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Abstract
Objectives: The satisfaction level of adult patients receiving drugs for atopic der-
matitis and chronic urticaria is unclear. The objective of this multicenter study was 
to assess the satisfaction level of adult patients receiving treatment for allergic skin 
diseases, primarily atopic dermatitis and chronic urticaria.
Methods: We developed a self- administered questionnaire with multiple- choice 
questions on patient characteristics, quality of life (QOL), and Abbreviated Treatment 
Satisfaction Questionnaire for Medication (TSQM- 9). We surveyed 302 patients re-
ceiving dermatological treatment.
Results: The global satisfaction of patients (TSQM- 9) was lower for atopic dermatitis 
treatment compared with that for chronic urticaria. For atopic dermatitis, dupilumab 
had higher scores for effectiveness and global satisfaction, whereas topical tacrolimus 
and moisturizers had higher scores for convenience. For chronic urticaria, omalizumab 
had higher scores for effectiveness and global satisfaction, while antihistamines had 
a higher score for convenience. The Dermatology Life Quality Index was significantly 
associated with treatment effectiveness and global satisfaction, and patient satisfac-
tion improved with the corresponding improvement in the QOL. For atopic dermatitis, 
satisfaction with dupilumab was higher than that with conventional standard therapy, 
after the confounding factors were eliminated. However, the same trend was not ob-
served for chronic spontaneous urticaria.
Conclusions: The satisfaction of the effectiveness for the biologic agents was higher, 
compared to that with conventional standard therapy. Treatment with biologics is 
worth exploring for patients who are not satisfied with their existing treatments.
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1  |  INTRODUC TION

During the 21st century, there has been a paradigm shift to-
ward biologic therapies, represented by tumor necrosis factor 
inhibitors, for inflammatory bowel diseases and rheumatoid ar-
thritis,1 since their first use for psoriasis in 2010.2 This trend 
has expanded to diseases that are mainly treated with cortico-
steroids and allergic skin diseases, such as chronic urticaria and 
atopic dermatitis (AD). Biologic therapies include omalizumab for 
chronic urticaria and dupilumab for AD.3,4 Effective treatment 
strategies are helpful in achieving optimal therapeutic efficacy. 
However, while biologics are extremely effective, they are also 
expensive. Therefore, it is important to examine and compare pa-
tient satisfaction between the conventional treatments and the 
new therapies. Patient satisfaction with a treatment is an import-
ant indicator for continuing or changing the treatment; however, 
it is difficult to evaluate and incorporate it into regular clinical 
practice. Moreover, when patients and their doctors are ques-
tioned about treatment satisfaction, they tend to avoid negative 
feedback. Therefore, there is a gap between the opinions of pa-
tients and doctors. To overcome these problems, in this study, 
we used the Abbreviated Treatment Satisfaction Questionnaire 
for Medication (TSQM- 9), an internationally standardized tool,5,6 
to assess treatment satisfaction of patients with AD and chronic 
urticaria, in Japan. Specifically, we analyzed whether the satis-
faction levels of patients for biologics and standard therapies are 
different.

2  |  METHODS

2.1  |  Patients

We surveyed 302 patients who were treated at the Department 
of Dermatology in Shimane University Hospital, Kyushu University 
Hospital, Sapporo Medical University Hospital, Kobe University 
Hospital, and Kyoto Prefectural University of Medicine University 
Hospital between May 2018 and January 2019. These patients met 
the diagnostic criteria for AD and urticaria proposed by the respec-
tive guidelines.7,8 The data of patients were anonymized before 
analysis.

2.2  |  Selection criteria

The subjects were patients who met all the following eligibility crite-
ria and did not meet any of the exclusion criteria.

Eligibility criteria were as follows:

1. Diagnosis of AD or chronic urticaria
2. Able to respond to the survey
3. At least 15 years old

Exclusion criteria were as follows:

1. Unable to respond to the survey
2. Younger than 15 years of age

2.3  |  Questionnaire (Supplementary Methods)

We developed a self- administered questionnaire with multiple- 
choice questions on age, gender, blood type, smoking history, drink-
ing history, occupation, annual income, educational background, 
lifestyle, and disease duration. In order to evaluate the quality of life, 
we used the Dermatology Life Quality Index (DLQI).9,10 The ques-
tionnaire was administered to patients treated with the same drug 
for at least several months to assess their satisfaction with the drug. 
The patients were asked to evaluate the drug they considered as 
their main drug. We used the TSQM- 95 to assess the satisfaction of 
patients with the drugs. Permission to use the TSQM- 9 was obtained 
from IQVIA. There are nine questions in the TSQM- 9, and each 
question is answered on a scale of 5– 7. The evaluation is divided 
into three domains, effectiveness domain, convenience domain, and 
global satisfaction domain, and the points are calculated so that the 
highest satisfaction level in each domain is 100% (see Supplementary 
Methods). The physicians used the Investigator Global Assessment 
(IGA) to evaluate disease severity (overall assessment: remission, 1 
point; mild, 2 points; moderate, 3 points; and severe, 4 points) and 
recorded the corresponding treatments (antihistamines, topical ster-
oids, and biologics) (see Supplementary Methods).

2.4  |  Statistical analysis

We used R 3.6.3 to perform all statistical analysis. We recorded the 
characteristics of the 302 patients and compared these with respect 
to each disease (AD, chronic spontaneous urticaria, and chronic in-
ducible urticaria). The results are presented as mean ±SD, median 
(25th– 75th percentile), and n (%). We used one- way analysis of vari-
ance (ANOVA) and Tukey's test or Kruskal– Wallis test and Steel– 
Dwass test in the NSM3 package for multiple comparisons. We also 
performed Spearman's rank correlation coefficients to compare the 
relationship of IGA with DLQI and TSQM- 9 (global satisfaction, ef-
fectiveness, convenient), and of DLQI with TSQM- 9 (global satisfac-
tion, effectiveness, convenient). Results with a probability value of 
<5% were considered significant.

To determine the satisfaction levels of patients receiving differ-
ent types of drugs, we conducted a multivariate- adjusted regression 
analysis using the TSQM- 9. For the multivariate- adjusted regression 
analysis, we selected age, gender, smoking status, disease duration, 
IGA, and DLQI as the confounding factors. Forty- one patients with 
AD and 26 patients with chronic spontaneous urticaria were excluded 
from the analysis, because of missing data or low number (n < 10) of 
drugs used. For AD, the drugs used (topical steroid, cyclosporine, 
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topical tacrolimus, moisturizer, and biologics) were the explanatory 
variables, while age, gender, smoking status, disease duration, sever-
ity, and DLQI total score were the confounding factors. For urticaria, 
the drugs used (antihistamines and biologics) were the explanatory 
variables, and age, gender, smoking status, disease duration, severity, 
and DLQI total score were the confounding factors. Partial regression 
coefficient and its 95% confidence interval were calculated. Results 
with a probability value of less than 5% were considered significant.

3  |  RESULTS

3.1  |  Analysis of patients

Among the 302 patients, 201 patients had AD (111 men, 89 women, 
1 unknown; mean age, 37.7 ± 12.9 years) (Table 1), 90 patients had 
chronic spontaneous urticaria (32 men, 56 women, two unknown; 
mean age, 52.0 ± 15.4 years), and 11 patients had chronic inducible ur-
ticaria (two men, nine women; mean age, 34.5 ± 11.2 years) (Table 1).

The severity of disease in the 296 patients who were surveyed 
is shown in Figure 1 (missing values for six patients). Moderate dis-
ease severity was recorded in 45% of patients with AD, 34% of pa-
tients with chronic spontaneous urticaria, and 55% of patients with 
chronic inducible urticaria.

The drugs that were evaluated for satisfaction were mainly those 
that were used by the patients for each disease (Figure 2). The patients 
were asked to evaluate the drug they considered as their main drug. 
Topical steroids were the most used drugs for AD (used by 56% of 
patients); antihistamines, for chronic spontaneous urticaria (used by 
63% of patients); and antihistamines, the only drugs used for chronic 
inducible urticaria (100% of patients) (Figure 2). The biologic agent 
used for AD was dupilumab, and that for chronic spontaneous urti-
caria was omalizumab. These drugs were used according to the insur-
ance adaptation in real- world settings. Only one drug was evaluated 
per patient, and although dupilumab was administered in combination 

with other drugs, the drug was considered the main drug, according to 
the patients. Patients with AD had a higher tendency to be male, while 
those with chronic urticaria had a higher tendency to be female. The 
disease duration was longer for AD than for chronic urticaria (Table 1).

3.2  |  Quality of life, disease severity, and treatment 
satisfaction by disease

The DLQI and TSQM- 9 results by disease are shown in Table 2. The 
DLQI value of patients with AD was significantly higher than that 
of patients with chronic spontaneous urticaria (Table 2, p < 0.001). 
With respect to treatment satisfaction, ANOVA revealed significant 
differences in the TSQM- 9 convenience domain between AD and 
chronic inducible urticaria (Table 2, p = 0.028).

The relationship between disease severity and satisfaction 
showed that IGA was weakly correlated with the DLQI (rs = 0.252, 
p < 0.001), TSQM- 9 effectiveness domain (rs = −0.209, p < 0.001), 
and TSQM- 9 global satisfaction domain (rs = −0.184, p = 0.001) 
in all examined patients. Moreover, we found that the DLQI was 
moderately correlated with the TSQM- 9 effectiveness domain 
(rs = −0.364, p < 0.001) and TSQM- 9 global satisfaction domain 
(rs = −0.406, p < 0.001) (Spearman's rank correlation coefficients) 
in all examined patients.

The satisfaction level of patients for each AD drug is presented 
in Table 3. We have presented the satisfaction levels of multiple pa-
tients for one drug (n = 199). Patients with AD expressed higher lev-
els of satisfaction for dupilumab with respect to effectiveness and 
global satisfaction, and for topical tacrolimus and moisturizers with 
respect to convenience.

The satisfaction levels of patients for drugs for chronic spon-
taneous urticaria (n = 90) are presented in Table 4. Patients with 
chronic spontaneous urticaria expressed higher satisfaction levels 
for omalizumab with respect to effectiveness and global satisfac-
tion, and for antihistamines with respect to convenience.

TA B L E  1  Basic characteristic in this study

Number (female, male, 
unknown) Age Mean ± SD years

Disease duration
Median years (25– 75 percentile)

Atopic dermatitis 201 (89, 111, 1) 37.7 ± 12.9 30 (20– 40)

Chronic spontaneous urticaria 90 (56, 32, 2) 52.0 ± 15.4 5 (3– 11)

Chronic inducible urticaria 11 (9, 2) 34.5 ± 11.2 8 (7– 13)

Total 302 41.8 ± 11.2 21 (7– 33)

p- value <0.001a  <0.001b 

Abbreviation: SD, standard deviation.
aSince a normal distribution was confirmed for ages, the description was the mean ±standard deviation, and the comparison was a one- way analysis 
of variance (ANOVA) and the multiple comparison by the Turkey method. Atopic dermatitis and chronic inducible urticaria were significantly younger 
than those in chronic spontaneous urticaria. Atopic dermatitis vs. Chronic spontaneous urticaria p < 0.001. Atopic dermatitis vs. Chronic inducible 
urticaria p = 0.717. Chronic spontaneous urticaria vs. chronic inducible urticaria p < 0.001.
bFor disease duration for which a normal distribution was not confirmed, multiple comparisons were performed by the Kruskal- Wallis test and 
Steel- Dwass method. Atopic dermatitis had a significantly longer duration in patients with chronic inducible urticaria and chronic idiopathic urticaria. 
Atopic dermatitis vs. Chronic spontaneous urticaria p < 0.001. Atopic dermatitis vs. chronic inducible urticaria p < 0.001. Chronic spontaneous 
urticaria vs. Chronic inducible urticaria p = 0.283
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3.3  |  Factors contributing to treatment satisfaction

Owing to the exclusion of patients with missing data, the total 
number of patients in the multiple regression analysis decreased. 
Nonetheless, the overall trends such as gender, age, disease duration, 
DLQI, and TSQM- 9 were the same (Tables 1, 2, 5, and 6). A multiple 
regression analysis was performed using data from 160 patients with 
AD who used topical steroids (n = 95; 59.4%), cyclosporine (n = 20; 
12.5%), topical tacrolimus (n = 14; 8.8%), moisturizers (n = 11; 6.9%), 
and dupilumab (n = 20; 12.5%). Multivariate- adjusted regression 
analysis for AD patients is shown in Table 7. Adjusted R2 values were 
0.314 for TSQM- 9 global satisfaction, 0.259 for TSQM- 9 effective-
ness, and 0.142 for TSQM- 9 convenience. Dupilumab was positively 
related to TSQM- 9 global satisfaction (coefficients (95% CI); 5.741 
(1.261 to 10.220), p = 0.002) and TSQM- 9 effectiveness (coefficients 
(95% CI); 13.856 (6.632 to 21.080), p < 0.001). Topical tacrolimus 
was positively related to TSQM- 9 convenience (coefficients (95% 
CI); 9.818 (1.417– 18.220), p = 0.023). The DLQI score was negatively 
related to TSQM- 9 global satisfaction domain (coefficients (95% CI); 
−1.345 (−1.261 to −0.924), p < 0.001), TSQM- 9 effectiveness (coef-
ficients (95% CI); −1.235 (−1.690 to −0.780), p < 0.001), and TSQM- 9 
convenience (coefficients (95% CI); −0.835 (−1.290 to −0.380), 
p < 0.001) (Table 7). Multivariate- adjusted regression analysis for 

chronic spontaneous urticaria patients is shown in Table 8. Adjusted 
R2 values were 0.176 for TSQM- 9 global satisfaction, 0.183 for 
TSQM- 9 effectiveness, and −0.176 for TSQM- 9 convenience. The 
DLQI score was negatively related to TSQM- 9 global satisfaction 
(coefficients (95% CI); −2.751 (−4.018 to −1.483), p < 0.001) and 
TSQM- 9 effectiveness (coefficients (95% CI); −2.662 (−3.957 to 
−1.367), p < 0.001) (Table 8).

4  |  DISCUSSION

Here, we investigated the characteristics and satisfaction levels 
of patients receiving treatment for allergic diseases, such as AD 
and chronic urticaria, in real- world clinical settings. In addition, 
the effect of each drug used for AD and chronic spontaneous urti-
caria on patient satisfaction level was examined. Satisfaction with 
biologic agents was higher than that with conventional stand-
ard therapy in patients with AD, but not in patients with chronic 
spontaneous urticaria. The DLQI score was negatively related to 
TSQM- 9 in AD and chronic spontaneous urticaria, which means 
that high satisfaction was positively correlated with a high quality 
of life (QOL). High treatment satisfaction for chronic diseases is 
important to achieve better medication adherence.11 Furue et al. 

F I G U R E  1  Disease severity among 
target patients. Investigator- scored 
disease severity in the Investigator Global 
Assessment (IGA) (IGA: 1– 4 points were 
scored by the clinician's comprehensive 
evaluation; a score of 1 indicates almost in 
remission)

F I G U R E  2  List of drugs evaluated 
for treatment satisfaction. These drugs 
mainly include those used by patients for 
each disease. The biologic agent used for 
atopic dermatitis was dupilumab and that 
for chronic spontaneous urticaria was 
omalizumab
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examined factors associated with increased adherence via an on-
line survey of Japanese patients with AD, psoriasis, urticaria, and 
tinea and found that adherence to oral medication was associated 

with age, gender, alcohol consumption, examination frequency, 
drug effects, and treatment satisfaction.12,13 The adherence 
to topical medications was associated with age, examination 

TA B L E  2  TSQM- 9 domain scores and quality of life by each disease

DLQI
median (25– 75 
percentile)

TSQM- 9
Effectiveness domain 
% (mean ± SD)

TSQM- 9
Convenience domain % 
(mean ± SD)

TSQM- 9
Global Satisfaction 
domain % (mean ± SD)

Atopic dermatitis
N = 201

4 (2– 8) 66.2 ± 18.2 68.1 ± 16.4 67.1 ± 17.4

Chronic spontaneous urticaria
N = 90

1 (0 −3) 68.6 ± 16.6 72.0 ± 17.5 72.2 ± 18.0

Chronic inducible urticaria
N = 11

2 (1– 6) 72.7 ± 12.8 81.3 ± 16.5 77.3 ± 14.6

total 3 (1– 6) 67.2 ± 17.6 69.7 ± 16.9 68.9 ± 17.7

p- value <0.001a  0.317 0.014b  0.021c 

Abbreviations: DLQI: Dermatology Life Quality Index; TSQM- 9, Abbreviated Treatment Satisfaction Questionnaire for Medication.
aFor DLQI for which a normal distribution was not confirmed, multiple comparisons were performed by the Kruskal– Wallis test and Steel– Dwass 
method. The DLQI of atopic dermatitis was significantly higher than that of chronic spontaneous urticaria. Atopic dermatitis vs. Chronic spontaneous 
urticaria p < 0.001. Atopic dermatitis vs. Chronic inducible urticaria p = 0.333. Chronic spontaneous urticaria vs. Chronic inducible urticaria p = 0.245
bSince a normal distribution was confirmed for TSQM- 9 Convenience domain, the description was the mean ± standard deviation, and the 
comparison was a one- way analysis of variance (ANOVA) and the multiple comparison by the Turkey method. Atopic dermatitis had a significantly 
lower TSQM- 9 convenience domain than chronic inducible urticaria. Atopic dermatitis vs. Chronic spontaneous urticaria p = 0.157. Atopic dermatitis 
vs. Chronic inducible urticaria p = 0.028. Chronic spontaneous urticaria vs. Chronic inducible urticaria p = 0.176.
cSince a normal distribution was confirmed for TSQM- 9 Global Satisfaction domain, the description was the mean ± standard deviation, and the 
comparison was a one- way analysis of variance (ANOVA) and the multiple comparison by the Turkey method. Atopic dermatitis was not significant 
for chronic inducible urticaria, but the score tended to be low. Atopic dermatitis vs. Chronic spontaneous urticaria p=0.053. Atopic dermatitis vs. 
Chronic inducible urticaria p=0.133. Chronic spontaneous urticaria vs. Chronic inducible urticaria p=0.614

TA B L E  3  TSQM- 9 domain scores, quality of life, and disease severity in atopic dermatitis (n = 199)

Number
DLQI
(mean ± SD)

TSQM- 9
Effectiveness 
domain (mean ± SD)

TSQM- 9
Convenience domain 
(mean ± SD)

TSQM- 9
Global Satisfaction 
domain (mean ± SD)

IGA
(mean ± SD)

Antihistamine 6 4.67 ± 4.68 65.7 ± 15.1 62.0 ± 26.4 66.7 ± 21.0 2.60 ± 0.55

Cyclosporin 25 6.48 ± 4.17 60.7 ± 14.9 71.3 ± 13.7 60.9 ± 16.0 3.25 ± 0.44

Topical steroid 112 6.47 ± 6.15 65.3 ± 18.2 66.1 ± 16.1 65.7 ± 17.7 2.68 ± 0.82

Topical tacrolimus 17 4.41 ± 3.71 62.4 ± 18.9 75.5 ± 14.6 69.3 ± 15.7 2.38 ± 0.81

Moisturizer 16 5.13 ± 6.80 69.1 ± 14.5 75.7 ± 15.4 71.4 ± 15.2 2.19 ± 0.65

Dupilumab 23 4.96 ± 4.52 79.7 ± 18.5 66.9 ± 17.0 77.6 ± 15.4 2.77 ± 0.87

Abbreviations: DLQI, Dermatology Life Quality Index; IGA, Investigator Global Assessment; TSQM- 9: Abbreviated Treatment Satisfaction 
Questionnaire for Medication.

TA B L E  4  TSQM- 9 domain scores, quality of life, and disease severity in chronic spontaneous urticaria (n = 90)

number
DLQI
(mean ± SD)

TSQM- 9
Effectiveness domain 
(mean ± SD)

TSQM- 
Convenience domain 
(mean ± SD)

TSQM- 9
Global Satisfaction 
domain (mean ± SD)

IGA
(mean ± SD)

Antihistamine 57 2.30 ± 3.11 68.1 ± 13.9 75.0 ± 15.2 72.2 ± 16.1 2.11 ± 0.85

Cyclosporin 2 11.0 ± 14.1 50.0 ± 23.6 52.8 ± 35.4 57.1 ± 30.3 3.50 ± 0.71

Oral steroid 5 0.80 ± 1.30 63.3 ± 13.9 67.8 ± 16.8 64.3 ± 13.4 3.20 ± 0.84

Topical steroid 3 5.00 ± 6.93 59.3 ± 8.49 61.1 ± 15.7 42.9 ± 10.1 3.20 ± 0.84

Omalizumab 23 1.87 ± 2.65 73.9 ± 22.0 67.8 ± 20.7 77.6 ± 20.1 3.13 ± 0.97

Abbreviations: DLQI, Dermatology Life Quality Index; IGA, Investigator Global Assessment; TSQM- 9: Abbreviated Treatment Satisfaction 
Questionnaire for Medication.
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frequency, drug effects, and treatment satisfaction.12,13 The ad-
herence to both oral and topical medications was higher when 
treatment satisfaction was higher, and this confirmed the impor-
tance of assessing satisfaction levels. Nakahara et al. examined 
the relationship between patient- assessed severity and TSQM- 9 
in AD and found that severe disease was associated with reduced 
satisfaction.14 This is supported by the results of our study. The 
results of the multivariate- adjusted regression analysis, which 
took into account the effects of confounding factors, indicated 
that the DLQI contributed to treatment satisfaction (TSQM- 9, 
Tables 7 and 8) in AD, and the drugs associated with increased 
TSQM- 9 scores were dupilumab (for global satisfaction and 

effectiveness domains) and topical tacrolimus (for convenience 
domain). This indicated that after adjusting for disease severity, 
age, sex, or DLQI, the use of biologics for AD treatment presented 
a positive effect on satisfaction. We performed a similar analy-
sis for chronic spontaneous urticaria but did not obtain the same 
findings for omalizumab. This difference between AD and chronic 
spontaneous urticaria might be attributed to differences in the 
use of topical steroids in AD (used as a reference) and oral anti-
histamines in chronic spontaneous urticaria or because of the dif-
ferences between both the diseases. The best treatment should 
be chosen depending on severity of the disease and the patient's 
lifestyle. It may also be helpful to consider that the effectiveness 

TA B L E  5  Analytic subject with multiple regression analysis.

Gender
Male, Female

Age
Mean ± SD years

Disease duration
Median years (25– 75 percentile)

Atopic dermatitis 94 (58.8%) 38.2 ± 12.6 30 (20– 40)

66 (41.2%)

Chronic spontaneous urticaria 21 (32.8%) 51.2 ± 15.2 6 (3– 13)

43 (67.2%)

Abbreviation: SD, standard deviation

TA B L E  6  Analytic TSQM- 9 domain scores and quality of life by each disease with multiple regression analysis

DLQI
median (25– 75 percentile)

TSQM- 9
Effectiveness domain 
% (mean ± SD)

TSQM- 9
Convenience domain % 
(mean ± SD)

TSQM- 9
Global Satisfaction 
domain % (mean ± SD)

Atopic dermatitis
N = 160

4 (2– 8) 67.6 ± 16.8 68.1 ± 15.6 67.8 ± 16.2

Chronic spontaneous urticaria
N = 64

1 (0– 3) 69.4 ± 17.6 73.2 ± 18.5 74.7 ± 17.1

DLQI: Dermatology Life Quality Index; TSQM- 9: Abbreviated Treatment Satisfaction Questionnaire for Medication.

TA B L E  7  Multivariate- adjusted regression analysis with TSQM- 9 as the objective variable in atopic dermatitis (n = 160)

TSQM- 9
Effectiveness domain (Partial 
regression coefficient (95% 
confidence interval))
Adjusted R2 = 0.259
F statistic = 6.559 (p < 0.001)

TSQM- 9
Convenience domain (Partial 
regression coefficient (95% 
confidence interval))
Adjusted R2 = 0.142
F statistic = 3.638 (p < 0.001)

TSQM- 9
Global Satisfaction domain
(Partial regression coefficient (95% 
confidence interval))
Adjusted R2 = 0.314
F statistic = 8.272 (p < 0.001)

Drugs (for topical steroids)

Cyclosporin 0.208 (−7.308, 7.754) 3.931 (−3.585, 11.448) −5.835 (−12.792, 1.122)

Topical tacrolimus −3.818 (−12.220, 4.583) 9.818 (1.417, 18.220)* 1.072 (−6.704, 8.849)

Moisturizer −3.818 (−12.220, 4.583) 7.810 (−1.573, 17.193) 1.730 (−6.955, 10.414)

Dupilumab 13.856 (6.632, 21.080)* 0.558 (−6.666, 7.782) 10.937 (4.251, 17.624)*

Age −0.071 (−0.295, 0.153) −0.030 (−0.255, 0.194) −0.196 (−0.404, 0.012)

Male 1.886 (−2.954, 6.725) 2.462 (−2.378, 7.302) 5.741 (1.261, 10.220)*

Current smoker −1.908 (−9.471, 5.656) −3.842 (−11.406, 3.721) −1.152 (−8.153, 5.849)

Disease duration 0.019 (−0.190, 0.229) −0.174 (−0.383, 0.036) 0.014 (−0.180, 0.208)

IGA (3 or 4 point) −6.078 (−11.209, −0.946)* 1.404 (−3.728, 6.535) −2.312 (−7.062, 2.438)

DLQI −1.235 (−1.690, −0.780)* −0.835 (−1.290, −0.380)* −1.345 (−1.766, −0.924)*

*p < 0.05.
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of a biologic agent and the convenience of topical agents for AD 
and antihistamines for chronic spontaneous urticaria have led to 
increased patient satisfaction.

A study in South Korea investigated why patients with moderate 
to severe AD were dissatisfied with hospital treatment and sought 
folk remedies.15 That study suggested a negative chain of events in 
which treatment satisfaction decreased, because the condition re-
mained severe, thereby reducing medication adherence.

For psoriasis, the TSQM- 9 domain score for treatment satis-
faction was significantly correlated with both the Psoriasis Area 
and Severity Index, which is used to score the severity of psoriasis 
eruptions, and the Psoriasis Disability Index, which is a QOL scale. 
Good management of QOL and the status of skin were reported to 
be associated with high levels of treatment satisfaction.16 Moreover, 
satisfaction was higher in patients treated with biologics (n = 67) 
than in those not treated with biologics (n = 93).16 In the present 
study, we obtained similar results for AD. It was observed that de-
spite the high costs of the biologic drugs, patients had high levels of 
satisfaction when they experienced the beneficial effects of these 
drugs. Our data on annual income can only be used for reference, 
because only a few patients provided this information. However, 
the average annual income of patients with AD was 2.56 million yen 
(n = 111), which was less than 3.94 million yen (n = 47) for patients 
with chronic spontaneous urticaria and 3.25 million yen (n = 6) for 
patients with chronic inducible urticaria. As the question related 
to the annual income was directed to the patient, it was unclear 
whether the patient received support from parents or medical as-
sistance. Furthermore, the average duration of the two diseases was 
different and therefore, it is possible that the comparison was not 
accurate. In this study, we questioned patients who were actually 
using medications in the real- world setting. Therefore, being in an 
environment where they can use that medication may be a source of 
bias. This could be due to a desire to not change medications and to 
maintain the status quo.

This study had the following limitations. This study was re-
stricted to patients with access to expensive drugs, such as biologics, 
and the satisfaction levels were not assessed after administering all 
types of medications. Another limitation is that the target patients 
were being treated at university hospitals. In addition, this study did 
not consider the duration of therapy. A study conducted in Japan 
on psoriasis patients found that satisfaction was the highest when 
monthly costs were 5000 yen or less.17 However, we were unable 
to confirm these findings for AD or chronic urticaria in the present 
study. These aspects warrant further study in the future.

5  |  CONCLUSIONS

We performed a large survey involving 302 patients with AD or 
chronic urticaria in five university hospitals. The effectiveness do-
main and global satisfaction domain of the TSQM- 9 improved with 
an improvement in the QOL. Satisfaction with biologic agents was 
higher, compared to that with conventional standard therapy, in pa-
tients with AD. A similar tendency was observed in patients with 
chronic spontaneous urticaria, although it was not significant. In all 
cases, satisfaction with biologics was high, suggesting that treat-
ment with biologics is worth exploring for patients who are not sat-
isfied with their existing treatments.
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TA B L E  8  Multivariate- adjusted regression analysis with TSQM- 9 as the objective variable in chronic spontaneous urticaria (n = 64)

TSQM−9
Effectiveness domain
(Partial regression coefficient, (95% 
confidence interval))
Adjusted R2 = 0.183
F statistic = 3.018 (p = 0.009)

TSQM−9
Convenience domain
(Partial regression coefficient, (95% 
confidence interval))
Adjusted R2 = −0.034
F statistic = 0.707 (p = 0.666)

TSQM−9
Global Satisfaction domain
(Partial regression coefficient, (95% 
confidence interval))
Adjusted R2 = 0.011
F statistic = 2.923 (p = 0.011)

Drugs (for oral antihistamine)

Omalizumab 5.333 (−5.434, 16.100) −10.617 (−23.339, 2.106) 2.184 (−8.353, 12.721)

Age −0.051 (−0.318, 0.215) −0.041 (−0.356, 0.274) −0.114 (−0.375, 0.147)

Male −5.144 (−14.062, 3.774) 2.124 (−8.413, 12.662) 1.370 (−7.358, 10.097)

Current smoker −5.963 (−17.921, 5.995) 0.689 (−13.441, 14.820) −0.590 (−12.294, 11.113)

Disease duration −0.084 (−0.471, 0.304) −0.053 (−0.510, 0.405) −0.018 (−0.397, 0.361)

IGA (3 or 4 point) −0.396 (−10.432, 9.640) 2.017 (−9.841, 13.876) −0.806 (−10.628, 9.016)

DLQI −2.662 (−3.957, −1.367)* −1.050 (−2.580, 0.480) −2.751 (−4.018, −1.483)*

Abbreviations: TSQM- 9: Abbreviated Treatment Satisfaction Questionnaire for Medication; IGA: Investigator Global Assessment; DLQI: 
Dermatology Life Quality Index.
*p<0.05
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