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Abstract

Background Chronic spontaneous urticaria (CSU) is
associated with considerable burden, but data from Euro-
pean patients are limited.

Methods This study is a retrospective, cross-sectional
analysis of National Health and Wellness Survey data from
the five largest EU countries (SEU: France, Germany, Italy,
Spain, and the UK) collected between 2010 and 2013.
Burden of disease for patients with CSU was estimated by
comparing individuals currently treated for chronic urti-
caria (proxy CSU cases) with controls selected from
respondents without chronic urticaria. Matching and
regression models were used to quantify the impact of
chronic urticaria on health-related quality of life, self-re-
ported psychological complaints, work and activity
impairment, and healthcare use.

Results The sample included 175,923 respondents.
Prevalence of diagnosed chronic urticaria was 0.5 and
0.2 % were treating the condition with a prescription.
Cases (N = 369) had substantially lower (worse) regres-
sion-adjusted mean Mental Component Summary (40.2 vs.
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45.4), Physical Component Summary (44.6 vs. 49.9), and
SF-6D health utility scores (0.63 vs. 0.71; all p < 0.001)
relative to controls (N = 1476), differences that exceed
accepted minimally important differences for these mea-
sures. Depression, anxiety, and sleep difficulties were
approximately twice as prevalent among those currently
receiving treatment for chronic urticaria (all p < 0.001).
Cases also had elevated presenteeism (31 vs. 17 %),
overall work impairment (37 vs. 20 %), and impairment in
non-work activities (42 vs. 26 %; all p < 0.01) relative to
controls. Physician visits (9.1 vs. 4.9), emergency room
visits (0.8 vs. 0.3), and hospitalizations (0.3 vs. 0.2) were
more frequent than in controls (all p < 0.01).

Conclusions This research adds to the existing evidence

showing significant burden of CSU.

Key Points for Decision Makers

One in every 200 adults in the five largest countries
in the EU has been diagnosed with chronic urticaria,
and 40 % of them are currently using a prescription
treatment.

The impact on patients’ lives goes beyond effects on
skin; currently treated patients experience higher
levels of health-related impairment in their
functioning in work and non-work activities and
quality of life, and are more frequent users of
healthcare than similar individuals without the
condition.

Practitioners need to be aware of the treatment
options and find something that works for each
patient.
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1 Introduction

Chronic spontaneous urticaria (CSU) is defined as the
“spontaneous appearance of wheals, angioedema or
both >6 weeks due to known and unknown causes” [1].
CSU often has no discernable external cause and is asso-
ciated with an underlying autoimmune mechanism, which
can be confirmed by testing for autoantibodies, in 30-50 %
of cases [2, 3]. CSU is the most common type of chronic
urticaria, accounting for approximately two-thirds of all
cases [4]. Only a few studies have examined the prevalence
of CSU in European countries, and these estimate the rate
at between 0.1 and 0.8 % in samples from Sweden, Spain,
and Germany [5-7]. The disease is most common among
patients aged 20-40 years, but all age groups can be
affected [4]. Studies also consistently show that women
suffer from this disease at almost twice the rate of men
[6-8].

The burden of CSU can be considerable. Published data
on patients with chronic urticaria, including studies specific
to CSU patients as well as studies examining chronic
urticaria without differentiating between types, indicate
that issues with fatigue, pain, and lack of sleep or insomnia
are commonly reported, often due to the constant itching
that accompanies their urticaria [9]. The visible lesions can
lead to emotional upset and withdrawal from social activ-
ities [10, 11]. Indeed, CSU can lead to psychological
complaints such as anxiety, depression, or irritability [9],
which can result in significant reductions in quality of life
among CSU patients [12]. In addition to physical and
emotional outcomes, some data indicate CSU symptoms
can carry a high socioeconomic burden through a combi-
nation of direct healthcare costs and loss of work produc-
tivity [7].

While there is some literature on the relationship
between CSU and economic and quality-of-life outcomes,
research in this area remains limited, including few
studies conducted among Europeans with the condition.
Previous research characterizing the condition has drawn
samples primarily from individual clinics or small geo-
graphic areas; to the authors’ knowledge, no study has
been conducted describing the humanistic and economic
burden within a general population survey [5-12]. The
current study estimates the burden of CSU among adults
diagnosed with chronic urticaria in terms of health-related
quality of life (HR-QOL), self-reported depression, anxi-
ety, and sleep difficulties, work and activity impairment,
and healthcare use, using individuals currently using
prescription treatment for chronic urticaria as a proxy for
CSU.
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2 Methods
2.1 Study Design

The present study is a retrospective, cross-sectional analysis
of data taken from the SEU National Health and Wellness
Survey (NHWS), which is a large cross-sectional survey
designed to reflect health in the general population of France,
Germany, Italy, Spain, and the UK. Potential respondents are
identified primarily through participation in opt-in online
survey panels, with stratified random sampling within the
survey panel to ensure representativeness in terms of age and
sex, and off-panel recruitment is used to ensure representa-
tion of the elderly population using quotas by age and sex.
Previous comparisons have shown NHWS data to be con-
sistent with that of other health surveys meant to represent the
general population [13, 14]. The current project incorporates
data from the SEU surveys conducted in 2010 (N = 57,805),
2011 (N =57,512), and 2013 (N = 62,000); the 5EU
NHWS was not conducted in 2012. Because the survey is
cross-sectional, and sampling is conducted without regard to
previous participation, some respondents have completed the
survey more than once. The most recent responses were used
for such respondents. Respondents were required to be aged
at least 18 years, able to read and write the primary language
of the country in which the study was conducted, and to
provide informed consent. The protocol and questionnaire for
the NHWS was reviewed and approved by Essex Institutional
Review Board (Lebanon, New Jersey, USA).

2.2 Measures
2.2.1 Chronic Spontaneous Urticaria Proxy

Items to identify respondents with CSU in particular were
not included in the NHWS, but the survey respondents
were asked to identify which medical conditions they had
ever experienced from a list that included “chronic hives
(lasting 6 weeks or more)”. The term “hives” was used
rather than “urticaria” to ensure the language would be
understood by patients rather than health professionals. No
description of the condition was provided. Those who
indicated experiencing chronic hives were asked to indicate
whether their chronic hives were diagnosed by a doctor,
and whether they were currently using a prescription to
treat their chronic hives. The type of prescription was not
collected. Those who indicated current use of a prescription
were used as the proxy for individuals with CSU (cases) to
ensure both diagnosis of chronic urticaria as well as present
disease at the time of the survey.
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2.2.2 Health-Related Quality of Life

The NHWS assessed HR-QOL using the standard recall
form (4 weeks) of the SF-12v2 for 2010 and 2011 and the
SF-36v2 for the 2013 responses [15, 16]. These are both
generic (i.e., not disease specific) HR-QOL instruments
that allow for comparison across health conditions and can
be used to produce the same metrics for functional health
status. Mental Component Summary (MCS) scores were
used to summarize mental health, and Physical Component
Summary (PCS) scores were used to summarize physical
health. MCS and PCS scores have a mean of 50 and a
standard deviation of 10 for the population. Health utility
scores were also calculated using the SF-6D algorithm,
which provides a preference-based single index measure
for health using UK general population values, with a score
of 1 equivalent to full health [17].

2.2.3 Self-Report of Depression, Anxiety, and Sleep
Problems

Respondents to the survey were asked to indicate which
medical conditions they had experienced in the prior
12 months, one of which was depression. Those who
indicated experience of depression were considered to have
depression. Respondents to the survey were also asked to
indicate whether they have experienced a variety of dif-
ferent types of anxiety in the preceding 12 months,
including anxiety, general anxiety disorder, panic disorder,
phobia, post-traumatic stress, obsessive compulsive disor-
der, and social anxiety disorder. If a respondent indicated
having experienced one or more of these in the past
12 months, they were considered to have anxiety. Like-
wise, respondents who indicated they had experienced
insomnia or sleep difficulties in the prior 12 months were
considered to have sleep difficulties. For all conditions, the
name of the condition was presented to the respondent
without additional description.

2.2.4 Work and Activity Impairment

The Work Productivity and Activity Impairment ques-
tionnaire was included in the study to measure health-re-
lated work and activity impairment [18]. Only respondents
who reported being employed full-time, part-time, or self-
employed provided data for absenteeism (work time mis-
sed due to health), presenteeism (level of health-related
impairment while at work), and overall work impairment
(combined absenteeism and presenteeism). All respondents
provided data for activity impairment (health-related
impairment to non-work activities). All values are reported
as percentages and are based on the 7 days prior to the
survey.

2.2.5 Healthcare Utilization

Healthcare use was defined by visits to different medical
providers during the prior 6 months. These included visits
to specific types of traditional healthcare providers (HCPs:
physicians, nurses, dentists, etc.), which were summed
across types of providers to provide a total. Specific types
of providers who would be expected to provide care for
CSU or the common psychological comorbidities were also
considered individually, including general practitioners
(GPs), allergists, dermatologists, psychiatrists, and psy-
chologists. Respondents also provided the number of
emergency room visits and hospitalizations. Whether the
respondent made at least one visit to various types of
alternative HCPs (herbalists, acupuncturists, chiropractors,
nutritionists, massage therapists, and homeopaths) was also
included in the survey, though the number of such visits
was not asked.

2.2.6 Demographic and Clinical Characteristics

A series of demographic and clinical characteristics were
also included to characterize the sample and serve as
covariates in the regression models. Age, sex, country of
residence, marital status, level of household income, and
employment status were included as demographic mea-
sures. General health characteristics included body mass
index (BMI) calculated from reported height and weight,
cigarette smoking, frequency of alcohol use, and days of
exercise in past month. The Charlson comorbidity index
(CCI) was also calculated from self-reported physician
diagnoses of different conditions to represent the level of
comorbidity among respondents [19]. The greater the total
index score, the greater the comorbid burden on the patient.

2.3 Analysis

Point prevalence of CSU among adults in the SEU was
estimated using the three possible definitions available in
the NHWS (ever experienced, diagnosed by a physician,
and currently using a prescription) by applying Horvitz-
Thompson weights to respondents according to country,
sex, and age as reported for each country in the interna-
tional database of the US Census in 2013 [20, 21].

In order to quantify burden, cases were matched to SEU
NHWS respondents who had not experienced chronic
urticaria (controls) in a 1:4 ratio. The matching was ran-
dom without replacement among those sharing the same
country, sex, age (exact), and year of survey. Comparisons
between cases and matched controls were conducted using
chi-squared tests of categorical variables and r-tests for
continuous and count variables. Generalized linear models
were also conducted to adjust for potential confounders.
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Table 1 Prevalence of chronic Chronic urticaria

Overall

Male Female

urticaria in the SEU (France,
Germany, Italy, Spain, and UK) Ever experienced
Ever diagnosed

Currently treated

0.63 (0.59-0.67)
0.51 (0.48-0.55)
0.23 (0.20-0.25)

0.46 (0.41-0.51)
0.34 (0.30-0.38)
0.18 (0.14-0.21)

0.79 (0.72-0.85)
0.67 (0.62-0.73)
0.28 (0.24-0.31)

Data are presented as % (95 % confidence interval)

Currently treated respondents are a subset of ever-diagnosed respondents, which is a subset of those who

ever experienced chronic urticaria

These models took into account cigarette smoking, BMI
category, and CCI score, which differed between cases and
controls after matching. Models were selected based on the
distribution of the outcomes. As the distribution of HR-
QOL metrics was roughly normal, linear models were used
for these outcomes. Logistic regression was used for
depression, anxiety, and sleep difficulties, as these were
binary outcomes. Negative binomial models with a log link
function were used for all other outcomes, as the distri-
butions were positively skewed and also were over-dis-
persed for the Poisson distribution.' To ease interpretation
of the regression models, regression-estimated means are
presented at the mean value of the covariates. Additional
detail for the regression results, such as significance tests
and coefficients for the covariates, odds ratios, and rate
ratios, are presented in the Electronic Supplementary
Material (ESM) 1.

3 Results

There were 175,923 unique respondents across the 3 years
of survey data. The prevalence of chronic urticaria cur-
rently treated with a prescription was estimated at 0.23 %
of the adult population after weighting, with an additional
0.28 % reporting a physician diagnosis, for a prevalence of
0.51 % for diagnosed chronic urticaria. A further 0.12 %
reported having experienced chronic urticaria but not
having received a diagnosis, for a total prevalence of
0.63 % when considering both diagnosed and undiagnosed
cases. The condition was almost twice as common among
women as among men, regardless of definition used
(Table 1).

Bivariate comparisons between cases (n = 369) and
matched controls (n = 1476) indicated that those currently
treated for chronic urticaria (cases) were not significantly
different from controls in terms of household income,
marital status, level of education, frequency of exercise, or

A series of generalized linear mixed models accounting for the
matched structure of the data was also conducted, and resulted in
similar conclusions; these results are available from the correspond-
ing author. Because of the similarity in findings and an issue with
non-convergence for a few outcomes, only the results of the
generalized linear models are presented here.
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alcohol use (all p > 0.10). Cases were less likely to be
employed (51.5 vs. 58.6 %, p < 0.05), had higher mean
BMI (26.6 vs. 25.5, p < 0.01), and differed in the distri-
bution of BMI and smoking categories (both p < 0.01),
which was due to a higher proportion of cases being obese
(23.0 vs. 15.9 %) and currently smoking cigarettes (35.5
vs. 28.2 %) than controls. CCI scores were notably higher
among those treated for chronic urticaria than among the
controls (1.7 vs. 0.3, p < 0.001; Table 2).

All health outcomes were considerably worse among
cases than among matched control respondents. HR-QOL
was significantly worse among those currently treated for
chronic urticaria than among those who had never experi-
enced chronic urticaria (Fig. la), including mean MCS
scores (39.6 vs. 45.5), PCS scores (43.4 vs. 50.2), and SF-
6D health utility scores (0.62 vs. 0.71; all p < 0.001).
Substantial decrements in HR-QOL outcomes remained
among those currently treated for chronic urticaria after
adjusting for BMI category, CCI, and smoking, with the
adjusted mean scores for cases approximately 5 points
lower on both MCS (40.2 vs. 45.4, p < 0.001) and PCS
(44.6 vs. 49.9) scores (p < 0.001). Health utility scores
were 0.08 points lower after adjustment (0.63 vs. 0.71,
p < 0.001) (Fig. 1b).

There was also an association between current treatment
for chronic wurticaria and psychological complaints
(Table 3). Self-reported depression was approximately
twice as prevalent among cases than among controls (32.8
vs. 14.6 %, p <0.001). Anxiety was experienced by
approximately half of cases, again approximately double
the rate among controls (50.9 vs. 22.6 %, p < 0.001), and
sleep difficulties were also more common in this group
than among controls (58.0 vs. 32.7 %, p < 0.001). The
difference in prevalence of these complaints after adjust-
ment for confounders, was similar to the unadjusted fig-
ures. The estimated probability of depression was 27.5 vs.
14.7 % for cases and controls, respectively, and the
prevalence of anxiety was 47.0 % for cases and 23.3 % for
controls (both p < 0.001). The adjusted prevalence of sleep
difficulties was also higher among cases than controls (54
vs. 34 %, p < 0.001; Table 3).

Impairment in work and activities is summarized in
Table 4. Average levels of absenteeism (13.4 vs. 5.6 %,
p < 0.001), presenteeism (33.5 vs. 16.6 %, p < 0.0001),
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Table 2 Patient characteristics

Characteristic Control Currently treated for p value
in respondents currently treated (N = 1476) chronic urticaria
for chronic urticaria and (N = 369)
matched controls
Age, mean (SD) 44.4 (15.2) 444 (15.2) 1.000
Male 512 (34.7) 128 (34.7) 1.000
Country 1.000
France 356 (24.1) 89 (24.1)
Germany 252 (17.1) 63 (17.1)
UK 276 (18.7) 69 (18.7)
Italy 320 (21.7) 80 (21.7)
Spain 272 (18.4) 68 (18.4)
Employed 865 (58.6) 190 (51.5) 0.014
Household income 0.125
Below median 734 (49.7) 202 (54.7)
Above median 523 (35.4) 125 (33.9)
Declined to answer 219 (14.8) 42 (11.4)
Married/living w/partner 913 (61.9) 224 (60.7) 0.684
Completed university 603 (40.9) 140 (37.9) 0.307
BMI, mean (SD) (n = 1433 [362]) 25.53 (5.15) 26.64 (6.60) 0.003*
Exercise (days in past month) 6.37 (8.21) 6.11 (7.81) 0.572
CCI, mean (SD) 0.29 (0.77) 1.72 (5.02) <0.001*
BMI categories 0.009
Underweight 50 3.4) 16 (4.3)
Normal 707 (47.9) 152 (41.2)
Overweight 442 (29.9) 109 (29.5)
Obese 234 (15.9) 85 (23.0)
Declined to answer 43 (2.9) 7 (1.9)
Smoking status 0.009
Current 416 (28.2) 131 (35.5)
Former 460 (31.2) 115 (31.2)
Never 600 (40.7) 123 (33.3)
Alcohol use 0.276
Daily 101 (6.8) 32 (8.7)
Less than daily 972 (65.9) 248 (67.2)
None 403 (27.3) 89 (24.1)

Data are presented as n (%) unless otherwise indicated
BMI body mass index, CCI Charlson comorbidity index, SD standard deviation

* p value adjusted for violation of homogeneity of variance assumption

and overall work impairment (39.7 vs. 20.1 %, p < 0.001)
among employed cases were almost double those reported
by employed matched respondents who had never experi-
enced chronic urticaria. Impairment in non-work activities
was also nearly doubled among cases relative to controls
(45.5 vs. 25.1 %, p < 0.001). Regression adjustment did
little to alter the pattern of results, though the difference in
absenteeism was no longer significant (11.9 vs. 5.3 %,
p = 0.058). Adjusted comparisons for presenteeism (30.5
vs. 16.9 %), overall work impairment (36.6 vs. 20.3 %),
and impairment in non-work activities (42.2 vs. 25.5 %) all

indicated greater impairment among cases than controls
(all p < 0.01).

Higher levels of healthcare use among cases were also
reported by proxy CSU cases (Table 5). Those currently
treated for chronic urticaria had approximately six more
total HCP visits on average during the 6-month recall
period (11.5 vs. 4.8, p < 0.001). Analysis of visits to
specific healthcare providers revealed that cases made
more visits to dermatologists, allergists, psychiatrists, and
psychologists (all p < 0.05). Cases also had notably more
emergency visits (1.1 vs. 03, p<0.001) and
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(a)
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u Control

E Currently treated for chronic urticaria

Fig. 1 Health-related quality of life among those currently treated for
chronic urticaria relative to controls. a and b present matched
comparisons before and after regression adjustment, respectively.
Variables used in matching were year of survey, country, age, and

(b)

55 A 0.8 -
50 | 0.75 -
0.7 -
45 -
0.65 A
40 0.6 -
35 A 0.55 -
MCS PCS SF-6D
m Control

® Currently treated for chronic urticaria

sex. Covariates included cigarette smoking, body mass index
category, and Charlson comorbidity index score. Error bars indicate
standard error of the mean. All comparisons p < 0.001. MCS Mental

Component Summary, PCS Physical Component Summary

Table 3 Depression, anxiety, and sleep difficulties among respondents currently treated for chronic urticaria and matched controls

Matched comparisons

Regression estimates

Control Currently treated for chronic ~ p value  Control Currently treated for chronic ~ p value
(N = 1476) urticaria (N = 369) (N = 1476) urticaria (N = 369)
Depression 216 (14.6) 121 (32.8) <0.001 14.7 (12.9-16.7)  27.5 (23.0-32.5) <0.001
Anxiety 333 (22.6) 188 (50.9) <0.001 23.3 (21.1-25.6)  47.0 (41.7-52.4) <0.001
Sleep difficulties 483 (32.7) 214 (58.0) <0.001 34.2 (31.7-36.8)  54.3 (48.9-59.6) <0.001

Data are presented as n (%) or % (95 % confidence interval)

Variables used in matching were year of survey, country, age, and sex. Covariates included cigarette smoking, BMI category, and CCI score

BMI body mass index, CCI Charlson comorbidity index

Table 4 Impairment in work productivity and non-work activities in respondents currently treated for chronic urticaria and matched controls

Matched comparisons

Regression estimates

Control Currently treated for chronic  p value Control Currently treated for chronic  p value
(N = 1476) urticaria (N = 369) (N = 1476) urticaria (N = 369)
Work impairment
Absenteeism 5.6 (18.6) 13.4 (26.5) <0.001 5.3 (3.8-7.4) 11.9 (5.6-25.3) 0.058
Presenteeism 16.6 (22.8)  33.5(29.9) <0.001*  16.9 (14.5-19.6)  30.5 (22.0-42.3) 0.001
Overall 20.1 (27.5)  39.7 (33.8) <0.001 20.3 (17.5-23.5) 36.6 (26.7-50.2) 0.001
Activity impairment  25.1 (28.1)  45.5 (30.8) <0.001*  25.5(23.3-27.8) 42.2 (35.2-50.5) <0.001

Data are presented as mean % (standard deviation) or mean % (95 % confidence interval)

Variables used in matching were year of survey, country, age, and sex. Covariates included cigarette smoking, BMI category, and CCI score

BMI body mass index, CCI Charlson comorbidity index, SD standard deviation

* p value adjusted for violation of homogeneity of variance assumption

hospitalizations (0.7 vs. 0.2, p < 0.001) than controls. The
pattern of more visits among cases than controls was also
seen in the regression results (Table 5). The number of
physician visits was approximately twice as high for those
currently treated for chronic urticaria relative to controls
(9.1 vs. 4.9, p < 0.001). The pattern was fairly consistent

A\ Adis

across types of providers, including GPs, allergists, der-
matologists, and psychiatrists (all p < 0.05), though psy-
chotherapist visits were not significantly different after
adjustment (p = 0.11). The disparity between cases and
controls in ER visits and hospitalizations was smaller after
adjustment, but still significant (both p < 0.01).
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Table 5 Number of all-cause healthcare visits during the prior 6 months among respondents currently treated for chronic urticaria and matched

controls

Type of provider =~ Matched comparisons

Regression estimates

Control Currently treated for chronic  p value Control Currently treated for chronic ~ p value
(N = 1476)  urticaria (N = 369) (N = 1476) urticaria (N = 369)

Physician 4.82 (6.77) 11.47 (18.81) <0.001 4.87 (4.61-5.15)  9.06 (8.15-10.09) <0.001
GP 1.87 (2.54) 3.73 (5.05) <0.001 1.88 (1.76-2.00)  3.52 (3.13-3.96) <0.001
Allergist 0.04 (0.33) 0.34 (0.89) <0.001 0.04 (0.03-0.05)  0.30 (0.21-0.41) <0.001
Dermatologist 0.11 (0.57) 0.56 (1.31) <0.001*  0.11 (0.09-0.13)  0.50 (0.38-0.66) <0.001
Psychotherapist ~ 0.17 (1.39) 0.42 (2.13) 0.033*  0.11 (0.07-0.17)  0.24 (0.10-0.56) 0.107
Psychiatrist 0.16 (1.49) 0.41 (1.72) 0.010*  0.14 (0.09-0.20)  0.39 (0.18-0.85) 0.023

ER 0.30 (2.00) 1.12 (3.35) <0.001 0.28 (0.24-0.33)  0.75 (0.57-0.99) <0.001

Hospital 0.18 (1.34) 0.66 (2.45) <0.001*  0.16 (0.13-0.20)  0.33 (0.22-0.49) 0.002

Data are presented as mean (standard deviation) or mean (95 % confidence interval)

Variables used in matching were year of survey, country, age, and sex. Covariates included cigarette smoking, BMI category, and CCI score

BMI body mass index, CCI Charlson comorbidity index, ER emergency room, GP general practitioner, RR rate ratio

*p value adjusted for violation of homogeneity of variance assumption

4 Discussion

The current study suggests that individuals in Europe
currently treated for chronic urticaria have substantially
worse outcomes than those without chronic urticaria across
a variety of domains. This was true both in the comparisons
matching for country, age, sex, and year of survey, as well
as in regressions adjusting for BMI, smoking, and comor-
bidities within the matched samples. Differences in HR-
QOL exceeded commonly accepted 3-point minimally
important differences for MCS and PCS scores; likewise,
the 0.08-point decrement in SF-6D far exceeded the 0.03
threshold used for that measure [16, 22, 23]. Depression,
anxiety, and sleep difficulties were also associated with
current treatment for chronic urticaria. Health-related
impairments in work and non-work activities and health-
care resource use were likewise greater among those with
chronic urticaria than among controls.

It is important to consider that the cases in the current
study reported current use of a prescription for chronic
urticaria rather than CSU per se; the NHWS questionnaires
in 2010-2013 did not include any items to differentiate
between the types of chronic urticaria. Therefore, the
burden quantified here may differ somewhat from that
experienced by patients with confirmed diagnoses of CSU.
However, as CSU is the most common type of chronic
urticaria [5], many of the individuals with chronic urticaria
in this cohort most likely have CSU, suggesting that this
limitation is relatively minor. Though currently treated
patients may be expected to have higher burden, which
leads them to seek treatment, exploratory analyses com-
paring individuals who have either experienced chronic
urticaria or been diagnosed with chronic urticaria also

indicate substantial burden and are not limited to the proxy
definition of the group reported upon here (ESM 2).

The findings should be considered in light of the limi-
tations of the methodology. The survey is subject to
potential biases arising from self-report, such as recall
biases, but these biases would be expected to influence
responses equally across analysis groups. Although the
NHWS is representative of the included countries’ adult
populations in terms of age and sex, the panel-based
recruitment may introduce potential bias for variables that
are not incorporated in the sampling strata, such as edu-
cation. Because both cases and controls were drawn from
the same panel, this limitation would also be expected to
have little impact on the estimated burden of the condition,
though it could have affected the proportion of respondents
with chronic urticaria. Likewise, because no description
was provided for “chronic hives,” some respondents
experiencing the condition but unfamiliar with the term
may not have been identified in the survey, which may
have affected the prevalence estimate for undiagnosed
patients. The SF-36v2, used in the NHWS to assess HR-
QOL, is a generic instrument that allows measurement of
health status in any disease as well as in individuals free of
disease. While this allows the health status of these patients
to be compared with that of individuals without urticaria or
other dermatological conditions, a more specific HR-QOL
instrument would provide additional information and
potentially a fuller description of the burden of the condi-
tion. As indicated earlier, all measures were self-report,
which provides the patient perspective though is also
potentially subject to bias. Measures also included different
recall periods, ranging from 1 week for work and activity
impairment to 1 year for anxiety, depression, and sleep
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difficulties. Healthcare use, which used a 6-month recall
period, and psychological complaints, which were recalled
over the prior 12 months, may not have coincided with
treatment for chronic urticaria for some of the patients.
Finally, though measured confounders were either used as
matching variables or adjusted for in the regressions, there
may have been unmeasured confounders that may account
for some portion of the differences in health outcomes
between cases and controls (e.g., family history of mental
illness), and the cross-sectional design of the study does
allow us to differentiate between the causes and conse-
quences of chronic urticaria.

5 Conclusions

Despite the above limitations, the results of the current
study using the proxy definition of chronic urticaria cur-
rently treated with a prescription suggest that CSU imposes
a substantial burden on patient well-being and ability to be
productive at work and in activities outside of work and is
associated with more healthcare use. Depression, anxiety,
and sleep difficulties were also notably more common
among those currently treated for chronic urticaria.
Research incorporating respondents with a confirmed
diagnosis of CSU is needed to confirm these findings.
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Online resource 1: Regression models supporting adjusted values presented in main text

Mental component summary score

Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error Confidence Limits ChiSq
Intercept 1 40.97 0.71 39.58 42.36 <.0001
Case (chronic hives) 1 -5.14 0.62 -3.92 -6.37 <.0001
CCl 1 -0.44 0.10 -0.65 -0.24 <.0001
BMI: Underweight vs. normal 1 -0.06 1.33 -2.67 2.55 0.9659
BMI: Overweight vs. normal 1 1.09 0.57 -0.03 2.20 0.0557
BMI: Obese vs. normal 1 0.82 0.69 -0.53 217 0.2323
BMI: Decline to answer vs. normal 1 -2.20 1.52 -5.17 0.78 0.1483
Smoking: Current vs. never 1 -2.69 0.59 -3.86 -1.52 <.0001
Smoking: Former vs. never 1 -0.35 0.58 -1.49 0.80 0.5537
Scale 1 10.39 0.17 10.06 10.73

Criteria For Assessing Goodness Of Fit

Criterion DF Value  Value/DF
Deviance 1836 199123.59 108.46
Scaled Deviance 1836 1845 1.00
Pearson Chi-Square 1836  199123.59 108.46

Scaled Pearson X2 1836 1845 1.00
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Physical component summary score

Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 47.26 0.61 46.05 48.46 <.0001
Case (chronic hives) 1 -5.28 0.54 -4.22 -6.33 <.0001
CCl 1 -0.71 0.09 -0.89 -0.54 <.0001
BMI: Underweight vs. normal 1 0.00 1.15 -2.25 2.25 0.9974
BMI: Overweight vs. normal 1 -2.26 0.49 -3.22 -1.30 <.0001
BMI: Obese vs. normal 1 -5.18 0.59 -6.34 -4.02 <.0001
BMI: Decline to answer vs. normal 1 -4.38 131 -6.95 -1.82 0.0008
Smoking: Current vs. never 1 -1.58 0.51 -2.58 -0.57 0.0021
Smoking: Former vs. never 1 -0.19 0.50 -1.18 0.80 0.7079
Scale 1 8.97 0.15 8.68 9.26

Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 148288.006 80.77
Scaled Deviance 1836 1845 1.00
Pearson Chi-Square 1836 148288.006 80.77

Scaled Pearson X2 1836 1845 1.00
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SF-6D health utility score

Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 0.659 0.009 0.642 0.676 <.0001
Case (chronic hives) 1 -0.078 0.008 -0.063 -0.093 <.0001
CCl 1 -0.008 0.001 -0.010 -0.005 <.0001
BMI: Underweight vs. normal 1 -0.012 0.016 -0.043 0.020 0.4684
BMI: Overweight vs. normal 1 -0.010 0.007 -0.024 0.003 0.138
BMI: Obese vs. normal 1 -0.027 0.008 -0.043 -0.010 0.0013
BMI: Decline to answer vs. normal 1 -0.055 0.018 -0.091 -0.019 0.0027
Smoking: Current vs. never 1 -0.034 0.007 -0.048 -0.020 <.0001
Smoking: Former vs. never 1 -0.012 0.007 -0.026 0.002 0.0853
Scale 1 0.125 0.002 0.121 0.129

Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 28.8788 0.016
Scaled Deviance 1836 1845 1.005
Pearson Chi-Square 1836 28.8788 0.016

Scaled Pearson X2 1836 1845 1.005
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Logistic models

Depression in prior 12 months

Analysis of Maximum Likelihood Estimates

Wald

Standard Chi- Pr>
Parameter DF Estimate Error Square ChiSq
Intercept 1 -2.2936 0.1407 265.5656 <.0001
Case (chronic hives) 1 0.7867 0.1427  30.3766 <.0001
CCl 1 0.1622 0.0435 13.888 0.0002
BMI: Underweight vs. normal 1 0.1109 0.3413 0.1056 0.7452
BMI: Overweight vs. normal 1 0.0934 0.1507 0.3838 0.5356
BMI: Obese vs. normal 1 0.4608 0.1672 7.5929 0.0059
BMI: Decline to answer vs. normal 1 -0.3470 0.4918 0.4980 0.4804
Smoking: Current vs. never 1 0.7658 0.1545  24.5725 <.0001
Smoking: Former vs. never 1 0.3693 0.1597 5.3466 0.0208

Odds Ratio Estimates
95% Wald
Effect Point Estimate Confidence Limits
Case (chronic hives) 2.196 1.66 2.905
CCl 1.176 1.08 1.281
BMI: Underweight vs. normal 1.117 0.572 2181
BMI: Overweight vs. normal 1.098 0.817 1.475
BMI: Obese vs. normal 1.585 1.142 2.2
BMI: Decline to answer vs. normal 0.707 0.27 1.853
Smoking: Current vs. never 2.151 1.589 2911
Smoking: Former vs. never 1.447 1.058 1.978
Model Fit Statistics

Criterion Intercept Only Intercept and Covariates
AIC 1756.214 1643.943
SC 1761.735 1693.626

-2Log L 1754.214 1625.943
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Analysis of Maximum Likelihood Estimates

Wald

Standard Chi- Pr>
Parameter DF Estimate Error Square ChiSq
Intercept 1 -1.5305 0.1134  182.0832 <.0001
Case (chronic hives) 1 1.0703 0.1279 70.0005 <.0001
CCl 1 0.2291 0.0518 19.5837 <.0001
BMI: Underweight vs. normal 1 0.0865 0.2941 0.0866 0.7686
BMI: Overweight vs. normal 1 -0.2698 0.1304 4.2811 0.0385
BMI: Obese vs. normal 1 -0.0937 0.1536 0.3720 0.5419
BMI: Decline to answer vs. normal 1 -0.1873 0.3679 0.2592 0.6107
Smoking: Current vs. never 1 0.6424 0.1333 23.2126 <.0001
Smoking: Former vs. never 1 0.3697 0.1343 7.5752 0.0059

Odds Ratio Estimates
95% Wald

Effect Point Estimate Confidence Limits
Case (chronic hives) 2.916 2.270 3.747
CClI 1.258 1.136 1.392
BMI: Underweight vs. normal 1.090 0.613 1.941
BMI: Overweight vs. normal 0.764 0.591 0.986
BMI: Obese vs. normal 0.911 0.674 1.230
BMI: Decline to answer vs. normal 0.829 0.403 1.705
Smoking: Current vs. never 1.901 1.464 2.469
Smoking: Former vs. never 1.447 1.112 1.883

Model Fit Statistics

Criterion Intercept Only Intercept and Covariates
AIC 2198.257 2039.302
SC 2203.777 2088.984
-2LogL 2196.257 2021.302
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Sleep difficulties in prior 12 months

Analysis of Maximum Likelihood Estimates

Wald

Standard Chi- Pr>
Parameter DF Estimate Error Square ChiSq
Intercept 1 -1.0742 0.1018 111.4254 <.0001
Case (chronic hives) 1 0.8280 0.1250  43.8407 <.0001
CCl 1 0.2433 0.0542  20.1231 <.0001
BMI: Underweight vs. normal 1 0.2543 0.2740 0.8614 0.3533
BMI: Overweight vs. normal 1 -0.0674 0.1184 0.3239 0.5693
BMI: Obese vs. normal 1 0.2657 0.1407 3.5677 0.0589
BMI: Decline to answer vs. normal 1 0.0885 0.3200 0.0764 0.7822
Smoking: Current vs. never 1 0.5686 0.1222  21.6566 <.0001
Smoking: Former vs. never 1 0.2341 0.1215 3.7116 0.054

Odds Ratio Estimates
95% Wald
Effect Point Estimate Confidence Limits
Case (chronic hives) 2.289 1.791 2.924
CCl 1.275 1.147 1.419
BMI: Underweight vs. normal 1.290 0.754 2.207
BMI: Overweight vs. normal 0.935 0.741 1.179
BMI: Obese vs. normal 1.304 0.990 1.718
BMI: Decline to answer vs. normal 1.092 0.584 2.045
Smoking: Current vs. never 1.766 1.390 2.244
Smoking: Former vs. never 1.264 0.996 1.604
Model Fit Statistics

Criterion Intercept Only Intercept and Covariates
AIC 2448.344 2318.24
SC 2453.864 2367.922

-2Log L 2446.344 2300.24
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Negative binomial models

Absenteeism

Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 1.4940 0.2860 0.9335 2.0546 <.0001
Case (chronic hives) 1 0.8180 0.4322 -0.0290 1.6650 0.0584
CCl 1 0.0548 0.0764  -0.0950 0.2046 0.4732
BMI: Underweight vs. normal 1 -1.0498 0.9419 -2.8959 0.7963 0.2651
BMI: Overweight vs. normal 1 0.0383 0.3572 -0.6617 0.7384 0.9145
BMI: Obese vs. normal 1 0.2363 0.4455 -0.6370 1.1096 0.5959
BMI: Decline to answer vs. normal 1 0.8406 0.9699 -1.0604 2.7416 0.3861
Smoking: Current vs. never 1 0.5206 0.3808 -0.2259 1.2670 0.1717
Smoking: Former vs. never 1 -0.2083 0.3737 -0.9406 0.5241 0.5773
Dispersion 1 227611 1.8756  19.3664  26.7508
Point estimate 95% LCL 95%UCL
Chronic hives 11.91 5.61 25.29
Control 5.25 3.76 7.35
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 2.27 0.97 5.29

Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1007 409.2804 0.4064
Scaled Deviance 1007 409.2804 0.4064
Pearson Chi-Square 1007 500.3152 0.4968

Scaled Pearson X2 1007 500.3152 0.4968
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Confidence Pr>
Parameter DF  Estimate Error Limits ChiSq
Intercept 1 2.6745 0.1284 2.4229 2.9262 <.0001
Case (chronic hives) 1 0.5928 0.1861 0.2280 0.9576 0.0014
CCl 1 0.0502 0.0410 -0.0302 0.1306 0.2210
BMI: Underweight vs. normal 1 -0.0263 0.3871 -0.7850 0.7324 0.9458
BMI: Overweight vs. normal 1 0.0984 0.1623 -0.2197 0.4166 0.5442
BMI: Obese vs. normal 1 0.0374 0.2063  -0.3669 0.4417 0.8562
BMI: Decline to answer vs. normal 1 0.4131 0.4459 -0.4610 1.2871 0.3543
Smoking: Current vs. never 1 0.1901 0.1676 -0.1384 0.5186 0.2568
Smoking: Former vs. never 1 0.0545 0.1697 -0.2781 0.3871 0.7481
Dispersion 1 4.6563 0.2462 4.1979 5.1647

Point estimate 95% LCL 95%UCL
Chronic hives 30.49 21.96 42.33
Control 16.85 14.48 19.61
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 1.81 1.26 2.61
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 986 973.6258 0.9875
Scaled Deviance 986 973.6258 0.9875
Pearson Chi-Square 986 349.7797 0.3547
Scaled Pearson X2 986 349.7797 0.3547
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Overall work impairment

Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF Estimate Error  Confidence Limits ChiSq
Intercept 1 2.8860 0.1254 2.6402 3.1318 <.0001
Case (chronic hives) 1 0.5902 0.1790 0.2393 0.9411 0.0010
CCl 1 0.0397 0.0339 -0.0268 0.1062 0.2419
BMI: Underweight vs. normal 1 -0.1284 0.3753 -0.8641 0.6072 0.7323
BMI: Overweight vs. normal 1 0.0751 0.1574 -0.2334 0.3836 0.6332
BMI: Obese vs. normal 1 0.0564 0.1977 -0.3311 0.4440 0.7754
BMI: Decline to answer vs. normal 1 0.4708 0.4288 -0.3696 1.3113 0.2722
Smoking: Current vs. never 1 0.1922 0.1628 -0.1269 0.5114 0.2378
Smoking: Former vs. never 1 0.0050 0.1638 -0.3160 0.3261 0.9755
Dispersion 1 4.4629 0.2278 4.0381 4.9324
Point estimate 95% LCL 95%UCL
Chronic hives 36.61 26.71 50.16
Control 20.29 17.51 23.50
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 1.80 1.27 2.56

Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1007 1022.1109 1.015
Scaled Deviance 1007 1022.1109 1.015
Pearson Chi-Square 1007 370.3366 0.3678

Scaled Pearson X2 1007 370.3366 0.3678
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Confidence Pr>
Parameter DF  Estimate Error Limits ChiSq
Intercept 1 3.0427 0.0791 2.8878 3.1977 <.0001
Case (chronic hives) 1 0.5043 0.1032 0.3021 0.7065 <.0001
CCl 1 0.0421 0.0234 -0.0037 0.0880 0.0717
BMI: Underweight vs. normal 1 0.0721 0.2205 -0.3600 0.5042 0.7437
BMI: Overweight vs. normal 1 0.0598 0.0942 -0.1249 0.2444 0.5257
BMI: Obese vs. normal 1 0.2433 0.1142 0.0194 0.4671 0.0332
BMI: Decline to answer vs. normal 1 0.3239 0.2516 -0.1692 0.8170 0.1979
Smoking: Current vs. never 1 0.2496 0.0985 0.0565 0.4427 0.0113
Smoking: Former vs. never 1 0.0469 0.0966 -0.1425 0.2362 0.6276
Dispersion 1 2.9249 0.1056 2.7250 3.1394

Point estimate 95% LCL 95%UCL
Chronic hives 42.16 35.22 50.47
Control 25.46 23.29 27.83
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 1.66 1.35 2.03
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 2067.6362 1.1262
Scaled Deviance 1836 2067.6362 1.1262
Pearson Chi-Square 1836 678.1731 0.3694
Scaled Pearson X2 1836 678.1731 0.3694
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HCP visits
Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 1.2409 0.0508 1.1413 1.3405 <.0001
Case (chronic hives) 1 0.6216 0.0617 0.5006 0.7426 <.0001
CCl 1 0.1296 0.0183 0.0936 0.1655 <.0001
BMI: Underweight vs. normal 1 0.2038 0.1356 -0.0620 0.4696 0.1329
BMI: Overweight vs. normal 1 0.0825 0.0590 -0.0332 0.1982 0.1620
BMI: Obese vs. normal 1 0.3971 0.0701 0.2596 0.5346 <.0001
BMI: Decline to answer vs. normal 1 -0.0940 0.1587 -0.4051 0.2170 0.5535
Smoking: Current vs. never 1 0.2656 0.0614 0.1453 0.3860 <.0001
Smoking: Former vs. never 1 0.2406 0.0599 0.1233 0.3580 <.0001
Dispersion 1 0.9471 0.0382 0.8752 1.0249

Point estimate 95% LCL 95%UCL
Chronic hives 9.06 8.15 10.09
Control 4.87 4.61 5.15
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 1.86 1.65 2.10
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 2062.072 1.1231
Scaled Deviance 1836 2062.072 1.1231
Pearson Chi-Square 1836 2245.2565 1.2229

Scaled Pearson X2 1836 2245.2565 1.2229
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GP visits
Analysis of Maximum Likelihood Estimates

Standard Wald 95% Confidence Pr>
Parameter DF Estimate Error Limits ChiSq
Intercept 1 0.4076 0.0580 0.2939 0.5214 <.0001
Case (chronic hives) 1 0.6278 0.0687 0.4931 0.7624 <.0001
CCl 1 0.0426 0.0160 0.0113 0.0739 0.0076
BMI: Underweight vs. normal 1 -0.2389 0.1634 -0.5592 0.0814 0.1438
BMI: Overweight vs. normal 1 0.1156 0.0669 -0.0156 0.2468 0.0841
BMI: Obese vs. normal 1 0.2825 0.0789 0.1278 0.4372 0.0003
BMI: Decline to answer vs. normal 1 -0.0752 0.1824 -0.4326 0.2822 0.6801
Smoking: Current vs. never 1 0.1500 0.0701 0.0127 0.2873 0.0322
Smoking: Former vs. never 1 0.2269 0.0679 0.0938 0.3600 0.0008
Dispersion 1 0.9937 0.0540 0.8934 1.1054

Point estimate 95% LCL 95%UCL
Chronic hives 3.52 3.13 3.96
Control 1.88 1.76 2.00
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 1.87 1.64 2.14
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 1981.0683 1.079
Scaled Deviance 1836 1981.0683 1.079
Pearson Chi-Square 1836 2215.3631 1.2066

Scaled Pearson X2 1836 2215.3631 1.2066
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 -3.0550 0.2247 -3.4954 -2.6147 <.0001
Case (chronic hives) 1 2.0441 0.2302 1.5930 2.4952 <.0001
CCl 1 0.0545 0.0297 -0.0037 0.1127 0.0665
BMI: Underweight vs. normal 1 -1.1335 0.7479 -2.5994 0.3324 0.1296
BMI: Overweight vs. normal 1 -0.3575 0.2704 -0.8874 0.1724 0.1860
BMI: Obese vs. normal 1 0.3131 0.2882 -0.2518 0.8779 0.2773
BMI: Decline to answer vs. normal 1 -0.7869 0.8976 -2.5461 0.9723 0.3806
Smoking: Current vs. never 1 -0.0650 0.2664 -0.5872 0.4572 0.8072
Smoking: Former vs. never 1 -0.3052 0.2733 -0.8408 0.2305 0.2641
Dispersion 1 6.7072 1.3121 45711 9.8414

Point estimate 95% LCL 95%UCL
Chronic hives 0.30 0.21 0.41
Control 0.04 0.03 0.05
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 7.72 4.92 12.12
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 391.0082 0.213
Scaled Deviance 1836 391.0082 0.213
Pearson Chi-Square 1836 2850.0224 1.5523

Scaled Pearson X2 1836 2850.0224 1.5523
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Confidence Pr>
Parameter DF Estimate Error Limits ChiSq
Intercept 1 -2.2314 0.1622 -2.5493 -1.9135 <.0001
Case (chronic hives) 1 1.5538 0.1748 1.2112 1.8965 <.0001
CCl 1 0.0639 0.0292 0.0068 0.1211 0.0283
BMI: Underweight vs. normal 1 -0.0307 0.4063 -0.8269 0.7656 0.9398
BMI: Overweight vs. normal 1 -0.4090 0.1929 -0.7871 -0.0309 0.0340
BMI: Obese vs. normal 1 -0.3330 0.2292 -0.7822 0.1162 0.1462
BMI: Decline to answer vs. normal 1 -0.8986 0.5785 -2.0324 0.2352 0.1203
Smoking: Current vs. never 1 0.3793 0.1909 0.0052 0.7534 0.0469
Smoking: Former vs. never 1 0.0784 0.1982 -0.3101 0.4669 0.6925
Dispersion 1 4.6721 0.6494 3.5579 6.1353

Point estimate 95% LCL 95%UCL
Chronic hives 0.50 0.38 0.66
Control 0.11 0.09 0.13
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 4.73 3.36 6.66
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 656.7552 0.3577
Scaled Deviance 1836 656.7552 0.3577
Pearson Chi-Square 1836 2669.3129 1.4539

Scaled Pearson X2 1836 2669.3129 1.4539




Psychiatrist visits
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 -2.7598 0.4045  -35526  -1.9669 46.54
Case (chronic hives) 1 1.051 0.4609 0.1476 1.9543 5.2
CCl 1 0.074 0.1057 -0.1332 0.2813 0.49
BMI: Underweight vs. normal 1 -0.0696 0.9446 -1.921 1.7817 0.01
BMI: Overweight vs. normal 1 0.2591 0.4095 -0.5435 1.0617 0.4
BMI: Obese vs. normal 1 1.4527 0.5085 0.456 2.4494 8.16
BMI: Decline to answer vs. normal 1 0.9263 1.0987 -1.2271 3.0798 0.71
Smoking: Current vs. never 1 0.3844 0.454 -0.5053 1.2742 0.72
Smoking: Former vs. never 1 0.7054 0.4469 -0.1706 1.5814 2.49
Dispersion 1 45.3912 6.3897  34.4468  59.8129

Point estimate 95% LCL 95%UCL
Chronic hives 0.3861 0.1751 0.8516
Control 0.135 0.09219 0.1977
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 2.8604 1.159 7.059
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 227.554 0.1239
Scaled Deviance 1836 227.554 0.1239
Pearson Chi-Square 1836 2149.9379 1171

Scaled Pearson X2 1836 2149.9379 1.171




Psychologist visits
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 -3.4095 0.4175 -4.2277 -2.5913 66.7
Case (chronic hives) 1 0.7809 0.4847 -0.1691 1.7308 2.6
CCl 1 0.2964 0.1604 -0.018 0.6108 3.41
BMI: Underweight vs. normal 1 1.1772 0.9986 -0.78 3.1343 1.39
BMI: Overweight vs. normal 1 -0.4783 0.4687 -1.397 0.4404 1.04
BMI: Obese vs. normal 1 1.0689 0.5236 0.0425 2.0952 4.17
BMI: Decline to answer vs. normal 1 -1.1554 1.5728 -4.2381 1.9273 0.54
Smoking: Current vs. never 1 1.397 0.4966 0.4238 2.3702 7.92
Smoking: Former vs. never 1 1.5289 0.4906 0.5674 2.4904 9.71
Dispersion 1 56.6071 8.8814  41.6218  76.9874

Point estimate 95% LCL 95%UCL
Chronic hives 0.2395 0.1029 0.5576
Control 0.1097 0.07158 0.1681
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 2.1833 0.8444 5.6452
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 180.7472 0.0984
Scaled Deviance 1836 180.7472 0.0984
Pearson Chi-Square 1836 1481.8827 0.8071
Scaled Pearson X2 1836 1481.8827 0.8071
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ER visits
Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 -1.5798 0.1466  -1.8671  -1.2926 <.0001
Case (chronic hives) 1 0.9790 0.1637 0.6582 1.2999 <.0001
CCl 1 0.2166 0.0564 0.1060 0.3271 0.0001
BMI: Underweight vs. normal 1 0.6893 0.1694 0.3572 1.0213 <.0001
BMI: Overweight vs. normal 1 -0.0995 0.1767 -0.4458 0.2467 0.5731
BMI: Obese vs. normal 1 0.0037 0.3874  -0.7556 0.7630 0.9924
BMI: Decline to answer vs. normal 1 -0.0802 0.1644 -0.4025 0.2420 0.6255
Smoking: Current vs. never 1 0.1792 0.1953 -0.2037 0.5620 0.3590
Smoking: Former vs. never 1 -0.7090 0.5156 -1.7196 0.3016 0.1691
Dispersion 1 5.7245 0.5052 4.8154 6.8054

Point estimate 95% LCL 95%UCL
Chronic hives 0.75 0.57 0.99
Control 0.28 0.24 0.33
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 2.66 1.93 3.67
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 846.8431 0.4612
Scaled Deviance 1836 846.8431 0.4612
Pearson Chi-Square 1836 3853.2709 2.0987

Scaled Pearson X2 1836 3853.2709 2.0987




Hospitalizations
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Analysis of Maximum Likelihood Estimates

Standard Wald 95% Pr>
Parameter DF  Estimate Error  Confidence Limits ChiSq
Intercept 1 -2.209 0.1945 -2.5902 -1.8278 <.0001
Case (chronic hives) 1 0.6958 0.2246 0.2557 1.1359 0.0019
CCl 1 0.3084 0.0809 0.1498 0.4669 0.0001
BMI: Underweight vs. normal 1 -0.2867 0.5186 -1.3031 0.7298 0.5804
BMI: Overweight vs. normal 1 0.0644 0.2209 -0.3686 0.4974 0.7706
BMI: Obese vs. normal 1 0.3358 0.2639 -0.1814 0.853 0.2032
BMI: Decline to answer vs. normal 1 -0.7685 0.6850 -2.1110 0.5741 0.2619
Smoking: Current vs. never 1 0.8132 0.2284 0.3656 1.2609 0.0004
Smoking: Former vs. never 1 -0.274 0.2411 -0.7466 0.1986 0.2558
Dispersion 1 10.278 1.1417 8.2671  12.7781

Point estimate 95% LCL 95%UCL
Chronic hives 0.33 0.22 0.49
Control 0.16 0.13 0.20
Point estimate 95% LCL 95%UCL
Ratio difference (Chronic hives: Control) 2.01 1.29 3.11
Criteria For Assessing Goodness Of Fit

Criterion DF Value Value/DF
Deviance 1836 538.6548 0.2934
Scaled Deviance 1836 538.6548 0.2934
Pearson Chi-Square 1836 4161.086 2.2664

Scaled Pearson X2 1836 4161.086 2.2664
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Online resource 2: Unmatched comparisons of outcomes by varying definitions of chronic urticaria.

The following tables compare the outcomes of respondents to the NHWS who did not report experiencing chronic
urticaria (presented as chronic hives) to respondents with chronic urticaria (see main text for group definitions).
Unlike the analyses in the main text, these are unmatched comparisons. Chi-square tests were used for categorical
variables and t-tests were used for continuous and count variables.

Self-report of current prescription for chronic urticaria (definition used in main text).

Health-related quality of life among those currently treated for chronic urticaria and respondents without chronic
urticaria

Never experienced Currently treated for
chronic urticaria chronic urticaria
(N=175,923) (N=371)
Mean SD Mean SD p-value
Mental Component Summary 46.51 10.60 39.61 10.04 <0.0001*
Physical Component Summary 49.58 9.54 43.43 10.63 <0.0001*
Health utility score (SF-6D) 0.72 0.13 0.62 0.12 <0.0001*

* p-value based on t-test for non-homogeneous variance

Depression, anxiety, and sleep difficulties among respondents currently treated for chronic urticaria and respondents
without chronic urticaria

Never experienced Currently treated for
chronic urticaria chronic urticaria

(N=175,923) (N=371)

n % n % p-value
Anxiety (self-report, prior 12 months) 36560 20.8% 189 50.9% <0.0001
Depression (self-report, previous 12
months) 23922 13.6% 121 32.6% <0.0001
Sleep difficulties (past 12 months) 55329 31.5% 215 58.0% <0.0001

Impairment to work productivity and non-work activities in respondents currently treated for chronic urticaria and
respondents without chronic urticaria

Never experienced Currently treated for
chronic urticaria chronic urticaria
(N=175,923) (N=371)

Mean SD Mean SD p-value
Absenteeism (%) (N=96,585, 185) 5.47 18.86 13.43 26.52 <0.0001*
Presenteeism (%) (N=94,418, 178) 16.13 23.30 33.54 29.85 <0.0001*
Overall work impairment (%) (N=96,585, 185) 19.60 27.91 39.68 33.83 <0.0001*
Activity impairment (%) 2451 28.37 45.61 30.75 <0.0001*

* p-value based on t-test for non-homogeneous variance
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Number of all-cause healthcare visits during the prior 6 months among respondents currently treated for chronic

urticaria and respondents without chronic urticaria

Never experienced
chronic urticaria

Currently treated for

chronic urticaria

(N=175,923) (N=371)
Mean SD Mean SD p-value
HCP visits (past 6 months) 4.93 6.82 11.51 18.79 <0.0001*
GP visits (prior 6 months) 1.97 2.88 3.80 5.22 <0.0001*
Allergist visits (prior 6 months) 0.04 0.41 0.34 0.89 <0.0001*
Dermatologist visits (prior 6 months) 0.11 0.60 0.56 1.30 <0.0001*
Psychotherapist visits (prior 6 months) 0.22 1.88 0.42 212 0.0502*
Psychiatrist visits (prior 6 months) 0.13 1.16 0.41 1.72 <0.0001*
ER visits (past 6 months) 0.19 1.07 1.15 3.37 <0.0001*
Hospitalizations (past 6 months) 0.13 1.01 0.67 2.46 <0.0001*

* p-value based on t-test for non-homogeneous variance; HCP, health care provider, GP, general practitioner, ER,

emergency room

Self-reported diagnosis of chronic urticaria

Health-related quality of life among those diagnosed with chronic urticaria and respondents without chronic urticaria

Never experienced Physician diagnosis
chronic urticaria chronic urticaria
(N=175,923) (ever) (N=853)
Mean SD Mean SD p-value
Mental Component Summary 46.51 10.60 40.38 10.93 <0.0001
Physical Component Summary 49.58 9.54 44,94 10.65 <0.0001*
Health utility score (SF-6D) 0.72 0.13 0.64 0.13 <0.0001*

* p-value based on t-test for non-homogeneous variance

Depression, anxiety, and sleep difficulties among respondents diagnosed with chronic urticaria and respondents

without chronic urticaria

Never experienced Physician diagnosis
chronic urticaria chronic urticaria

(N=175,923) (ever) (N=853)

n % n % p-value
Anxiety (self-report, prior 12 months) 36560 20.8% 392 46.0%  <0.0001
Depression (self-report, previous 12
months) 23922 13.6% 245 28.7%  <0.0001
Sleep difficulties (past 12 months) 55329 31.5% 483 56.6%  <0.0001

Impairment to work productivity and non-work activities in respondents diagnosed with chronic urticaria and

respondents without chronic urticaria

Never experienced Physician diagnosis
chronic urticaria chronic urticaria
(N=175,923) (ever) (N=853)
Mean SD Mean SD p-value
Absenteeism (%) (N=96,585, 445) 5.47 18.86 11.03 2453 <0.0001*
Presenteeism (%) (N=94,418, 430) 16.13 23.30 28.49 28.70  <0.0001*
Overall work impairment (%) (N=96,585, 445) 19.60 27.91 33.89 33.10 <0.0001*
Activity impairment (%) 24.51 28.37 40.41 31.61 <0.0001*

* p-value based on t-test for non-homogeneous variance
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Number of all-cause healthcare visits during the prior 6 months among respondents diagnosed with chronic urticaria
and respondents without chronic urticaria

Never experienced Physician diagnosis
chronic urticaria chronic urticaria
(N=175,923) (ever) (N=853)
Mean SD Mean SD p-value
HCP visits (past 6 months) 4.93 6.82 9.72 14.24 <0.0001*
GP visits (prior 6 months) 1.97 2.88 3.19 4.21 <0.0001*
Allergist visits (prior 6 months) 0.04 0.41 0.23 0.70 <0.0001*
Dermatologist visits (prior 6 months) 0.11 0.60 0.42 1.10 <0.0001*
Psychotherapist visits (prior 6 months) 0.22 1.88 0.60 3.00 <0.0001*
Psychiatrist visits (prior 6 months) 0.13 1.16 0.36 1.78 <0.0001*
ER visits (past 6 months) 0.19 1.07 0.76 3.00 <0.0001*
Hospitalizations (past 6 months) 0.13 1.01 0.45 2.32 <0.0001*

* p-value based on t-test for non-homogeneous variance; HCP, health care provider, GP, general practitioner, ER,
emergency room

Self-reported experience of chronic urticaria

Health-related quality of life among those self-reporting chronic urticaria and respondents without chronic urticaria

Never experienced Self-report chronic
chronic urticaria urticaria (ever)
(N=175,923) (N=1,039)
Mean SD Mean SD p-value
Mental Component Summary 46.51 10.60 40.31 10.90 <0.0001
Physical Component Summary 49.58 9.54 45.05 10.47  <0.0001*
Health utility score (SF-6D) 0.72 0.13 0.64 0.12 <0.0001*

Depression, anxiety, and sleep difficulties among respondents self-reporting chronic urticaria (ever) and respondents
without chronic urticaria

Never experienced Self-report chronic
chronic urticaria urticaria (ever)

(N=175,923) (N=1,039)

n % n % p-value
Anxiety (self-report, prior 12 months) 36560 20.8% 482 46.4%  <0.0001
Depression (self-report, previous 12
months) 23922 13.6% 298 28.7%  <0.0001
Sleep difficulties (past 12 months) 55329 31.5% 584 56.2% <0.0001

Impairment to work productivity and non-work activities in respondents self-reporting chronic urticaria and
respondents without chronic urticaria

Never experienced Self-report chronic
chronic urticaria urticaria (ever)
(N=175,923) (N=1,039)

Mean SD Mean SD p-value
Absenteeism (%) (N=96,585, 541) 5.47 18.86 10.93 2410 <0.0001*
Presenteeism (%) (N=94,418, 525) 16.13 23.30 29.24 28.57 <0.0001*
Overall work impairment (%) (N=96,585, 541) 19.60 27.91 34.63 32.84 <0.0001*
Activity impairment (%) 2451 28.37 39.80 31.09 <0.0001*

* p-value based on t-test for non-homogeneous variance
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Number of all-cause healthcare visits during the prior 6 months among respondents self-reporting chronic urticaria
and respondents without chronic urticaria

Never experienced Self-report chronic
chronic urticaria urticaria (ever)
(N=175,923) (N=1,039)

Type of provider Mean SD Mean SD p-value
HCP visits (past 6 months) 4.93 6.82 9.28 13.37  <0.0001*

GP visits (prior 6 months) 1.97 2.88 3.09 4.07 <0.0001*

Allergist visits (prior 6 months) 0.04 0.41 0.21 0.66 <0.0001*

Dermatologist visits (prior 6 months) 0.11 0.60 0.39 1.06 <0.0001*

Psychotherapist visits (prior 6 months) 0.22 1.88 0.56 2.87 <0.0001*

Psychiatrist visits (prior 6 months) 0.13 1.16 0.32 1.64 <0.0001*
ER visits (past 6 months) 0.19 1.07 0.78 3.16 <0.0001*
Hospitalizations (past 6 months) 0.13 1.01 0.47 2.37 <0.0001*

* p-value based on t-test for non-homogeneous variance; HCP, health care provider, GP, general practitioner, ER,
emergency room
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