 | METHODS
2.1 | Study design

We used the Oxford-Royal College of General Practitioners (RCGP)
Research and Surveillance Centre (RSC) database to provide a pop-
ulation-based sample to calculate eczema incidence and prevalence
estimates. The RCGP RSC cohort is drawn from a large network of

GP practices distributed across England, providing a representative

sample of the English population.!” Over the entire study period, the
RCGP RSC database contained data from 3.85 million people regis-
tered with 293 general practitioner (GP) practices across England.
The RCGP RSC database contains demographic data (including
age, sex, ethnicity, socio-economic status [SES], and rurality), clini-
cal diagnoses, anthropometric measurements (eg body mass index
[BMI], laboratory test results and prescriptions, recorded using the
Read coding system (a widely used, standardized thesaurus of clin-
ical terms).’® UK general practice lends itself to this type of study
because it is a registration-based system (each patient can only be
registered with a single GP), it has been computerized since the
1990s, and pay-for-performance targets introduced in 2004 have
resulted in consistent, high-quality clinical data entry relating to
chronic disease.'? Studies using RCGP RSC data have been published
across a wide range of diseases, including SARS-CoV-2, liver disease,

atrial fibrillation, asthma, and diabetes.?%%*

2.2 | Study population

All adults and children registered with practices contributing data
to the RCGP RCS database between 1 January 2009 and 1 January
2019 were eligible for inclusion in the study. Individuals required at
least one year of follow-up in RCGP RSC, unless under 1-year-old.
People who opted out of record sharing were excluded (approxi-
mately 1.8% of the adult population). The full protocol for the study

was pre-specified and has been previously published.?®

2.3 | Definition of eczema

Individuals with eczema were identified using a validated algorithm
developed for use with UK electronic health records?® and applied
in recent UK studies in eczema.'>® The positive predictive value
of this algorithm is 90% (95% Confidence interval (Cl) 80%-91%) in
children and 82% (95% Cl 73%-89%) in adults.? In brief, eczema is
identified by the presence of one diagnostic code and at least two
eczema-related treatment codes on separate days.

Active eczema was defined as the later of two eczema records
appearing within any one-year period by Silverwood et al'® in their
study of cardiovascular outcomes in atopic eczema (AE) in primary
care. Active AE was then assumed to last for 1 year, unless another
AE record appeared, in which case its duration was prolonged for an
additional 1-year period.’® We utilized this approach but to signify
the onset of active eczema we used the first of two codes (rather
than the second) within 1 year as this has shown good agreement

with physician-confirmed onset.?®

2.4 | Definition of sociodemographic factors

Eczema incidence and prevalence were stratified by age in children

(0-17 inclusive, by year) and adults (age categorized as 18-29, 30-39,
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40-49, 50-69, 60-69, 70-79, 80+). To examine variation across
other sociodemographic factors when stratified by age, we also de-
fined broader age group categories (<2, 2-11, 12-17, 18-49, >50).
Ethnicity was extracted from the primary care record and grouped
into major ethnic groups: white, black, Asian, mixed, and others.?”
Socio-economic status (SES) was defined using the official national
deprivation measure: index of multiple deprivation (IMD).? This was
calculated at the point of data extraction, using patient postcode,
with the resultant scores stratified by deprivation quintile according
to the national distribution. Rural/urban classification was defined
by patient postcode, using the 2011 Office for National Statistics

rural-urban classification.?’

2.5 | Statistical analyses
2.5.1 | Incidence of eczema

Incident cases were defined as individuals with a first-ever diagnosis
of eczema during the study period. Patients with a diagnosis of ec-
zema prior to the study period were excluded. To increase certainty
that an eczema diagnosis was incident, individuals with a diagnosis
within one year of registering with a practice were excluded from
the incident analysis, unless younger than 1-year-old. We calculated
age group stratified incidence rates (per 100 person-years) over the
study period, with further stratification within each age category by
sex, ethnicity, quintile of IMD, urban/rural classification, and geo-
graphical region, by dividing the number of incident patients by the
sum of person-years of follow-up for the total eligible population
over the period of interest. Multivariable-adjusted incidence rate
ratios (alRR) controlling for age category, sex, ethnicity, quintile of
IMD, urban/rural classification, and geographical region were calcu-

lated using Poisson regression.

2.5.2 | Prevalence of active eczema

We estimated the prevalence of active eczema, overall and by age
group, for each calendar year. Prevalent individuals were those who
met the definition of active eczema on the 31st December of the
year in question. Prevalence was calculated by dividing the number
of prevalent individuals by the total number of eligible individuals in
the study population on the 31st December of each calendar year.
Using data from the most recent year (2018), we estimated the age
group stratified prevalence of eczema by sociodemographic fac-
tors (sex, ethnicity, IMD, urban/rural classification, and geographi-
cal region; and the unadjusted and multivariable adjusted odds of
prevalent eczema for the same factors using logistic regression).
All statistical analyses were performed using R statistical pack-
age software version 3.4.1 (R Core Team, Vienna, Austria, 2017).

WILEY--"

2.6 | Ethics approval

Study approval was granted by the Research Committee of the
RCGP RSC. The study did not meet the requirements for formal eth-
ics board review as defined using the National Health Service (NHS)
Health Research Authority research decision tool (http://www.hra-
decisiontools.org.uk/research/).

The study was conducted following the RECORD (REporting of
studies Conducted using Observational Routinely collected Data)

guidelines.®

3 | RESULTS

The study population consisted of 3,851,055 children and adults
with valid clinical data and no history of eczema prior to 01/01/2009
(Flowchart S1). A total of 174,606 people developed incident eczema
over the study period.

3.1 | Peakincidence of eczema: younger than
one and older than 80 years

In children, the incidence of eczema is highest in male infants, with
a peak incidence of 17.4 (95% Cl 17.1, 17.6) per 100 person-years
in infants younger than one year (Figure 1A, Table S1). From age
2 onwards, the incidence is higher in females than males and falls
progressively up to the age of seven for both sexes, after which inci-
dence plateaus up to age 18. In adults, incidence is relatively stable
from ages 18-49, after which there is a steady increase in incidence
for both sexes (Figure 1B, Table S1). This increase is most marked in
males, resulting in a greater incidence of eczema in males compared
to females from age 70. Over 2009-2018, we observed a gradual
decrease in the incidence of eczema in both adults and children
(Figure S1).

3.2 | Sociodemographic factors associated with
incident eczema vary by age group

In infants, the incidence of eczema recorded in primary care was
higher in those of higher socio-economic status (IMD quintiles 4
and 5), but in those older than two years of age the trend was
reversed and persisted throughout adulthood (Table 1). Compared
with people of white ethnicity, across the lifespan people of Asian
ethnicity have a higher incidence of eczema. People of black and,
to a lesser extent, mixed ethnicity also have a higher incidence
of eczema than people of white ethnicity, up to age 50. A higher
incidence was observed in urban than rural areas for all age groups
(Table 1).
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FIGURE 1 The crude incidence of eczema per 100 person-years by age and sex in (A) children (n = 913,606) and (B) adults

(n = 3,149,160). Grey shading represents 95% confidence intervals

3.3 | Active eczema has a bimodal age distribution

The prevalence of active eczema is greatest in children aged 1-4 and
then decreases with increasing age with a nidus in the fourth and fifth
decades of life (Figure 2, Table S2). Active eczema then increases again
in prevalence with increasing age, almost returning to the peak child-
hood prevalence in those aged 80 years and older. Over the decade we
studied, we found a slight decrease in prevalence of active eczema in

children but little change in prevalence in adults (Figure S2).

3.4 | Factors associated with active eczema vary
by age

In children, overall prevalence of active eczema is similar in males
and females, but in adults, active eczema is more prevalent in fe-
males (Tables 2 and 3). In children and adults, active eczema is more
prevalent in those of Asian, black, and mixed ethnicity than in those
of white ethnic background. Across the lifespan, a higher prevalence
is also found in the most deprived IMD quintile compared with all
other IMD quintiles. In addition, a higher prevalence is found in

urban than rural areas across the lifespan (Tables 2 and 3).

3.5 | Eczema incidence and prevalence are highest
in the North-West and West of England

The crude incidence of eczema is highest in the North-West,
London, and the West Midlands across the lifespan (Table S3). After

adjustment for age, sex, SES, and ethnicity, the higher incidence in
the North-West becomes even more pronounced (Figure 3A and
Table S4). Similarly, the highest prevalence rates for active eczema
are in London, the North-West, and the West Midlands (Table S5),
even after adjustment for confounding factors (Figure 3B and Table
S6). When analysed separately in children and adults, incidence and
prevalence are highest in the North-West and West for both groups
(Tables S4 and S6).

4 | DISCUSSION

In a large population-based cohort of more than 3.85 million people
in England, we found that the incidence and prevalence of eczema
had a bimodal age distribution. The highest incidence of eczema
was seen in children younger than one (incidence rate 15.0 per 100
person-years), with a steady decrease during childhood and early
adulthood and a subsequent steady increase after age 50. We also
observed striking differences in the incidence and prevalence of ec-
zema by sex, socio-economic status, ethnicity, and geography.

4.1 | Comparison with other studies

In agreement with our study, a recent UK analysis of children in pri-
mary care found the highest rates of incident eczema in infancy but
that eczema was also common across childhood.* To the best of our
knowledge, our study is the first to provide population-based UK

data on eczema incidence in adults. Our data for prevalent eczema
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TABLE 1 Adjusted incidence rate ratios of new-onset eczema by age category and sociodemographic characteristics, 2009-2018
inclusive in children (n = 913,606) and adults (n = 3,149,160)*

Age <2 Age 2-11
IMD quintile®
1 (most 1.00 (ref) 1.00 (ref)
deprived)
2 1.00(0.96, 1.03) 0.99 (0.96, 1.02)
3 0.97(0.93, 1.00)’ 0.96 (0.93,0.99)
4 1.05 (1.01, 1.08)’ 0.99 (0.96, 1.02)
5 (least 1.06 (1.03,1.09)" 0.96(0.93,0.99)
deprived)
Ethnicity®
White 1.00 (ref) 1.00 (ref)
Asian 1.68(1.62,1.74)" 1.32(1.28,1.37)"
Black 1.69 (1.61,1.78)" 1.31(1.25,1.38)"
Mixed 1.28 (1.21,1.36)" 1.08(1.02, 1.15)°
Other 1.08 (0.97, 1.19) 0.87(0.79, 0.96)'

Rural-urban classification?

Rural

Urban

1.00 (ref)
1.10 (1.07,1.13)”

1.00 (ref)
1.11(1.08,1.14)"

Age 12-17

1.00 (ref)

0.97 (0.89, 1.04)
0.90(0.83,0.97)
0.89(0.82,0.96)
0.89(0.83,0.96)’

1.00 (ref)
1.65(1.52,1.80)"
1.31(1.16,1.48)"
1.19 (0.99, 1.41)
0.95 (0.74, 1.19)

1.00 (ref)
1.09 (1.02, 1.16)"

Age 18-49

1.00 (ref)

0.88(0.85,0.91)"
0.87(0.84,0.90)"
0.87(0.84,0.90)"
0.89(0.86,0.92)"

1.00 (ref)
1.53(1.48,1.58)"
1.18(1.12,1.24)"
1.13(1.03, 1.23)°
1.00 (0.91, 1.10)

1.00 (ref)
1.05(1.02, 1.09)”

Age 50+

1.00 (ref)

0.98(0.95, 1.02)

0.94(0.91,097)"
0.93(0.90,0.96)"
0.95(0.92,0.98)

1.00 (ref)

1.62 (1.55,1.69)"
0.81(0.75,0.87)"
0.96 (0.83, 1.10)
0.98 (0.85, 1.13)

1.00 (ref)
1.10(1.07,1.12)"

Abbreviation: IMD, index of multiple deprivation.

#Models additionally adjusted for sex within each age category.
|MD data were not available for n = 81,539.

Ethnicity data were not available for n = 985,732.
dRural-urban classification was not available for n = 78,214.
**p <.001. *p < .05.

in children are comparable with a smaller cross-sectional analysis of
patients from four general practices in 1998 that found the high-
est prevalence of disease (22%) in children aged 1-2 years, and a
recent longitudinal study, conducted by Abuabara et al, that used
data from the 1958 and 1970 British cohort studies to estimate an
overall AE prevalence of 7%-14% in childhood.3! Our reported prev-
alence in adults (4.3%) is likely lower than that reported by Abuabara
et al (5%-12%) due to the different time period and sampling strate-
gies used as well as our case definition, as we limited prevalent cases
to those with active disease.'® The decrease in eczema incidence and
prevalence throughout childhood and adulthood may be partly due
to maturation of the skin barrier properties.®?-3* A gradual decline in
water holding properties of the skin barrier in older age would also
be an explanation for the second peak in eczema incidence seen in

older adults, but this needs further investigation.®>~%’

4.2 | Sexdifferences

The notable differences in the incidence of childhood eczema by
sex, with an increased incidence in male infants younger than 2 and
female children thereafter, are in concordance with a recent study
using a different UK primary care dataset and previous Scandinavian
population-based studies.'®®®3? Comparable differences by sex

have also been seen in the childhood prevalence of allergic rhinitis

and asthma during childhood.?® In adults, the increased incidence
observed in older males compared with females was previously re-
ported in Japanese hospital-based patients,32’41 but to our knowl-
edge not in a population-based setting.

4.3 | Socio-economic status differences

Previous studies evaluating the relationship between atopic condi-
tions and SES have, in general, suggested a higher prevalence of ec-
zema in less deprived SES groups.*? In contrast, we found a higher
incidence of eczema in less deprived SES groups (IMD quintiles 4 and
5) only in infants, a finding consistent with other recent UK primary
care-based data.’® Across the rest of the lifespan, less deprived SES
was consistently associated with a lower rate of incident eczema.
Differences with previous studies may relate to variation in setting
and in methodology, with a particular strength of this analysis being
the comprehensive adjustment for other sociodemographic factors

and geography.

4.4 | Ethnicity differences

Consistent with our study, US data suggest that people of Asian

and black ethnicity are substantially more likely to attend medical
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FIGURE 2 Prevalence of eczema by age category and sex in (A) children (n = 570,536) and (B) adults (n = 2,168,805). Grey shading

represents 95% confidence intervals

services for eczema than people of white ethnicity.43 A greater prev-
alence of eczema in black and Asian children has also been reported
in another large US database study.** Genetic, skin barrier, immune,
and environmental differences may underlie the increased eczema
risk in people of different ethnicities. For example, population ge-
netics studies have identified three filaggrin mutations in East Asian
eczema populations that are not present in the white European ec-
zema population.*> Unique filaggrin loss-of-function mutations have
also been identified in black children with eczema.*®

4.5 | Geographical distribution

The only previous data on the geographical distribution of eczema
in England are the 1958 British Cohort Study, which identified the
North Midlands, Eastern region, London, and Southern region, as
areas of higher prevalence.*’ Direct comparisons with our results
are limited by differences in geographical boundaries, socio-eco-
nomic changes, and differences in the population samples studied.
Variation in eczema prevalence by geographical area has also been
seen in other countries.** The environmental factors that increase
the risk for eczema have yet to be fully elucidated, but ultraviolet
radiation exposure, lower air temperature, and higher use of indoor
central heating have all been linked to higher eczema rates,*®4
and this offers a potential explanation for the higher rates seen in
North-West England. Consistent with our study, a higher incidence
and prevalence of eczema in urban areas have been seen in previous
studies of eczema world-wide***850 and has been linked to differ-
ences in air pollution and heavy road traffic.>°>°? A similar pattern

has also been seen in the distribution of allergic rhinitis.>®

4.6 | Strengths and limitations

Key strengths of this study include our use of a large primary care
network to capture eczema diagnoses using a previously validated
algorithm. The distribution of the network and variety of the con-
tributing GP practices has enabled us to provide novel insight into
geographical and urban-rural variation in eczema. Our high level of
data capture on SES and ethnicity in this large population and the
fact that the majority of eczema treatment is undertaken in primary
care in the UK are also important strengths.

Several limitations are worth noting. First, a diagnosis of eczema
requires presentation to primary care, and we will therefore have
missed minor and subclinical disease, leading to an underestimate
of eczema incidence and prevalence. We were unable to determine
whether this issue has a differential effect by sex and ethnicity.
Similarly, we cannot be certain that the first recorded eczema di-
agnosis in the primary care record is an accurate reflection of initial
disease onset in all cases, although this was mitigated by our study
design which excluded individuals with an eczema diagnosis within
1 year of registering with a general practice. Second, our case defi-
nition requires prescriptions for eczema treatments, some of which
are available over the counter. People purchasing all their treatments
directly from a pharmacy will therefore be missed by our approach.
We were unable to examine the association between familial history
of atopic or allergic disease and eczema onset, as this is not well
captured in UK routine primary care records. Finally, more compre-
hensive validation of the eczema diagnostic algorithm and validation
of the active eczema case definition would be of interest for further
studies, particularly in older age groups where clinical coding may

not allow eczema to be distinguished from other types of dermatitis.
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TABLE 2 Prevalence of active eczema
by sociodemographic factors in children

Overall
Sex
Female

Male

Age category?®
<2
2-6

7-11
12-17
IMD quintile®

1 (most
deprived)

2

5 (least
deprived)

Ethnicity®©
White

Asian
Black
Mixed

Other

WILEY—-7

Rural-urban? Classification®

Rural
Urban

eczema Prevalence Unadjusted Adjusted
cases (n) Denominator (%) odds ratio odds ratio
54,659 570,536 9.6 NA NA
26,571 278,131 9.6 1.00 (ref) 1.00 (ref)
28,088 292,405 9.6 1.01(0.99,1.02)  1.01(0.99,
1.03)
4532 56,725 8.0 1.00 (ref) 1.00 (ref)
23,025 162,224 14.2 1.90 (1.87, 1.89 (1.86,
1.94)" 1.93)"
15,232 167,450 9.1 1.15(1.12, 1.13 (1.09,
1.19)" 1.16)"
11,870 184,127 6.4 0.79 (0.76, 0.78 (0.74,
0.83)" 0.82)"
11,409 101,632 11.2 1.00 (ref) 1.00 (ref)
10,396 98,479 10.6 0.93(0.91, 0.96 (0.93,
0.96)" 0.98)
9330 104,248 8.9 0.78 (0.75, 0.90(0.87,
0.81)" 0.93)"
10,273 116,432 8.8 0.77 (0.74, 0.92 (0.89,
0.79)" 0.95)"
12,538 140,487 8.9 0.77 (0.75, 0.95 (0.92,
0.80)" 0.97)"
25,061 297,146 8.4 1.00 (ref) 1.00 (ref)
6602 40,165 16.4 2.14(2.11, 2.10(2.07,
2.16)" 2.13)"
3247 19,694 16.5 2.14(2.10, 2.13(2.09,
2.18)" 217)"
1825 14,452 12.6 1.57 (1.52, 1.49 (1.44,
1.62)" 1.55)"
558 6647 8.4 0.99(0.91,1.08)  0.98(0.89,
1.07)
8968 113,361 7.9 1.00 (ref) 1.00 (ref)
45,030 448,528 10.0 1.30(1.28, 1.11 (1.08,
1.32)" 1.13)"

Note: Derived using data from 2018.
Abbreviation: IMD, index of multiple deprivation.

?Additional age category split (2-6, 7-11) was added post hoc due to the marked change in disease
prevalence across this age group (Figure 3A).

PIMD data were not available for n = 9258.

“Ethnicity data were not available for n = 192,432.

dRural-urban classification was not available for n = 8647.

**p <.001. *p < .01.

4.7 | Implications of the findings

Our results provide timely information on the epidemiology of

eczema in the UK and highlight the need for additional studies

to more fully understand the pathogenesis of eczema, as well we
environmental and ethnicity-related factors that may drive differ-
ences in disease burden. In particular, more in-depth evaluation

of variation in incidence rates of eczema across different ethnic
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X X TABLE 3 Prevalence of active eczema
Cases Prevalence Unadjusted Adjusted by sociodemogranhic factors in adults
(n) Denominator (%) odds ratio odds ratio Y grap
Overall 93,323 2,168,805 43 NA NA
Sex
Female 54,681 1,093,890 5.0 1.00 (ref) 1.00 (ref)
Male 38,642 1,074,915 3.6 0.71(0.70, 0.74 (0.73,
0.72)" 0.76)"
Age category
18-29 16,234 415,834 39 1.00 (ref) 1.00 (ref)
30-39 10,833 383,437 2.8 0.72(0.69, 0.70 (0.68,
0.74)" 0.73)"
40-49 10,571 358,318 3.0 0.75(0.72, 0.75(0.73,
0.77)" 0.78)"
50-59 12,676 365,631 3.5 0.88(0.86, 0.92(0.89,
0.91)" 0.94)"
60-69 13,659 279,676 4.9 1.26 (1.24, 1.31(1.29,
1.29)" 1.34)"
70-79 15,214 222,425 6.8 1.81(1.78, 1.89 (1.86,
1.83)"7 1.91)"
80+ 14,136 143,484 9.9 2.69 (2.67, 2.77 (2.75,
2.71)" 2.80)"
IMD quintile®
1 (most 15,012 328,960 4.6 1.00 (ref) 1.00 (ref)
deprived)
2 15,086 362,050 4.2 0.91(0.89, 0.90 (0.88,
0.93)" 092)"
3 17,086 412,159 41 0.90 (0.88, 0.88(0.85,
0.93)" 0.90)"
4 21,111 481,242 4.4 0.96 (0,94, 0.91 (0.89,
0.98)" 0.93)"
5 (least 23,889 540,802 4.4 0.97 (0.95, 0.90(0.88,
deprived) 0.99) 0.93)”
Ethnicity®
White 62,587 1,426,211 4.4 1.00 (ref) 1.00 (ref)
Asian 8354 148,387 5.6 1.30 (1.28, 1.58 (1.55,
1.32)" 1.60)"
Black 2546 59,354 43 0.98 (0.94, 1.14 (1.10,
1.02) 1.18)"
Mixed 981 24,484 4.0 0.91 (0.84, 1.12(1.05,
0.97) 1.18)"
Other 676 22,753 3.0 0.67 (0.59, 0.83(0.76,
0.74)" 091)"
Rural-Urban€ Classification®
Rural 19,996 462,375 43 1.00 (ref) 1.00 (ref)
Urban 72,295 1,664,907 4.3 1.00(0.99, 1.04 (1.03,
1.02) 1.06)"

Note: Derived using data from 2018.

Abbreviation: IMD, index of multiple deprivation.

2IMD data were not available for n = 43,592.

bEthnicity data were not available for n = 487,616.
‘Rural-Urban classification was not available for n = 41,523.
**p <.001. *p < .01.
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FIGURE 3 The geographical (A)
distribution of eczema in England. (A)
Adjusted incidence rate ratios (alRR) for
eczema in 2018 by geographical region
(n =2,336,322). aIRR are relative to
London. (B) Adjusted odds ratios (OR) for
active eczema in 2018 by geographical
region (n = 2,742,094). OR are relative to
London
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groups, for example with stratification by age and sex within eth-
nic groups, would be of considerable importance for future work.
Corroborations of our findings in other populations would also be of
great interest, as would investigation of the association between AD
incidence and prevalence and environmental factors such as climate.
Furthermore, our study suggests many well-used diagnostic criteria
for eczema may require refinement given their inclusion of early age
of onset in the diagnosis,”* as use of this definition will exclude the
large number of cases of adult-onset eczema we identified. It will
also be important to examine the causes of true adult-onset eczema,
as this may be genetically and immunologically distinct from eczema

that starts in earlier life.

5 | CONCLUSIONS

In summary, our study uses a large English primary care database
to show that eczema is not just a condition of childhood, highlight-
ing a bimodal age distribution of disease with peaks in infants and
older adults. There are considerable differences in eczema incidence
and prevalence by ethnicity, sociodemographic characteristics, and
geography, demonstrating the need to consider these factors when

assessing health needs.

ACKNOWLEDGEMENTS

Patients and practices who are members of the Royal College of
General Practitioners (RCGP) Research and Surveillance Centre
(RSC) network, who allow their data to be shared for surveil-
lance, research, quality improvement, and education. The col-
laboration of primary care computerized medical record system
providers EMIS, TPP, In Practice Systems and Apollo in facilitating
the RCGP RSC data. The authors acknowledge project manage-
ment support from Filipa Ferreira of the University of Oxford and
University of Surrey and medical writing support by Louise Jordon

at Momentum Data.

CONFLICTS OF INTEREST

S.de Lusignanis Director of the Royal College of General Practitioners
Research and Surveillance Centre as part of his academic post; he
has also received funding for projects from Eli Lilly, AstraZeneca,
GSK, Seqirus, and Takeda, all through his universities and none re-
lated to this study. C. Feeney is an employee of Pfizer. J. Dennis and
A.McGovern are employees of Momentum Data who were paid con-
sultants to Pfizer in connection with the development of this manu-
script. C. Flohr is chief investigator of the UK National Institute for
Health Research—funded TREAT (ISRCTN15837754) and SOFTER
(ClinicalTrials.gov: NCT03270566) trials and the UK-Irish Atopic
Eczema Systemic Therapy Register (A-STAR; ISRCTN11210918) and
is a principal investigator in the European Union Horizon 2020—
funded BIOMAP Consortium (http://www.biomap-imi.eu/). His de-
partment has also received funding from Sanofi-Genzyme. All other

authors have no competing interests to declare.

AUTHOR CONTRIBUTION

C. Flohr, C. Feeney, H. Alexander, A. McGovern, J. Dennis, and S. de
Lusignan developed the study concept and design. S. de Lusignan,
C. Feeney, H. Alexander, C. Broderick, and C. Flohr performed the
study and wrote the paper. J. Dennis and A. McGovern conducted
and are responsible for the data analysis. All authors critically re-
viewed the manuscript. S. de Lusignan had full access to all the data
in the study and takes responsibility for the integrity of the data and

the accuracy of the data analysis.

DATA AVAILABILITY STATEMENT

The RCGP RSC dataset is held securely at University of Oxford and
the University of Surrey and can be accessed by bone fide research-
ers. Approval is on a project-by-project basis (wWww.rcgp.org.uk/
rsc). Ethical approval by an NHS Research Ethics Committee may
be needed before any data release/other appropriate approval.
Researchers wishing to directly analyse the patient-level pseu-
donymized data will be required to complete information govern-
ance training and work on the data from university secure servers.

Patient-level data cannot be taken out of the secure network.

ORCID

Carsten Flohr https://orcid.org/0000-0003-4884-6286

REFERENCES

1. Mei-Yen Yong A, Tay Y-K. Atopic dermatitis: racial and ethnic differ-
ences. Dermatol Clin. 2017;35(3):395-402.

2. Flohr C, Mann J. New insights into the epidemiology of childhood
atopic dermatitis. Allergy. 2014;69(1):3-16.

3. Nutten S. Atopic dermatitis: global epidemiology and risk factors.
Annal Nutri Metab. 2015;66:8-16.

4. 1lli S, von Mutius E, Lau S, et al. The natural course of atopic der-
matitis from birth to age 7 years and the association with asthma. J
Allergy Clin Immunol. 2004;113(5):925-931.

5. Garmhausen D, Hagemann T, Bieber T, et al. Characterization of dif-
ferent courses of atopic dermatitis in adolescent and adult patients.
Allergy. 2013;68(4):498-506.

6. Weidinger S, Novak N. Atopic dermatitis. Lancet (London, England).
2016;387(10023):1109-1122.

7. Peters AS, Kellberger J, Vogelberg C, et al. Prediction of the in-
cidence, recurrence, and persistence of atopic dermatitis in ad-
olescence: a prospective cohort study. J Allergy Clin Immunol.
2010;126(3):590-595.e3.

8. Drucker AM, Wang AR, Li WQ, Sevetson E, Block JK, Qureshi
AA. The burden of atopic dermatitis: summary of a report for the
National Eczema Association. J Invest Dermatol. 2017;137(1):26-30.

9. Howlett S. Emotional dysfunction, child-family relationships and
childhood atopic dermatitis. Br J Dermatol. 1999;140(3):381-384.

10. Yaghmaie P, Koudelka CW, Simpson EL. Mental health comor-
bidity in patients with atopic dermatitis. J Allergy Clin Immunol.
2013;131(2):428-433.

11. Dalgard FJ, Gieler U, Tomas-Aragones L, et al. The psychological
burden of skin diseases: a cross-sectional multicenter study among
dermatological out-patients in 13 European countries. J Invest
Dermatol. 2015;135(4):984-991.

12. Barbarot S, Auziere S, Gadkari A, et al. Epidemiology of atopic
dermatitis in adults: results from an international survey. Allergy.
2018;73(6):1284-1293.


http://www.biomap-imi.eu/
http://www.rcgp.org.uk/rsc
http://www.rcgp.org.uk/rsc
https://orcid.org/0000-0003-4884-6286
https://orcid.org/0000-0003-4884-6286

DE LUSIGNAN ET AL.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Kantar: Research daic. Atopic dermatitis prevalence - UK. n/a.
2017.

Emerson RM, Williams HC, Allen BR. Severity distribution of atopic
dermatitis in the community and its relationship to secondary refer-
ral. Br J Dermatol. 1998;139(1):73-76.

Silverwood RJ, Forbes HJ, Abuabara K, et al. Severe and pre-
dominantly active atopic eczema in adulthood and long term risk
of cardiovascular disease: population based cohort study. BMJ.
2018;361:k1786.

Ban L, Langan SM, Abuabara K, et al. Incidence and sociodemo-
graphic characteristics of eczema diagnosis in children: a cohort
study. J Allergy Clin Immunol. 2018;141(5):1927-1929.€8.

Correa A, Hinton W, McGovern A, et al. Royal College of General
Practitioners Research and Surveillance Centre (RCGP RSC) senti-
nel network: a cohort profile. BMJ Open. 2016;6(4):e011092.

de Lusignan S, Liaw ST, Michalakidis G, Jones S. Defining datasets
and creating data dictionaries for quality improvement and re-
search in chronic disease using routinely collected data: an ontolo-
gy-driven approach. Inform Prim Care. 2011;19(3):127-134.

de Lusignan S, van Weel C. The use of routinely collected computer
data for research in primary care: opportunities and challenges.
Fam Pract. 2006;23(2):253-263.

Williams R, Alexander G, Armstrong I, et al. Disease burden and
costs from excess alcohol consumption, obesity, and viral hepatitis:
fourth report of the Lancet Standing Commission on Liver Disease
in the UK. Lancet (London, England). 2018;391(10125):1097-1107.
Rayner LH, McGovern A, Sherlock J, et al. The impact of ther-
apy on the risk of asthma in type 2 diabetes. Clin Respir J.
2019;13(5):299-305.

de Lusignan S, Dorward J, Correa A, et al. Risk factors for
SARS-CoV-2 among patients in the Oxford Royal College of
General Practitioners Research and Surveillance Centre pri-
mary care network: a cross-sectional study. Lancet Infect Dis.
2020;20(9):1034-1042.

Woodmansey C, McGovern AP, McCullough KA, et al. Incidence,
demographics, and clinical characteristics of diabetes of the exo-
crine pancreas (Type 3c). A Retrospective Cohort Study. Diabetes
Care. 2017;40(11):1486-1493.

KumarS, de Lusignan S, McGovern A, et al. Ischaemic stroke, haem-
orrhage, and mortality in older patients with chronic kidney disease
newly started on anticoagulation for atrial fibrillation: a popula-
tion based study from UK primary care. BMJ. 2018;360:k342.

de Lusignan S, Alexander H, Broderick C, et al. Epidemiology and
management of atopic dermatitis in England: an observational co-
hort study protocol. BMJ Open. 2020;10(9):e037518.

Abuabara K, Magyari AM, Hoffstad O, et al. Development and vali-
dation of an algorithm to accurately identify atopic eczema patients
in primary care electronic health records from the UK. J Investig
Dermatol. 2017;137(8):1655-1662.

Tippu Z, Correa A, Liyanage H, et al. Ethnicity recording in primary
care computerised medical record systems: an ontological ap-
proach. J Innov Health Inform. 2017;23(4):920.

Department for Communities and Local Government. The English
indices of deprivation. 2015. https://www.gov.uk/government/stati
stics/english-indices-of-deprivation-2015. Accessed 15/03/2020.
Lundberg SM, Lee S-I, et al. A unified approach to interpreting
model predictions. In: Guyon |, Luxburg UV, Bengio S, eds. Advances
in Neural Information Processing Systems 30. Curran Associates Inc;
2017:4765-4774.

Benchimol El, Smeeth L, Guttmann A, et al. The REporting of stud-
ies Conducted using Observational Routinely-collected health Data
(RECORD) statement. PLoS Med. 2015;12(10):e1001885.

Abuabara K, Ye M, McCulloch CE, et al. Clinical onset of
atopic eczema: results from 2 nationally representative British

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

WILEY-—&

birth cohorts followed through midlife. J Allergy Clin Immunol.
2019;144(3):710-719.

Tanei R, Hasegawa Y. Atopic dermatitis in older adults: a viewpoint
from geriatric dermatology. Geriatr Gerontol Int. 2016;16(Suppl
1):75-86.

Boothe DT. Atopic Dermatitis: Pathophysiology. In: Fortson E,
Feldman S, Strowd L, eds. Management of Atopic Dermatitis Advances
in Experimental Medicine and Biology. Berlin, Germany: Springer;
2017:21-37.

Gold M, Kemp A. Atopic disease in childhood. Med J Aust.
2005;182(6):282-304.

Takahashi M, Tezuka T. The content of free amino acids in the
stratum corneum is increased in senile xerosis. Arch Dermatol Res.
2004;295(10):448-452.

O'Regan GM, Sandilands A, McLean WHI, Irvine AD. Filaggrin in
atopic dermatitis. J Allergy Clin Inmunol. 2008;122(4):689-693.
Tanei R. Atopic dermatitis in the elderly. Inflamm Allergy Drug
Targets. 2009;8(5):398-404.

Mohn CH, Blix HS, Halvorsen JA, Nafstad P, Valberg M, Lagerlgv P.
Incidence trends of atopic dermatitis in infancy and early childhood
in a Nationwide Prescription Registry Study in Norway. JAMA Netw
Open. 2018;1(7):e184145.

Linneberg A, Simonsen JB, Petersen J, Stensballe LG, Benn CS.
Differential effects of risk factors on infant wheeze and atopic
dermatitis emphasize a different etiology. J Allergy Clin Immunol.
2006;117(1):184-189.

de Lusignan S, Correa A, Pebody R, et al. Incidence of lower re-
spiratory tract infections and atopic conditions in boys and young
male adults: Royal College of General Practitioners Research and
Surveillance Centre Annual Report 2015-2016. JMIR Public Health
Surveill. 2018;4(2):e49.

Tanei R. Clinical characteristics, treatments, and prognosis of atopic
eczema in the elderly. J Clin Med. 2015;4(5):979-997.

Uphoff E, Cabieses B, Pinart M, Valdés M, Anté JM, Wright J. A
systematic review of socioeconomic position in relation to asthma
and allergic diseases. Eur Respir J. 2015;46(2):364-374.

Janumpally SR, Feldman SR, Gupta AK, Fleischer AB Jr. In the United
States, Blacks and Asian/Pacific Islanders are more likely than
whites to seek medical care for atopic dermatitis. Arch Dermatol.
2002;138(5):634-637.

Shaw TE, Currie GP, Koudelka CW, Simpson EL. Eczema preva-
lence in the United States: data from the 2003 National Survey of
Children's Health. J Invest Dermatol. 2011;131(1):67-73.

Hsu CK, Akiyama M, Nemoto-Hasebe I, et al. Analysis of Taiwanese
ichthyosis vulgaris families further demonstrates differences in FLG
mutations between European and Asian populations. Br J Dermatol.
2009;161(2):448-451.

Polcari |, Becker L, Stein SL, Smith MS, Paller AS. Filaggrin gene
mutations in African Americans with both ichthyosis vulgaris and
atopic dermatitis. Pediatr Dermatol. 2014;31(4):489-492.

McNally NJ, Williams HC, Phillips DR, Strachan DP. Is there
a geographical variation in eczema prevalence in the UK?
Evidence from the 1958 British Birth Cohort Study. Br J Dermatol.
2000;142(4):712-720.

Silverberg JI, Hanifin J, Simpson EL. Climatic factors are associated
with childhood eczema prevalence in the United States. J Invest
Dermatol. 2013;133(7):1752-1759.

Fuertes E, Flohr C, Silverberg JI, Standl M, Strachan DP. Global
associations between UVR exposure and current eczema prev-
alence in children from ISAAC phase three. J Invest Dermatol.
2017;137(6):1248-1256.

Pesce G, Marcon A, Carosso A, et al. Adult eczema in ltaly: prev-
alence and associations with environmental factors. J Eur Acad
Dermatol Venereol. 2015;29(6):1180-1187.


https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015

482
_I_Wl LEY
51.

52.

583.

54.

pE LUSIGNAN ET AL.

Kabashima K, Otsuka A, Nomura T. Linking air pollution to atopic
dermatitis. Nat Immunol. 2016;18(1):5-6.

Hendricks AJ, Eichenfield LF, Shi VY. The impact of airborne pol-
lution on atopic dermatitis: a literature review. Br J Dermatol.
2020;183(1):16-23.

de Lusignan S, McGee C, Webb R, et al. Conurbation, urban, and
rural living as determinants of allergies and infectious diseases:
Royal College of General Practitioners Research and Surveillance
Centre Annual Report 2016-2017. JMIR Public Health Surveill.
2018;4(4):e11354.

Williams HC, Burney PG, Hay RJ, et al. The U.K. Working Party's
diagnostic criteria for atopic dermatitis. |. Derivation of a min-
imum set of discriminators for atopic dermatitis. Br J Dermatol.
1994,131(3):383-396.

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section.

How to cite this article: de Lusignan S, Alexander H, Broderick
C, et al. The epidemiology of eczema in children and adults in
England: A population-based study using primary care data.
Clin Exp Allergy. 2021;51:471-482. https://doi.org/10.1111/
cea.13784



https://doi.org/10.1111/cea.13784
https://doi.org/10.1111/cea.13784

