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Abstract: Sleep disorders in patients with atopic dermatitis (AD) are common and can have a negative impact on the quality
of life of the affected subjects. Very little data are available on the association between AD and excessive daytime sleepiness
(EDS) in adults. The objective of this study was to compare the prevalence of EDS in subjects with AD and those without AD,
and to investigate the determinants of EDS in adults with AD. In this cross-sectional population-based study conducted from
2015 to 2018 in Cameroon, adult subjects aged at least 19 years were included by multi-level stratified random sampling. AD
was defined as the presence of a chronic itchy dermatitis evolving intermittently over a period of at least 6 months and
electively affecting certain areas (fronts of the elbows, back of the knees, front of the ankles, under the buttocks, around the
neck, around the eyes or ears) during the last 12 months preceding the survey. EDS was defined by an Epworth score>10.
Logistic regression was used to investigate the independent association between EDS and AD. A difference was considered
significant if p<0.05. A total of 8362 subjects (55.2% women) with median age (25"-75" percentiles) of 39 (27-54) years were
included. There were 217 subjects (2.6%) with AD and 1022 subjects (12.2%) with EDS. The prevalence of EDS was higher in
subjects with AD than in those without AD (22.1% vs. 12%, p<0.001). In multivariate analysis integrating potential
confounders (area of recruitment, age, education level, body mass index, association with other allergic diseases), AD
remained independently associated with EDS with an adjusted odds ratio (95% CI) of 2.18 (1.54-3.08). No independent
associated factors to EDS were found in subjects with AD. There is an independent association between EDS and AD, and
nearly one quarter of patients with AD has EDS in this setting. It is necessary to consider the systematic evaluation of EDS in
subjects with AD to optimize their management.
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countries according to recent studies [1, 2]. AD is a chronic
inflammatory disease characterized by intense pruritus and a
negative impact on the quality of life of subjects suffering
from this condition [3]. Sleep disorders are common in adults

1. Introduction

Atopic dermatitis (AD) is one of the most common allergic
discases, affecting up to 14% of adults in industrialized
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with AD [4]. The main sleep disorders observed during AD
are insomnia, difficulty falling asleep, night awakenings and
early awakenings and non-restorative sleep [4]. Excessive
daytime sleepiness (EDS) is a major consequence of sleep
disturbances that may be responsible for a decrease in quality
of life and in driving or workplace accidents [5, 6]. In studies
of sleep disorders and atopic dermatitis, very few studies
have examined EDS in adults. In the recent systematic
review done by Jeon et al. the specific evaluation of EDS was
not found in most of the 39 included studies [4]. Moreover,
we did not find any study done in Africa on the association of
AD and EDS. Thus, the objective of this study was to
compare the prevalence of EDS in subjects with AD and
those without AD, and to investigate for factors associated to
EDS in AD subjects in the general adult population in
Cameroon.

2. Methods

2.1. Setting and Participants

Participant’s data included in three cross-sectional surveys
conducted from 2015 to 2018 as part of Cameroon's
respiratory health surveys were used in this study. The first
survey was carried out in the health district of Bandjoun
(semi-urban and rural areas with Cameroonian equatorial
climate) from November 2015 to April 2016 (6 months), the
second study was carried out in the city of Douala (urban
area with Cameroonian equatorial climate) from November
2016 to April 2017 (6 months), and the third one carried out
in Garoua (urban area with Sudano-Sahelian climate) and
Figuil (semi-urban area with Sudano-Sahelian climate) from
December 2017 to April 2018 (5 months). Subjects aged 19
years and above who gave informed consent to participate in
the study were included. All surveys were approved by the
Institutional Ethics Committee of the Faculty of Medicine
and Pharmaceutical Sciences of the University of Douala,
Cameroon.

2.2. Sampling

The same sampling method was used in the three surveys
and published elsewhere [7]. In summary, a three-level
stratified sampling method was applied in each recruitment
area. At the 1* level, the enumeration areas corresponding to
those used for the national immunization days were selected
by simple random sampling. At the second level, households
were selected by systematic sampling with variable sampling
rate according to the size of each enumeration area. Subjects
aged at least 19 years living in households selected at the 2™
level were then invited to participate in the study.

2.3. Data Collection

The data were collected by the final year medical students.
The three databases were associated and the variables of
interest extracted. Socio-demographic data including age,
sex, level of formal education and marital status were noted.
Smoking habits were identified and subjects classified as:

smoker (a subject who reported having smoked at least one
cigarette a day for at least one year or who had smoked at
least 20 packs of cigarettes in his life and who continues to
smoke), ex-smoker (anyone who reported stopping smoking
for at least 6 months) and non-smoker. Alcohol consumption
was classified as regular current consumption, occasional
consumption, former consumption an non-consumption [8].
Weight (kg) and height (m) were used to calculate the body
mass index (BMI) as the ratio of weight (kg) to the square of
height (m). The different categories of body mass index
(BMI) are those wused internationally and include:
BMI<18.5kg/m’ (undernutrition), BMI of 18.5 to 24.9kg/m’
(normal), BMI of 25 to 29.9kg/m’ (overweight) and
BMI>30kg/m’ (obesity).

Clinical data to define AD and other allergic diseases were
identified [9, 10]. Regarding AD, the following information
was noted: rash affecting the fronts of the elbows, back of the
knees, front of the ankles, the under of the buttocks, parts
around the neck, the eyes or ears and pruritus that appear and
disappear intermittently over a period of at least 6 months in
the last 12 months. AD has been defined as the existence of a
chronic itchy dermatitis evolving intermittently over a period
of at least 6 months and electively affecting certain areas
(fronts of the elbows, behind the knees, in front of the ankles,
under the buttocks, around the neck, around the eyes or ears)
during the last 12 months preceding the survey. The
frequency of sleep disorders and AD was noted, and
classified as mild (absence of pruritus-induced sleep
disturbances) or moderate to severe (presence of pruritus-
induced sleep disorders). Data on rhinitis (sneezing, runny
nose or nasal obstruction without colds or flu) in the last 12
months and allergic rhinitis (signs of rhinitis accompanied by
tearing and itchy eyes) in the last 12 months were also
recorded. The existence or absence of wheezing was
extracted. Daytime sleepiness was assessed by the Epworth
scale [11]. EDS was defined by an Epworth score>10 [12].

2.4. Data Analysis

Our data were analyzed using IBM-SPSS 20 for Windows
(IBM, Chicago, USA). Qualitative data were summarized in
terms of proportions and frequency. Quantitative variables
were described by their mean (standard deviation) or median
(25™-75™ percentiles). The Chi-2 test was used for the
comparison of proportions. Quantitative variables were
compared using the non-parametric Mann-Whitney U test.
Logistic regression was used to investigate the factors
associated with EDS. The factors associated with EDS in
univariate analysis with p<0.10 were introduced into the
same multinomial logistic regression model to search for
independent factors associated with EDS. A difference was
considered significant if p<0.05.

3. Results

3.1. General Characteristics of Study Population

Of the 8415 respondents, 53 subjects had missing data on
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EDS or AD and were excluded from the analysis. The
characteristics of the 8362 participants definitively included
are presented in Table 1. Nearly 70% of the subjects included
were found in the Equatorial area (Bandjoun and Douala) and
30% in the Sahelian area (Garoua and Figuil). There were
4620 (55.2%) women and 3742 (44.8%) men. The median
age (25th-75th percentiles) of our participants was 39 (27-54)
years and 22.1% of subjects were obese. The prevalence of

2.18 (1.54-3.08), p<0.001. The multivariate analysis of
association between EDS and AD is summarized in the Table 2.

Table 2. Multivariate analysis of association between excessive daytime
sleepiness and atopic dermatitis.

AD was 2.6% and that of EDS was 12.2%.

Table 1. General characteristics of study population.

Characteristics N=8362 (%)
Area of recruitment

Bandjoun 3032 (36.3)
Douala 2727 (32.6)
Garoua 1652 (19.8)
Figuil 951 (11.4)
Gender

Female 4620 (55.2)
Male 3742 (44.8)
Age

Mean (SD) 41.9 (16.9)
Median (25"-75" percentiles) 39 (27-54)

Educational level

Factors AOR (IC 2 95%) p
Atopic dermatitis 2.18 (1.54-3.08) <0.001
Area of recruitment

Sahelian area 1

Equatorial area 1.91 (1.55-2.35) <0.001
Gender

Female 1

Male 1.22 (1.06-1.41) 0.007
Age, per 1 year increase 1.00 (0.99-1.01) 0.402
Educational level

University 1

None 1.09 (0.79-1.50) 0.614
Primary 1.50 (1.18-1.92) 0.001
Secondary 1.56 (1.27-1.91) <0.001
Marital status

In couple 1

Not in couple 0.96 (0.83-1.11) 0.570
BMI, per 1kg/m’ increase 1.04 (1.03-1.05) <0.001
Wheezing 1.13 (0.77-1.65) 0.534
Allergic rhinitis 1.53 (1.09-2.17) 0.015

AOR, adjusted odds ratio; BMI, body mass index.

3.3. Determinants of Excessive Daytime Sleepiness in
Subjects with Atopic Dermatitis

Univariate analysis of the potential factors associated with

None 1818/8361 (21.7)
Primary 1960/8361 (23.4)
Secondary 3132/8361 (37.5)
University 1451/8361 (17.4)
Marital status

In couple 4644/8348 (55.6)
Not in couple 3704/8348 (44.4)
Smoking habits

Non-smokers 7240/8354 (86.7)
Former smokers 527/8354 (6.3)
Non-smoker 587/8024 (7)
Alcohol consumption

Regular 821/5755 (14.3)
Occasional 3869/5755 (67.2)
Former 328/5755 (5.7)
Non-drinker 737/5755 (12.8)
BMI. Kg/m?

Mean (SD) 26.2 (5.7)
Median (25"-75" percentiles) 25.2(22.1-29.3)
BMI categories

Normal 3711/8316 (44.6)
Under nutrition 319/8316 (3.8)
Overweight 2451/8316 (29.5)
Obesity 1835/8316 (22.1)
Wheezing 248/8360 (3)
Allergic rhinitis 255/8354 (3.1)
Atopic dermatitis 217 (2.6)
Excessive daytime sleepiness 1022 (12.2)

EDS in participants with AD are presented in Table 3.
Factors associated with EDS in univariate analysis in subjects
with AD (p<0.10) were age, moderate to severe AD, body
mass index, and allergic rhinitis.

Table 3. Univariate analysis of factors associated to excessive daytime
sleepiness (EDS) in subjects with atopic dermatitis (AD).

SD, standard deviation; BMI, body mass index.

3.2. Association Between Excessive Daytime Sleepiness and

Atopic Dermatitis

The prevalence of EDS was 22.1% in subjects with AD and
12% in subjects without AD, corresponding to an unadjusted
odds ratio (95% CI) of 2.09 (1.51-2.90), p<0.001. In
multivariate analysis taking into account potential confounding
factors (age, sex, education level, marital status, body mass
index, wheezing in the past 12 months, allergic rhinitis), EDS
was associated to AD with an adjusted odds ratio (95% CI) of

PPN Absence of EDS
Factors EDS N=48 (%) N=169 (%)
Area of recruitment
Equatorial area 22 (45.8) 97 (57.4) 0.155
Sahelian area 26 (54.2) 72 (42.6)
Gender
Male 28 (58.3) 85(50.3) 0.325
Female 20 (41.7) 84 (49.7)
Age, years, mean (SD) 42.5(17.9) 37.6 (16.0) 0.059
Educational level
None 16 (33.3) 33(19.5) 0.246
Primary 8 (16.7) 33(19.5)
Secondary 17 (35.4) 70 (41.4)
University 7 (14.6) 33 (19.5)
Severity of AD
Mild 13/36 (63.9) 66/125 (52.8) 0.078
Moderate/severe 23/36 (22.4) 59/125 (47.2)
BMI, kg/m?, Mean
(SD) 27.2 (6.8) 25.3 (6.0) 0.090
Wheezing
Yes 8 (16.7) 16 (9.5) 0.160
No 40 (83.3) 153 (90.5)
Allergic rhinitis
Yes 10 (20.8) 19 (11.2) 0.085
No 38(79.2) 150 (88.8)

SD, standard déviation.
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In multivariate analysis we did not find any independent
factors associated to EDS in subjects with AD (Table 4).

Table 4. Multivariate analysis of factors associated with excessive daytime
sleepiness (EDS) in subjects with atopic dermatitis (AD).

Factors AOR (95% CI) p

Age, per | year increase 1.02 (0.99-1.05) 0.069
Moderate/severe AD 1.63 (0.74-3.61) 0.227
BMI, per 1kg/m? increase 1.04 (0.98-1.10) 0.135
Allergic rhinitis 1.22 (0.43-3.48) 0.714

4. Discussion

The main findings from this large study conducted in four
Cameroonian areas are: 1) the prevalence of EDS was higher
in subjects with AD compared to subjects without this
condition 2) there was an independent association between
EDS and AD 3) No associated independent factors of EDS
were found in subjects with AD.

Very few studies have been done on the association
between EDS and AD in adults. In a recent systematic
review, Jeon et al. identified 39 studies of sleep disorders in
adults with AD [4]. In this review, very few studies focused
on EDS, yet EDS is a consequence of most sleep disorders
and especially leads to a significant loss of quality of life
[13]. In our study, subjects with AD were 2.09 times more
likely to have EDS compared to subjects without AD. These
results corroborate the results of a large US study of nearly
35,000 subjects. In the latter study, the prevalence of EDS
was 26% and 11.7%, in subjects with and without AD
respectively, corresponding to a 2.04-fold increase in risk in
subjects with AD [13].

In another study by Li et al. including 287 patients aged 18
to 69 years with AD, 13% of patients reported significant
sleepiness in the day [14]. Prevalent EDS in subjects with
AD can be explained by sleep disorders associated with AD
and by the other mechanisms including circadian rhythm
disturbances related to cytokines produced during this
chronic  inflammatory  condition.  Nocturnal  sleep
disturbances are common during AD. These sleep disorders
include insomnia, impaired sleep duration and sleep
fragmentation [4]. In our study, moderate to severe sleep
disturbances were more common in atopic subjects with EDS
with borderline p-value (p=0.078). This can be explained by
the limited size of sub-sample of patients with AD. In
addition, other mechanisms causing EDS can be discussed in
these subjects. For example, Gupta et al. have shown that
some atopic patients have an impairment in circadian rhythm
associated with pruritus while other patients show a nocturnal
increase in transcutaneous fluid loss, thus altering the
secretion of cortisol [15]. Moreover, there is an
overproduction of inflammatory cytokines associated with
sleep regulation during allergic diseases [16]. All of these
mechanisms explain the complex relationship between EDS,
sleep disorders and AD.

We did not find any factors associated with EDS in
subjects with AD in particular no association with moderate
to severe sleep disorders or other allergic diseases (asthma

and allergic rhinitis symptoms). In the study by Li et al., the
severity of AD is associated with an increase in nocturnal
sleep disturbances and the severity of daytime sleepiness
[14]. In our univariate analysis, the nocturnal sleep
disturbances were slightly more frequent in patient with AD
and EDS, but this association was no longer found after
multivariate analysis. Also, in a Japanese study of 112 adult
subjects, a low to moderate correlation was found between
the severity of AD measured by Severity Scoring of Atopic
Dermatitis (SCORAD) index [17] and sleep disorders
assessed by Pittsburgh Sleep Quality Index [18]. Silverberg
at al. found an association between sleep disorders in subjects
with AD and other allergic diseases, female sex, older age
and low income [13]. In our study, the association between
allergic rhinitis and EDS in subjects with AD was borderline
in univariate analysis but was not in the multivariate analysis
after including other confounding factors. The association
between obesity and EDS in subjects with AD was not found
in our study as reported in the study Li et al. [14]. However,
in the general population EDS is associated to BMI
irrespectively of other comorbidities as also shown in this
study [19, 20].

The main limitation of this study is its cross-sectional nature
which does not allow determining the direction of the
occurrence of AD and EDS. Other limitations include the use
of the Epworth scale (subjective scale) for the evaluation of
EDS and the epidemiological definition of AD. The
psychometric validity of the Epworth scale has recently been
shown in the African population [21]. Nevertheless, this study
is one of the first in Africa on the relationship between AD and
EDS. The other strengths of the study are the analysis of over
8000 subjects and the inclusion of other allergic diseases
among the confounders in the multivariate analysis.

5. Conclusion

In this population-based study in a sub-Saharan African
country, excessive daytime sleepiness is independently
associated with atopic dermatitis. Excessive daytime
sleepiness is two-times more frequent in subjects with atopic
dermatitis in comparison to those without atopic dermatitis
and nearly one quarter of adults with atopic dermatitis have
excessive daytime sleepiness. There are no associated factors
to excessive daytime sleepiness in subjects with atopic
dermatitis. Specifically, there is no association between the
presence of sleep disturbances at night and excessive daytime
sleepiness. The evaluation of daytime sleepiness should be
routinely performed in patients with atopic dermatitis as well
as the evaluation of the other components of sleep disorders.
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