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ABSTRACT

Background: Asthma severity can be estimated as the level of medication needed to
achieve asthma control or by the patient’s subjective assessment. Factors associated with
self-assessed asthma severity are still incompletely explored.

Aim: The aim was to study factors associated with self-assessed moderate or severe asthma.
Method: In total, 1828 randomly selected asthma patients from primary (69%) and secondary
(31%) care, completed a questionnaire including items about patient characteristics, comorbid-
ity, the Asthma Control Test (ACT), emergency care visits and a scale for self-assessed asthma
severity. Logistic regression was used to analyze associations with the dependent variable,
self-assessed moderate or severe asthma in the entire study population and stratified by sex.
Results: Of the patients, 883 (45%) reported having moderate or severe asthma. Factors
independently associated with self-assessed moderate or severe asthma were age >60years
(OR [95% CI] 1.98 [1.37-2.85]), allergic rhino-conjunctivitis (1.43 [1.05-1.95]), sinusitis (1.45
[1.09-1.93]), poor asthma control as measured by ACT <20 (5.64 [4.45-7.16]) and emergency
care visits the previous year (2.52 [1.90-3.34]). Lower level of education was associated with
self-assessed moderate/severe asthma in women (1.16 [1.05-2.43]) but not in men (0.90
[0.65-1.25]), p for interaction =.012.

Conclusion: Poor asthma control, allergic rhino-conjunctivitis, recent sinusitis and older age
were independently associated with self-assessed moderate or severe asthma. Important
implications are that comorbid conditions of the upper airways should always be considered
as part of asthma management, and that elderly patients may need extra attention.
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Introduction treatment needed to achieve good asthma control (5).

. . Medical professionals can hma control usin
Asthma is a heterogeneous and complex disease edical professionals can assess asthma control using

associated with chronic inflammation and hyper-
responsiveness of the lower airways, currently estimated
to affect more than 300 million people worldwide (1,2).
The prevalence in Swedish adults is estimated to be
11% (3). The etiology, clinical presentation and severity

patient-reported information from instruments such
as validated questionnaires, including the Asthma
Control Test (ACT) (6), and the history and fre-
quency of asthma exacerbations (5).

Our previous research has shown that the patient’s

of asthma can differ greatly between individuals (2,4).
The global initiative for asthma (GINA) guidelines

define poor asthma control as observable manifesta-

tions of asthma and asthma severity as the level of

subjective self-perception of severity, using a simple
item “How would you describe the severity grade of
your asthma?”, is not always consistent with the
physician’s assessment using standardized measures
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Figure 1. Flow chart. Flow chart of the study population and data collection.

(7). However, the patient’s perspective is important, as
we also reported that self-assessed moderate or severe
asthma is more notably associated with lower self-
management skills than poor asthma control, as meas-
ured by standardized questionnaires and history of
exacerbations (8).

Several studies have reported that patient-reported
measures such as level of dyspnea, health-related qual-
ity of life and ACT scores are important factors asso-
ciated with patient-assessed high level of asthma
severity (7,9). However, it is still uncertain whether
there are other factors that affect the patient’s own
assessment of asthma severity.

The aim of this study is therefore to identify factors
associated with patients’ subjective assessment of hav-
ing moderate or severe asthma, in Swedish primary
and secondary care patients.

Material and methods
Data collection

Data were collected from patients in secondary and pri-
mary care centers in central Sweden. The study popula-
tion consisted of two cohorts from the PRAXIS study;
1B and 2A. In 2005, a questionnaire was sent to 1675
randomly selected adult patients with a doctor’s diag-
nosis of asthma, of whom 1195 completed the ques-
tionnaire (PRAXIS 1A). In 2012, 755 of these patients
completed an extended follow-up questionnaire
(PRAXIS 1B). In 2015, the same extended question-
naire was sent to 2804 new randomly selected patients
with asthma, of whom 1302 returned the questionnaire
(PRAXIS 2A). Thus, a total of 2057 patients with a
doctor’s diagnosis of asthma agreed to participate in
the study, and complete data for the dependent variable
asthma severity were obtained from 1828 patients. The
data collection procedure is summarized in Figure 1.

Variables

The questionnaires included items about self-assessed
asthma severity, patient characteristics, comorbidity and
asthma control. Self-assessed severity of disease was

graded as very mild, mild, moderate, severe and very
severe asthma. The answers were dichotomized to form
the groups “mild” (very mild and mild) and “moderate/
severe” (moderate, severe and very severe) asthma.
Patient characteristics included sex, age, body mass index
(BMI), level of education and smoking status (never, ex,
occasional or current daily smoking). Smoking was mod-
eled as current daily smoking or not. BMI (kg/m?) was
divided into four groups; underweight (<20), normal
weight (20-24.9), overweight (25-29.9) and obese (>30).
The dichotomous education variable identified the most
educated group as those who had continued in full-time
education for at least 2 years beyond the Swedish com-
pulsory school period of nine years. Age was categorized
into three groups, <40years, 40-59 and >60 years.
Comorbid diseases included a diagnosis or symptoms
present in the previous 12 months of gastroesophageal
reflux disorder (GERD), allergic rhino-conjunctivitis,
rhinitis of any kind, obstructive sleep apnea (OSAS), anx-
iety/depression, heart disease (ischemic heart disease or
heart failure) or diabetes. In addition, symptoms of sinus-
itis during the previous six months or symptoms of aller-
gic rhino-conjunctivitis or asthma when exposed to
pollen or fur were also regarded as comorbid diagnoses.
Asthma control data included ACT scores and asthma-
related emergency care visits. The ACT is a validated
instrument with five items scoring from 1 to 5, resulting
in a total score from 5 to 25. The items in the ACT assess
asthma control during the previous four weeks, including
restrictions in daily living, shortness of breath, nocturnal
awakening, extra rescue inhalations as well as an overall
subjective assessment of asthma control. An ACT score
>20 indicates well-controlled asthma (5).

Statistics

Patient characteristics were cross-tabulated by the pri-
mary outcome measure, self-assessed asthma severity. In
addition, an attrition analysis comparing the final study
population with patients excluded due to incomplete data
was performed, using cross-tabulations for sex, age, smok-
ing habits, BMI and level of education. Logistic regression
analysis used self-assessed disease severity as the
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Table 1. Patient characteristics distributed by self-assessed severity of asthma.

Total Mild asthma Moderate or severe asthma

Variables N (%) N (%) N (%) p Value
Sex

Female 1110 (61) 580 (61) 530 (60) 554

Male 718 (39) 365 (39) 353 (40)
Age groups

<40 324 (18) 206 (22) 118 (13) <.0001

40-59 634 (35) 332 (35) 302 (34)

>60 870 (48) 407 (43) 463 (52)
Educational level

Low 921 (51) 447 (48) 474 (55) .003

High 883 (49) 490 (52) 393 (45)
Smoking status

Never 1016 (56) 553 (59) 463 (53) .006

Ex 607 (34) 300 (32) 307 (35)

Occasional 79 (4) 41 (4) 38 (4)

Current daily smoker 110 (6) 43 (5) 67 (8)
BMI

<20 59 (3) 32 (4) 27 (3) .0mn

20-24.9 569 (33) 324 (36) 245 (29)

25-29.9 664 (38) 327 (36) 337 (39)

>30 458 (26) 218 (24) 240 (28)
Asthma/Allergic symptoms by pollen or fur 1381 (76) 684 (72) 697 (79) .001
Rhinitis 1294 (71) 621 (66) 673 (76) <.0001
Allergic rhino-conjunctivitis 1073 (59) 499 (53) 574 (65) <.0001
Cardiac disease 147 (8) 62 (7) 85 (10) 016
Anxiety/depression 266 (15) 108 (11) 158 (18) <.0001
Diabetes 160 (9) 71 (8) 89 (10) .052
0SAS 151 (8) 62 (6) 89 (10) .006
GERD 336 (18) 128 (14) 208 (24) <.0001
Sinusitis 371 (20) 157 (17) 214 (24) <.0001
Emergency asthma visits 435 (24) 116 (12) 319 (36) <.0001
ACT <20 992 (57) 278 (34) 714 (79) <.0001

Note. Sinusitis denotes having the condition during the previous six months, and rhinitis, allergic rhino-conjunctivitis and emergency visits refers to the

previous 12 months.

Abbreviations: BMI, body mass index; OSAS, obstructive sleep apnea syndrome; GERD, gastroesophageal reflux disease; ACT, asthma control test.

dependent variable. Patient characteristics, comorbidity
and asthma control factors were used as independent var-
iables. In the adjusted analysis, the variables with a statis-
tically significant association in the unadjusted analysis
were included. Stratification and multiplicative interac-
tions were used to investigate potential effect modification
by sex. A p value of <.05 was considered significant.
SPSS version 25 was used.

Ethics

The study was approved by the regional board of ethics
in Uppsala (DNrs 2010/090 and 2011/318). Written
informed consent was obtained from all participants.

Results

In total, 883 (45%) of the patients assessed their
asthma as moderate or severe asthma. The study
population included 70% primary care patients and
30% secondary care patients, and the proportion of
moderate/severe asthma was 44% in primary care and
59% in secondary care. Comorbid heart disease, emer-
gency visits and poor asthma control were signifi-
cantly more common in secondary care patients, but

other patients characteristics did not differ between
primary and secondary care (data not shown).

Patient characteristics distributed over severity of
asthma are shown in Table 1. Patients with self-assessed
moderate/severe asthma were more often treated in sec-
ondary care, were of older age, had a lower level of educa-
tion, were less often never-smokers, had higher BMI, and
more often had allergic rhino-conjunctivitis, heart dis-
ease, anxiety/depression, OSAS, GERD, sinusitis and
poor asthma control (Table 1, Figure 2).

In univariate analyses, age 40-59years, age
>60years, a lower level of education, current daily
smoking, overweight, obesity, rhinitis, allergic rhino-
conjunctivitis, cardiac disease, anxiety/depression,
GERD, sinusitis, emergency asthma visits and ACT
<20 were all associated with self-assessed moderate or
severe asthma. In multivariate logistic regression, age
>60years, allergic rhino-conjunctivitis, sinusitis, ACT
scores below 20 and emergency asthma visits
remained associated with a raised risk of self-assessed
moderate or severe asthma (Table 2, Figure 2).

The adjusted model stratified by sex showed that a
low level of education was associated with self-assessed
moderate/severe asthma in women (OR [95% CI] 1.16
[1.05-2.43], p=.027), but not in men (0.90 [0.65-1.25],
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Figure 2. Factors associated with self-assessed moderate or severe asthma. Proportions of explanation factors in mild vs. moder-

ate/severe asthma. p Values are from the multivariate logistic regression analyses. Abbreviations: ACT, Asthma control test.

Table 2. Associations with self-assessed severity of asthma.

Unadjusted logistic regression
Self-assessed moderate/severe asthma

Adjusted logistic regression
Self-assessed moderate/severe asthma

Variables OR (95% Cl) p Value OR (95% Cl) p Value
Male sex 1.06 (0.88-1.28) 554 1.32 (1.04-1.67) .021
Age groups

<40 Ref Ref

40-59 1.59 (1.21-2.09) .001 1.51 (1.06-2.14) .021

>60 1.99 (1.53-2.58) <.0001 1.98 (1.37-2.85) <.0001
Low level of education 0.76 (0.63-0.91) .003 1.12 (0.87-1.44) .39
Current daily smoker 1.72 (1.16-2.56) .007 1.37 (0.85-2.21) .20
BMI

<20 1.12 (0.61-1.91) .69 0.94 (0.50-1.79) .86

20-24.9 Ref Ref

25-29.9 1.36 (1.09-1.71) .007 1.11 (0.84-1.45) 47

>30 1.46 (1.14-1.86) .003 0.98 (0.73-1.33) 92
Rhinitis 1.67 (1.36-2.05) <.0001 1.16 (0.86-1.55) 34
Allergic rhino-conjunctivitis 1.66 (1.38-2.00) <.0001 1.43 (1.05-1.95) .022
Cardiac disease 1.52 (1.08-2.13) .017 1.06 (0.69-1.64) .78
Anxiety/depression 1.69 (1.23-2.20) <.0001 1.21 (0.87-1.69) 25
OSAS 1.60 (1.14-2.24) .007 0.97 (0.63-1.50) .90
GERD 1.97 (1.54-2.51) <.0001 1.31 (0.97-1.78) .076
Sinusitis 1.61 (1.28-2.02) <.0001 1.45 (1.09-1.93) 012
Emergency asthma visit 4,04 (3.19-5.13) <.0001 2.52 (1.90-3.34) <.0001
ACT <20 7.23 (5.84-8.96) <.0001 5.62 (4.45-7.16) <.0001

Note. Logistic regression in unadjusted and adjusted analyses. The adjusted analysis included all reported factors above. Sinusitis denotes having the con-
dition during the previous six months, and rhinitis, allergic rhino-conjunctivitis and emergency visits refers to the previous 12 months.
Abbreviations: BMI, body mass index; OSAS, obstructive sleep apnea syndrome; GERD, gastroesophageal reflux disease; ACT, asthma control test; Cl, confi-

dence interval; OR, odds ratio.

p=.518), p for interaction =.012. No other effect modi-
fications by sex were found (data not shown).

No statistically significant differences were found
between included and excluded patients for sex, age,
smoking habits, BMI or level of education (data
not shown).

Discussion

The primary findings of this study are that poor
asthma control, allergic rhino-conjunctivitis, sinusitis

and older age are independently positively associated
with patients’ subjective assessment of having moder-
ate or severe asthma.

In the present study, self-assessed severity was asso-
ciated with both asthma symptom control and exacer-
bations. In a 2007 study, Lurie et al. found that
standardized measures like dyspnea (measured by an
analog scale) and health-related quality of life (HRQL)
(measured by the Asthma Quality of Life Questionnaire,
AQLQ) were positively associated with self-assessed
severe asthma (9). An association of the briefer



instrument mini-AQLQ with self-assessed severe asthma
was also shown in a previously published paper from
our PRAXIS study (10). These previous findings are
complementary to the present results that insufficient
asthma control (poor asthma symptom control using
ACT and increased number of emergency visits) was
associated with a higher level of self-assessed severity
(7,11). However, in the present study some patients
with good asthma control still perceived their asthma
as moderate or severe, and the other way around. This
is consistent with the results from a multinational study
investigating relationships between patient-reported
and objectively measured asthma control (12). The
discrepancy between standardized instruments and
subjective disease perception may result in under or
over-treatment, suboptimal asthma control and an
unnecessarily high disease burden. Thus, it may be of
clinical benefit to ask for the patient’s own perception
of disease severity.

In our study, greater self-assessed severity was also
associated with comorbidity in terms of sinusitis and
allergic rhino-conjunctivitis. This is a novel finding as
this association, to our knowledge, has not been
reported before. These conditions of the upper air-
ways are often associated with asthma, and may
aggravate asthma symptoms and worsen asthma con-
trol (13,14). Our findings are consistent with previ-
ously reported associations of allergic rhinitis and
sinusitis with standardized and validated measures of
lower asthma symptom control, more emergency visits
and a lower health-related quality of life (15,16) show-
ing the importance of treating allergic comorbidity
and upper airway infections to reduce the overall toll
of asthmatic disease (10,17).

Finally, we found that older patients had a higher
level of self-assessed asthma severity than younger
patients. Older age has been associated with worse
HRQL and worse asthma control (18,19). Possible
explanations include decline in lung function in eld-
erly people, alone or combined with insufficiently
treated asthma, which may lead to severe and irrevers-
ible lung impairment (20,21). Comorbidity and poly-
pharmacy are more common in elderly people,
possibly contributing to an overall perception of ill-
health. Adherence to asthma treatments is often insuf-
ficient in all ages (22). Possible drug interactions and
altered drug metabolism due to aging can result in a
more difficult treatment process in elderly people
(23). Additionally, less specific symptoms of asthma
in elderly people have been associated with under-
treatment, which may result in fewer prescriptions of
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asthma medication, particularly inhaled anti-inflam-
matory therapy (24).

In our study, no difference in self-assessed asthma
severity was found between men and women.
Previous studies have shown a higher prevalence of
asthma, worse asthma control and a lower quality of
life lower in women than in men. However, these dif-
ferences do not seem to be reflected in self-assessed
severity of the disease (25,26). We found an associ-
ation between low level of education and a raised risk
of self-assessed moderate to severe asthma in women
but not in men, which is consistent with previous
research indicating associations between a higher soci-
oeconomic position and better adherence to treatment
and a greater understanding of self-management (22).

Strengths and limitations

A major strength of this study is that it uses data
from a variety of real-world asthma patient popula-
tions from both urban and rural settings, as well as
primary and secondary care adding to the generaliz-
ability of the results. As data were obtained through
questionnaires and many of the questions were retro-
spective, recall bias could be introduced.

Conclusion

Poor asthma control, sinusitis, allergic rhino-conjunc-
tivitis and older age were associated with self-assessed
moderate or severe asthma. Important implications
are that sinusitis and allergic rhino-conjunctivitis
should be actively identified, diagnosed and treated to
minimize the patients’ disease burden, and that elderly
patients with asthma may need extra attention and
follow-up of symptoms and inhalation technique.
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