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SIGNIFICANCE
Assessment of overall disease control reported by patients 
during clinical encounters is essential to ensure a minimal 
disease burden. In a context in which healthcare professio-
nals are overburdened, leading to sparse follow-up consul-
tations with patients, the self-reported nature of the Atopic 
Dermatitis Control Tool is useful, as patients can assess the 
control of their disease before consulting their healthcare 
provider. This study shows that the use of this tool in a 
large population is relevant.

The evaluation of global atopic dermatitis control is 
key to minimizing disease burden. The Atopic Derma-
titis Control Tool (ADCT) has been developed for this 
purpose. Participants (diagnosed by a physician) were 
recruited to this observational cross-sectional study 
using real-life methodology and completed a ques-
tionnaire on sociodemographic and personal informa-
tion. The ADCT algorithm, described by Pariser, was 
used to categorize patients as having controlled or 
uncontrolled atopic dermatitis. Data were collected 
for 1,606 patients. Median age of the patients was 40 
years , and 1,023 (63.7%) patients were women. A to-
tal of 1,146 (71.4%) patients had uncontrolled atopic 
dermatitis according to the ADCT score. Patients with 
uncontrolled disease were at significantly higher risk 
of a high stress level and were more likely to be ab-
sent from work than those with controlled disease. In 
conclusion, a key factor for predicting disease burden 
in atopic dermatitis is patient self-assessed disease 
control in terms of multiple dimensions: stress, sleep, 
quality of life, work absenteeism and loss of produc-
tivity.

Key words: atopic dermatitis; Atopic Dermatitis Control Tool; 
patient centricity.
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Atopic dermatitis (AD) is an inflammatory skin 
disease that affects 1.2–9.7% of the adult popula-

tion (1–4). Results from the “Objectif Peau” project in 
France, which was initiated by the French Society of 
Dermatology, showed a 4.65% prevalence of AD (5). AD 
is characterized by swelling, skin pain, and itching, and 
is associated with a high disease burden (6–9). AD has 
been shown to significantly impact sleep quality, one of 
the dimensions of disease burden (10, 11). Psychologi-
cal stress and AD create a vicious cycle: stress induces 
flares, and flares induce psychological stress (12, 13). 
AD also significantly impacts work absenteeism, as well 
as causing a decline in productivity (14–17). Therefore, 
the clinical evaluation of AD is difficult, since multiple 
symptoms and burden dimensions must be taken into 
account. Evaluating global disease control and, more 

specifically, patient self-reported global disease control, 
during clinical encounters, is key to minimizing disease 
burden. However, until recently, a holistic scale has not 
been available to implement self-reported disease con-
trol. The Atopic Dermatitis Control Tool (ADCT) was 
developed for this purpose (18, 19). The tool includes 
6 questions that evaluate the overall severity of symp-
toms, days with intense episodes of itching, bothersome 
intensity, problems with sleep, impact on daily activities, 
and impact on mood or emotions during the preceding 
week. A short completion time (<2 min) makes the ADCT 
easy to use during consultation, especially as an alert for 
loss of disease control. Furthermore, an algorithm has 
been developed to easily separate patients with control-
led disease from those with uncontrolled disease. The 
Dermatology Life Quality Index (DLQI) has been used 
to demonstrate that ADCT is highly correlated with 
quality of life (QoL), but only moderately correlated 
with productivity and activity impairment. However, 
the role of disease control in all these elements is not 
always clear. The aim of this study was to evaluate the 
effect of uncontrolled AD on stress, sleep quality, work 
absenteeism and loss of productivity.

MATERIALS AND METHODS

Study design

This was an observational, cross-sectional study. The study was 
approved by local ethics committees at CHU of Brest, France  
(reference number 2020-A02110-39).

Study population

Survey participants were recruited between January and February 
2021, either through the national AD patient association (Associa-
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tion Française de l’eczéma) or from a representative sample of 
French adults. The national association posted an announcement 
and link on their website and in their newsletter, as well on social 
networks. The representative sample was recruited by a polling 
institute (HC Conseil Paris, France) between January and Fe-
bruary 2021 from the general adult population above 18 years 
of age using stratified, proportional sampling with a replacement 
design. Respondents who reported being diagnosed with AD by 
a physician were invited to participate in the study. The inclusion 
criteria were: ability to understand French; provision of consent to 
participate in the study after receipt of written information about 
the study; age above 18 years.

Data collection

Respondents answered a questionnaire regarding sociodemograph-
ic and personal information. Questions on age, sex, professional 
level, history of AD and treatment were included.

AD control was assessed by the ADCT. The ADCT algorithm 
described in Pariser et al. (19) was used to categorize patients as 
having controlled or uncontrolled AD.

Quality of life was assessed using the DLQI and the 12-item 
Short-Form Survey (SF-12). The DLQI is a scoring system (20). 
A DLQI score between 6 and 10 indicates a moderate effect on the 
patient’s life, a score between 11 and 20 indicateds a significant 
effect on the patient’s life, and a score between 21 and 30 indicates 
an extremely significant effect on the patient’s life (21). Stress 
was assessed using the Perceived Stress Scale questionnaire (22). 
A score lower than 21 indicates low stress, between 21 and 26 
indicates moderate stress, and above 26 indicates high stress (23). 
Patients were asked if they had missed work through sick leave, 
paid annual leave or unpaid leave during the previous year. Patient 
loss of productivity for a relevant activity was evaluated by the 
question “Do you feel you were less productive at work or school 
during the last 3 months as a result of your skin disease?” using a 
Likert scale (Very Often, Often, Sometimes, Rarely, and Never).

Clinical severity was assessed with the Patient-Oriented Eczema 
Measure (POEM) (24). This self-assessed measurement tool is 
used to monitor disease activity in adults with atopic eczema. 
Questions are included on the frequency of occurrence of 7 
symptoms during the preceding week (itching, sleep, bleeding, 
weeping, skin cracking, skin flaking off, and skin dryness) and 
scored from 0 to 28. There are 3 categories of scores: mild (0–7), 
moderate (8–16), and severe (17–28) (25).

Statistical analyses

Categorical values are presented as numbers and percentages, 
and continuous variables are presented in terms of first and third 
median quartiles. The ADCT was used to categorize patients 
with controlled and uncontrolled disease. Categorical variables 
were compared using the χ2 test, and continuous variables were 
compared using the t-test. An assessment was performed to de-
termine whether the ADCT score was subject to confusion bias 
and to compare disease control, as categorized by ADCT, with 
long-term severity based on the POEM score. Logistic regres-
sion was performed with the following outcomes: (i) high stress, 
as defined by the PSS; (ii) an extremely or very large effect on 
QoL, as defined by the DLQI; (iii) work absenteeism, defined as 
patients declaring they had missed work at least once during the 
preceding year; and (iv) loss of productivity, defined as a patient 
response of “often” or “very often” to the question on productivity 
in a relevant activity. The explanatory variables used in all the 
investigated models were sex, age, disease control (according to 
the ADCT score), severity (according to the POEM score), current 
topical treatment and current systemic treatment.

RESULTS

Data were collected on 1,606 patients. Median age of the 
patients was 40 years, and 1,023 (63.7%) patients were 
women. AD was not controlled in 1,146 (71.4%) patients 
according to the ADCT score. Table I is a comparison of 
data on patients with controlled and uncontrolled disease.

Severity
According to the POEM scores of the respondents, 773 
(48.1%) presented mild AD, 671 (41.8%) moderate 
AD, and 162 (10.1%) severe AD. AD was controlled 
in significantly fewer patients with severe disease than 
patients with moderate and mild AD (p < 0.001): 379 
(49%) patients presented uncontrolled mild AD, 607 
(90.5%) uncontrolled moderate AD, and 160 (98.8%) 
uncontrolled severe AD. Compared with patients with 
controlled AD, those with uncontrolled AD were at 
higher risk of feeling that their disease was worsening 
(346 (30.2%) patients with uncontrolled AD vs 32 (7%) 
patients with controlled AD, p < 0.001) and of being dis-
satisfied with their treatment (235 (20.5%) patients with 
uncontrolled AD vs 48 (10.4%) patients with controlled 
AD, p < 0.001)).

Table I. Comparison of controlled and not controlled patients

Variable

Controlled AD
n = 460
n (%)

Not controlled AD
n = 1,146
n (%) p-value

Age < 0.001
  18–24 years 37 (8) 122 (10.6)
  25–34 years 74 (16.1) 321 (28)
  35–44 years 101 (22) 301 (26.3)
  45–54 years 91 (19.8) 194 (16.9)
  55–64 years 80 (17.4) 125 (10.9)
  >  65 years 77 (16.7)   83 (7.2)
Sex 0.075
  Women 309 (67.2) 714 (62.3)
  Men 151 (32.8) 432(37.7)
Severity (POEM) <0.001
  Mild 394 (85.7) 379 (33.1)
  Moderate 64 (13.9) 607 (53)
  Severe   2 (0.4) 160 (14)
Treatment
  Unsatisfied of treatment 48 (10.4) 235 (20.5) <0.001
  Topical treatment 266 (57.8) 803 (70.1) <0.001
  Systemic treatment   32 (7) 229 (20) <0.001

AD: atopic dermatitis; POEM: Patient Oriented Eczema Measure. 

Table II. Sleep issues

Variable

Controlled AD
n = 460
n (%)

Not controlled 
AD n = 1,146
n (%) p-value

Difficulty falling asleep due to AD 24 (5.2) 586 (51.1) < 0.001
Awakens at night due to AD 18 (3.9) 626 (54.6) < 0.001
Wakes up in the morning < 0.001
  Well rested 72 (15.7)   63 (5.5)
  Rested 176 (38.3) 373 (32.5)
  A bit tired 181 (39.3) 562 (49)
  Really tired   31 (6.7) 148 (12.9)

AD: atopic dermatitis.
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Sleep issues
Compared with patients with controlled AD, those with 
uncontrolled AD were at a higher risk of feeling extre-
mely tired (148 (12.9%) with uncontrolled AD vs 31 
(6.7%) with controlled AD, p < 0.001). Compared with 
patients with controlled AD, those with uncontrolled AD 
had more difficulty falling asleep due to AD (586 (51.1%) 
with uncontrolled AD vs 24 (5.2%) with controlled AD, 
p < 0.001) and were more at risk of waking up during the 
night due to AD (626 (54.6%) patients with uncontrolled 
AD vs 18 (3.9%) patients with controlled AD, p < 0.001). 
Compared with patients with controlled AD, those with 
uncontrolled AD were at higher risk of taking more than 
20 min to fall asleep, sleeping less than 6 h more than 
3 times per week and waking up during the night with 
difficulty falling back asleep (Table II).

Stress (Perceived Stress Scale)
Based on the PSS scores of the respondents, only 221 
(13.8%) presented a low stress level, 329 (20.5%) presen-
ted a medium stress level and 1,056 (65.8%) presented a 
high stress level. Compared with patients with controlled 
AD, patients with uncontrolled disease showed a signi-
ficantly higher risk of having a high stress level (840 
(73.3%) for patients with uncontrolled AD vs 216 (47%) 
for patients with controlled AD, p < 0.001). Multivariate 

analysis (Fig. 1) with high stress as the outcome showed 
an odds ratio (OR) of 2.12 (95% confidence interval (95% 
CI) 1.62, 2.76), p < 0.001 for patients with uncontrolled 
disease (Table III).

Quality of life
Based on the DLQI scores of patients, the effect of AD 
on QoL was reported as non-existent by 375 (23.3%) 
patients, small by 491 (30.6%) patients, moderate by 266 
(16.6%) patients, very large by 397 (24.7%) patients, and 
extremely large by 77 (4.8%) patients. Compared with 
patients with controlled AD, patients with uncontrolled 
disease were more at risk of perceiving AD as having a 
very or extremely large effect on their QoL (462 (40.3%) 
patients with uncontrolled AD vs 12 (2.6%) patients with 
controlled AD, p < 0.001)). However, the DLQI scores 
for patients with uncontrolled AD showed that 115 (10%) 
patients reported AD had no effect on their QoL, and 
324 (28.3%) patients reported AD had a small effect on 
their QoL. Multivariate analysis (Fig. 2) with very large 
or extremely large deterioration of QoL as the outcome 
showed an OR of 10.7 (95% CI 6.03, 20.9), p < 0.001 for 
patients with uncontrolled disease (Table III).

Fig. 1. Forest plot for a multivariate logistic regression analysis 
with high perceived stress as the outcome (defined as a Perceived 
Stress Scale score above 26). Uncontrolled disease is defined using the 
atopic dermatitis control tool algorithm.

Table III. Feeling, patient’s impact

Variable

Controlled 
AD n = 460
n (%)

Not controlled 
AD n = 1,146
n (%) p-value

DLQI < 0.001
  No effect on patient’s life 260 (56.5) 115 (10)
  Small effect on patient’s life 167 (36.3) 324 (28.3)
  Moderate effect on patient’s life 21 (4.6) 245 (21.4)
  Very large effect on patient’s life   7 (1.5) 390 (34)
  Extremely large effect on patient’s life   5 (1.1)   72 (6.3)
Perceived stress < 0.001
  Low 113 (24.6) 108 (9.4)
  Medium 131 (28.5) 198 (17.3)
  High 216 (47) 840 (73.3)

AD: atopic dermatitis; DLQI: Dermatology Life Quality Index.

Fig. 2. Forest plot for a multivariate logistic regression analysis with 
a very or an extremely large effect on quality of life as the outcome 
(defined as a Dermatology Life Quality Index score above 10). Uncontrolled 
disease is defined using the atopic dermatitis control tool algorithm.

Fig. 3. Forest plot for a multivariate logistic regression analysis 
with work absenteeism during the preceding year as the outcome 
(defined as missing at least 1 day of work because of atopic dermatitis). 
Uncontrolled disease is defined using the atopic dermatitis control tool 
algorithm.
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Work absenteeism
A total of 315 (26.8%) of the patients missed work at 
least once during the preceding year due to AD. Among 
these patients, 225 (19.1%) missed work with sick leave, 
189 (16.1%) with paid annual leave and 164 (13.9%) 
with unpaid leave. The median number of missed days 
of work among patients who missed at least 1 day of 
work was 29 quartiles (95% CI 17, 42). Compared with 
patients with controlled disease, patients with uncontrol-
led disease had more opportunities to miss work (298 
(33.9%) patients with controlled disease vs 17 (5.7%) 
patients with controlled disease, p < 0.001). Multivariate 
analysis (Fig. 3) with missing work at least once during 
the preceding year as the outcome showed an OR of 
4.56 (95% CI 2.69, 8.18), p < 0.001, for patients with 
uncontrolled disease (Table IV).

Loss of productivity
Regarding the frequency of being less efficient due to AD, 
60 (4.3%) patients answered “very often”, 130 (9.3%) 
answered “often”, 326 (23.4%) answered “sometimes”, 
304 (21.8%) answered “rarely” and 572 (41.1%) answer ed 
“never”. Compared with patients with controlled disease, 
patients with uncontrolled disease were more at risk of be-
ing less efficient often or very often (177 (15.4%) patients 

with controlled disease vs 13 (2.8%) patients with con-
trolled disease, p < 0.001)). Multivariate analysis (Fig. 4) 
with being less efficient often or very often, as the out-
come showed an OR of 2.93 (95% CI 1.6, 5.75), p < 0.001 
for patients with uncontrolled disease (Table IV).

DISCUSSION

This study shows that self-assessed disease control is a 
key factor in predicting disease burden in terms of mul-
tiple dimensions: stress, sleep, health-related QoL, work 
absenteeism, and loss of productivity. The study showed 
that perceived control, based on the ADCT, is better at 
predicting burden than symptom severity assessment by 
the POEM scale. The role of ADCT in clinical practice 
was clarified: although the majority (71.4%) of respon-
dents were categorized as having uncontrolled disease, 
38.3% of the patients reported no or small differences in 
QoL, and 26.7% presented low or medium stress levels. 
This result indicates the difference between a global 
short-score evaluation of disease control and a more 
thorough investigation of physical and psychological 
dimensions of the disease (26). Therefore, we conclude 
that the ADCT is a very good tool for the early detec-
tion of loss of disease control in patients in whom a low 
symptom level has already been achieved. Considering 
the low threshold used to define uncontrolled disease 
in the ADCT, we recommend the ADCT is not used as 
an initial evaluation tool, but as a follow-up tool. The 
ADCT is especially useful for disease self-monitoring 
in following up patients with AD receiving systemic 
treatment with reduced symptoms (27).

In contexts in which health professionals are 
overwhelm ed with work, the spacing between patient 
follow-up consultations increases (28). The self-reported 
nature of the ADCT increases the utility of this tool, 
because patients can evaluate their own disease control 
prior to consulting their physician. The ADCT could also 
be used by doctors and patients as a monitoring tool. The 
patient could be asked to complete the questionnaire, 
and a health professional would be alerted in the event 
of uncontrolled AD. The health professional could then 
invite the patient for a consultation. An equivalent system 
exists for some diseases for which monitoring is neces-
sary, such as heart failure, in which uncontrolled weight 
is a warning sign. In the event of rapid weight increase, 
a connected scale is used to alert a health professional, 
who then contacts the patient to take action (29).

However, the ADCT should not be used as the sole 
measure of a patient’s AD state and should be completed 
in conjunction with subjective measures of QoL (DLQI), 
as well as objective measures of severity and activity 
and, when needed, specific patient-reported outcomes 
for dimensions, such as stress or sleep quality.

This study has some limitations, the most prominent 
of which is that a precise treatment and disease history 

Table IV. Repercussion on professional activity: absenteeism and 
loss of production

Variable Controlled AD
n = 460
n (%)

Not controlled AD
n = 1,146
n (%)

p

Presenteeism < 0.001
  Very often 4 (1.1) 56 (5.5)
  Often 9 (2.5) 121 (11.8)
  Sometimes 35 (9.6) 291 (28.3)
  Rarely 47 (12.9) 257 (25)
  Never 270 (74) 302 (29.4)
Absenteeism
  Sick leave 10 (3.4) 215 (24.5) < 0.001
  Paid annual leave 11 (3.7) 178 (20.3) <0.001
  Unpaid leave 9 (3) 155 (17.7) <0.001

AD: atopic dermatitis.

Fig. 4. Forest plot for a multivariate logistic regression analysis 
with being less efficient at work often or very often as the outcome. 
(“Do you feel you were less productive at work or school during the last 3 
months as a result of your skin disease?”). Uncontrolled disease is defined 
using the atopic dermatitis control tool algorithm.
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was not obtained from the respondents, which would 
have enabled the target population to be better defined.

In conclusion, this study demonstrated the high pre-
dictive value of ADCT for disease burden and verified 
the ADCT as being a very good tool for the early detec-
tion of loss of disease control in patients in whom a low 
symptom level has been achieved.
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