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ABSTRACT
This study aims to evaluate clinical characteristics, quality of life and control of treatment and 
therapy satisfaction of patients with asthma in Bulgaria. A pilot study of Bulgarian patients with 
asthma selected by allergologists was performed. The predefined inclusion criteria were asthma 
diagnosis with at least 6 months of living with asthma and use of asthma medication. Patient 
characteristics, treatment, quality-of-life, control of asthma and therapy satisfaction were 
systematically assessed. A retrospective observational study was conducted among asthma 
patients in Sofia in 2019. A strict definition of asthma-based solely on physicians’ diagnosis was 
used. Allergologists from two national reference hospitals for asthma therapy selected asthma 
patients. Every third patient with asthma that visited the office within 5 months period, and that 
agreed to participate was selected for the study. Quality-of-life of patients was measured using 
the EQ5D Assessment Test, control of asthma was assessed using ATCQ and ATC tests. A total 
of 71 asthma patients were enrolled. Approximately 43.6% were male, 16.9% were smokers, 
occupational risk factors were low (4.22%), 25% had moderate and 38% had severe asthma. The 
mean scores of asthma control treatment were 16.92 ± 5.68. The group has relatively high 
percentages of severe asthma patients. The asthma was not well controlled. National asthma 
strategies should focus on prevention and early detection of the disease.

Introduction

With the worldwide progression of the severity and 
prevalence of asthma, there is increasing need for 
assessment of patients’ quality of life and satisfaction 
of treatment. According to the published results, 
asthma is a common chronic disease that affects 
around 300 million people worldwide, and the patients 
suffering from allergic rhinitis are about 400 million [1].

Estimates of the global prevalence of diagnosed 
asthma in adults suggest 4.3% (95% CI: 4.2; 4.4) 
according to the results from 70 participating countries 
from all over the world. The questions related to 
asthma diagnosis and respiratory symptoms received 
a total of 178,215 responses from adults and the 
results ranged from 0.2% in China to 21.0% in Australia 
[2]. The mean prevalence of doctor diagnosed asthma 
for Europe is 5.1%, the prevalence of clinical asthma 

(doctor diagnosed asthma and/or a treatment for 
asthma) 5.28% and wheezing symptoms, 10.71% [2].

The prevalence of asthma in Europe in young adults 
(18–45 years) also showed substantial geographical 
variation in the 1990s, from the European Community 
Respiratory Health Survey (ECRHS). The prevalence of 
asthma varied between 5.2% in Katowice, Poland to 
16.8% in Coimbra, Portugal with the median preva-
lence of asthma in the 19 centers − 8.6% [3].

The available information for Eastern Europe shows 
the prevalence of asthma in the range of 1.3–2.77%, 
mean value 2.5 [2]. According to the same study, the 
prevalence rate of asthma in our neighboring countries 
was 6.6% for Greece, 2.06% for Turkey and 5.4% for 
North Macedonia [2,4].

There is no register for asthma patients in Bulgaria 
but according to expert’s opinion from Bulgarian Society 
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of Lung Diseases, these patients are about 400,000 with 
only 50% of them being diagnosed [5]. The only nation-
ally representative investigation was published in 2000 
with a sample size of 10,000 patients. The results 
showed that the prevalence of asthma was 4.7% for 
20- to 44-year-old patients and 9.1% for patients under 
18 years. The prevalence of allergic rhinitis was 15.8% [6].

A prospective pre-/post-intervention study of a sin-
gle cohort of 77 adult out-patients visiting specialist 
asthma clinics in Ghana was conducted in 2016 [7]. 
The aim of the study was assessment of HRQoL and 
peak expiratory flow rates (PEFR) one month after 
pharmaceutical care intervention. The results showed 
that delivery of a structured pharmaceutical care led 
to a significant improvement in asthma specific quality 
of life and PEFR. The mean paired difference of the 
HRQoL for a cohort of patients with asthma 
post-pharmaceutical care intervention was 0.697(95% 
CI: 0.490–0.900) at t = 6.85 (p < .05). The mean paired 
difference for PEFR post intervention was 17.533 (95% 
CI: 2.876–32.190) at t = 2.384 (p = .02) [7].

Another study conducted among 196 patients 
(mean age − 48 years) in Germany investigate factors 
associated with generic HRQoL in asthma patients [8]. 
HRQoL was assessed by the Short Form 12 Health 
Survey Questionnaire (SF-12), which comprises a phys-
ical (PCS-12) and a mental component (MCS-12). In 
multivariable analysis, PCS-12 was negatively associ-
ated with older age, being female, insufficient disease 
control, higher number of medications in tablet form 
and reporting symptoms of depression. MCS-12 was 
negatively associated with being female, living alone, 
insufficient disease control and reporting symptoms 
of anxiety or depression. The authors suggest that 
focusing on disease control and screening for depres-
sion and anxiety may be promising approaches to 
improve HRQoL in adult asthma patients [8].

A study reported implementation of an educational 
program for patients with asthma in Bulgaria [9]. 
Patient’s health-related QoL and satisfaction with phar-
macy services were assessed in the beginning and at 
the end of the survey. It was proved that the educa-
tional approach has a potential to decrease asthma 
disease complications [9].

A recent survey in Spain among 600 asthma patients 
(200 with severe asthma and 400 with non-severe 
asthma) shows that despite the effective therapies 
currently available, a significant emotional burden and 
QoL impairment in patients with severe asthma are 
observed. Although both groups had a positive atti-
tude to and extensive knowledge of asthma, signifi-
cantly more patients with severe asthma were 
concerned about their disease and recognized that 

asthma has a detrimental effect on their daily life, 
social integration and overall QoL. Severe asthma 
patients have received complaints from employers due 
to workdays lost attributable to asthma, which sug-
gests that a great effort is still needed to improve the 
levels of social awareness about chronic respiratory 
conditions such as asthma [10].

Clark et al. [11] performed a cross-sectional survey 
among patients with severe asthma in Australia. The 
survey had two components – the first one assessed 
the ‘outcome of importance’ using 17 statements related 
to outcomes that people with severe asthma would like 
treated as part of their severe asthma management. 
The second component was based on ‘treatment aspect 
preferences’, which included the presentation of hypo-
thetical scenarios in which the participant was asked 
to consider multiple attributes within the scenario, and 
decide which medication best met their needs. The 
results show that the highest ranked treatment priorities 
were improvement in quality-of-life, reducing the num-
ber and severity of asthma attacks, increasing physically 
activity, oCS reduction and being less breathless. 
Quality-of-life was considered the most important out-
come that people wanted to improve [11].

Those studies show that asthma is a serious health 
problem which influenced both the patients and the 
community. This fact predisposed our interest toward 
evaluation of clinical characteristics and satisfaction of 
patients with asthma in Bulgaria because such studies 
are not available at a national level.

The study’s main goal was to analyze the impact 
of asthma treatment on the QoL and therapy satisfac-
tion of patients with asthma in Bulgaria

Subjects and methods

Ethics statement

Every patient was acquainted with the study design, 
its purposes and their informed consent was obtained. 
Approval was obtained from Ethical Committee of the 
Medical university of Sofia.

Study design and patient recruitment

A retrospective observational study was conducted among 
asthma patients in Sofia in 2019. A strict definition of 
asthma-based solely on physicians’ diagnosis was used.

Asthma patients in Bulgaria are registered by aller-
gologists and are followed-up at least twice per year, 
in case of emergencies the patients visit the physician’s 
office more frequently. only allergologists are licensed 
to perform spirometry and change therapy. The 
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patients’ general practitioners (GPs) follow allergolo-
gists treatment instructions without changing the ther-
apy. We asked allergologists from two national 
reference hospitals for asthma therapy to select asthma 
patients. Every third patient with asthma that visited 
the office within 5 months period, and that agreed to 
participate was selected for the study. A sample size 
of 71 patients was chosen for this study.

Inclusion and exclusion criteria

Eligibility criteria were age over 18 years, a physician 
and spirometry-confirmed diagnosis according to FEV1, 
FVC and Tiffeneau–Pinelli index (FEV1/FVC ratio) dated 
six months ago and asthma pharmacotherapy prescrip-
tions in the last six months. The main exclusion criteria 
were presence of other respiratory diseases, such as 
lung carcinoma, sarcoidosis, bronchiectasis, pulmonary 
fibrosis, pulmonary tuberculosis or chronic obstructive 
pulmonary disease.

Characteristics, risk factors and clinical outcomes

Collected data included demographic characteristics 
(age, gender); smoking status (non, former or current 
smoker); occupational status; clinical data (duration, 
spirometry (FEV1, FVC and Tiffeneau–Pinelli index)) 
asthma status based on airflow limitation and a retro-
spective assessment of the level of treatment required 
to control symptoms and exacerbations (moderate, 
severe, very severe asthma); pharmacotherapy (for 2018 
and 2019); comorbidity and co-medication; healthcare 
resource utilization (GP visits, specialists’ visits, hospital-
izations); disability; days off work due to asthma).

Quality-of-life of patients was measured using the 
EQ5D Assessment Test where a best health state is 
described whit score 1 in EQ5D test. The patients were 
asked to answer to the questions of Asthma treatment 
quality control (ATCQ test) and asthma control test 
(ACT test). Both value sets produced indices ranging 
from 0 to 4 for ATCQ results and up to 25 points for 
ACT results. If the obtained ATCQ results are under 1 
this means well controlled asthma; between 2 and 3, 
not well controlled asthma and results over 3 are 
related to very poorly controlled asthma. ACT results 
between 5 and 19 indicate not well controlled asthma, 
while 20-25 points showed well controlled asthma. 
When asthma is well-controlled, patients have no night 
and day symptoms, lead active life, have little or no 
need for reliever medication, have normal or 
near-normal lung function, and no exacerbations [12, 
13]. To evaluate the level of uncontrolled asthma, the 
following complex criteria were applied as 

recommended by ERS/ATS2014: ACT score less than 
20, ACQ greater than 1.5 and FEV1 < 80% [13].

Clinical data were provided by the allergologists. 
The patient data were collected through an interview 
performed by the physician.

In this work, we present the results for the quality 
of life, control of asthma and satisfaction with asthma 
therapy and their probable relations.

Statistics

Descriptive statistics, t-test and parametric analyses 
ANoVA (analysis of variance) were applied to assess 
correlations among data of interest. MedCalc ver.20.009 
Software was used.

Results

Demographics

In total, 71 asthma patients were enrolled. The majority 
were 31–50 years (32.4%) and 61–80 years (26.8%), over 
half were male, 11.3% reported allergic rhinitis. About 
65% of the patients worked and only a small part 
(4.22%) reported occupational risk factors; and 82% 
were non-smokers (Table 1).

Clinical characteristics

About 29% were diagnosed less than 5 years ago and 
67% between 6 and 40 years ago. The mean durability 
of asthma for the cohort was 14.95 ± 10.69 years. The 
result for FEV1 for 63.37% was under 80%. The clinical 
data about duration of asthma, FEV1, FVC, Tiffeneau–
Pinelli index and reported patients’ outcomes are pre-
sented in Table 1.

Patient reported outcomes

Asthma is a long-term inflammatory disease which 
influences the quality of patients’ life. Mean EQ5D 
scores for patients were 0.814 ± 0.22, while 39% (28 
patients) declared perfect health. The quality of life 
according to severity of illness is presented in Figure 1. 
Mean EQ5D score for males (n = 31) was 0.903 ± 0.15 
(58% declared status 1) and for females (n = 34) 
0.728 ± 0. 26 (24% declared perfect health status).

Asthma control is considered to reflect disease activ-
ity - fluctuations in symptoms, limitation of everyday 
activities or use of a rescue inhaler [14]. Asthma control 
was measured by using ATCQ and ACT test – self 
reported measure of asthma control. Тhe results showed 
that 27 patients had well controlled asthma because 
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their ACTQ scores were less than 1 (38%) at the time 
of the study visit and 28 patients (39%) had not well 
controlled asthma. There was very poorly controlled 
asthma in 21% of the group. We obtained that, for the 
whole group, asthma is not well controlled: the mean 
ACTQ score is 1.29 ± 1.21. Figure 2 presents the rela-
tionships between ACTQ scores and severity of asthma. 
Moderate and severe asthma are not well treated, while 
mild asthma and allergic rhinitis are well treated.

Gender connected treatment results were con-
firmed. ACTQ score for females was about two times 
higher than those for men. The mean ACTQ score for 
males was 0.81 ± 1.11, indicating that asthma was well 
controlled; and for females the ACTQ score was 
1.73 ± 1.16 indicating not well controlled asthma. 
There was very poorly controlled asthma in 4 men 
(13%) and 9 women (26%).

The results from the asthma control test showed that 
the asthma of the group was not well controlled (mean 
value of ACT score was 16. 92 ± 5.68) but over 41% of 
the patients had controlled asthma with an ACT scores 
greater than 20. only 5.6% of the patients had well 
controlled asthma (score = 25). From the results of the 
interview, we obtained that 32% of the males and 76% 
of women had not well controlled asthma with ACT 
scores under 20 points (mean value 19.83 ± 4.81for men 
and 14.08 ± 5.29 for women), with the t-test indicating 
statistically significant differences (p < .0001). Figure 3 
presents that moderate asthma is well controlled in 
contrast with severe and very severe asthma.

Co-morbidity and severity of asthma

The majority of patients had concomitant diseases − 
80.29%. The percent of patients without concomitant 

Table 1. Demographics and clinical characteristics of patients.
category Subgroup number (%)

Age under 30 years 3(4.21%)
31–50 years 23(32.39%)
51–60 years 12(16.91%)
61–80 years 24(33.76%)

Gender male 31(43.66%)
Female 34(47.88%)

Working status Working 46(65%)
Retired 21(29.58%)

no data 4(5.63%)
Smoking status no smokers 58(81.69%)

ex-smokers 1(1.41%)
Smokers 12(16.9%)

Occupational risk factor yes 3(4.22%)
no 68(95.78%)

Category Subgroup Number (%)
Clinical data
Duration of asthma <1 year 3(4.22%)

1–5 years 18(25.35%)
>5yearrs 48(67.71%)

Mean durability 14.95 ± 10.69 
years

FEV1 a <60% 27(38.02%)
60–80% 18(25.35%)

>80% 22(30.98%)
Mean FEV1 71.95 ± 22.15%
FVC b

<60% 11(15.49%)
60–80% 24(33.8%)

>80% 30(42.25%)
Mean value 80.54 ± 20.72%
Tiffeneau–Pinelli index FEV1/FVC (%)

>75% 40(56.34%)
<75% 25(35.21%)

Mean value 79.69 ± 17.37%
Patient reported outcomes
EQ5D 1 28(39%)
Mean value 0.814 ± 0.22
ACTQ <1 27(38%)

1–2 28(39%)
> =3 15(21%)

Mean value 1.29 ± 1.21
ACT <20 p. 42(59%)

>20 p. 29(41%)
Mean value 16.92 ± 5.68
aFeV1: forced expiratory volume.
bFVc: forced vital capacity.

Figure 1. the values of eq5D results.

Figure 2. mean score of actq results according to severity 
of asthma.
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diseases was 19.7%; 26% of them had at least one 
concomitant disease and 54% had two or more comor-
bidities (Table 2). The severity of the illness was 
assessed − 11.2% had mild asthma, 28% moderate 
and 38% a severe form of asthma (Table 2). Based on 
the combined assessment, over 80% of patients with 
severe and very severe asthma had concomitant dis-
eases and 55% of them suffered from more than two 
diseases (Table 2). The percent of patients without 
concomitant diseases was between 15% in the case 
of severe asthma and 33% in case of rhinitis.

Within the asthma patients most common disease 
were cardiovascular problems (39.44%), followed by 
respiratory (33.81%) and musculoskeletal diseases 
(19.72%). The percent of allergenic rhinitis is 24%.

Satisfaction of treatment

The satisfaction of treatment was investigated and the 
results of the interview showed that 63% of the 
patients were satisfied with the treatment, 23% par-
tially satisfied, 4% partially unsatisfied and 10% unsat-
isfied. The results in 2019 are better than those from 
the previous year (Figure 4). Men were more satisfied 
than women (84% vs. 41%).

The satisfaction of treatment and QoL of patients 
were investigated according to co-morbidity and sever-
ity of asthma. QoL and satisfaction of treatment of the 
patients with moderate and severe asthma who have 
two or more concomitant diseases (N = 25) were com-
pared with QoL and the satisfaction of treatment of 
the patients from the same severity of asthma with 
up to one concomitant disease (N = 19). The obtained 
results for QoL showed that it decreases with the 
increase of concomitant disease (0.71 ± 0.26 vs. 
0.86 ± 0.16). The difference is statistically significant 
(p = .03). The satisfaction of treatment of the patients 
is higher in the subgroup with less co-morbidities 
(2.47 ± 0.96 vs. 2.33 ± 0.81) but the difference is not 
statistically significant (p = .17).

Figure 3. mean score of act results according to burden of 
asthma.

Table 2. concomitant diseases in patients with asthma (no data for seven patients).

concomitant diseases total (%)
mild asthma 
N = 8(11.2%)

moderate asthma 
N = 20(28%)

Severe asthma 
N = 27(38%)

allergic rhinitis 
N = 9

yes 57(80.29%) 6(75%) of 8 17(85%) of 20 22(81%) of 27 6(67%) of 9
no 14(19.71%) 2(25%) 3(15%) 5(19%) 3(33%)
> =2 diseases 31(54%) 0 11(55%) 15(55%) 4(67%)
1 diseases 17(26%) 6(75%) 6(30%) 7(26%) 2(33%)

Figure 4. Satisfaction of the patients from treatment.
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We also compared the subgroup of patients with 
mild asthma and allergic rhinitis who reported no 
more than one concomitant diseases (N = 12) with sub-
group of patients with moderate and severe asthma 
who have no more than one concomitant diseases 
(N = 19). In this case, the values of QoL indexes and 
satisfaction of treatment scores are higher in the group 
with mild asthma (0.97 ± 0.07 vs. 0.86 ± 0.16 for QoL 
and 2.75 ± 0.97 vs. 2.47 ± 0.96 for satisfaction scores). 
(The results for QoL are statistically significant (p = 0.03) 
while the difference in satisfaction scores is not sta-
tistically significant.). Thus, the results highlights that 
the increase of the number of concomitant diseases 
and severity of asthma decreased the QoL of patients 
and their satisfaction of treatment.

Discussion

Asthma has significant impact on lost productivity and 
reduced ability to work because of its long-lasting 
durability. We obtained that asthma is a lifelong con-
dition for 67.71% of patients (the durability 6–40 year, 
the mean durability for this subgroup is 19.44 ± 8.71 
years.). Asthma progressed with time as its mean dura-
bility for the cohort was 14.95 ± 10.69 years and the 
patients could learn to manage the illness. In case of 
such long durability the question for the effectiveness 
of treatment and the control of asthma is important, 
which explain the focus of our study.

one of the main factors which is known to influence 
the QoL of asthma patients is asthma control. According 
to Global Initiative for Asthma (GINA), 45.1% of patients 
have uncontrolled asthma while the results of ACTQ 
showed 21% of patients who have uncontrolled 
asthma. our results of ACT score showed that 59% of 
the patients have less than 20 points which indicates 
that the most of the patients are with uncontrolled 
asthma [14]. Mean scores of asthma control treatment 
were 16.92 ± 5.68. According to Ilmarinen et al. [13], 
the mean score of uncontrolled asthma is 18 [13–20], 
while we obtained a score of 15.5. The ACT and ACTQ 
scores present that mild asthma is well controlled in 
contrast with moderate and severe asthma. The ATCQ 
has been demonstrated to correlate with QoL [21]. 
When assessing the effect of asthma control on the 
QoL of our patients, we observed for not very well 
controlled moderate and severe asthma: the scores 
are associated with lower indexes for QoL − 0.78 and 
0.77, respectively.

The report of Jarvis et al. [3] showed that asthma 
was associated with allergic rhinitis. A study on the 
incidence of asthma and rhinitis in North Macedonia 

done by the Institute of occupational Medicine in 
Skopje reported that the prevalence of chronic rhinitis 
(the origin is not defined) is 30.2% [4]. In our study, 
eight patients were included with diagnosis of allergic 
rhinitis and another nine patients had rhinitis as a 
concomitant disease; in total, 24% of asthma patients 
had rhinitis. The results are 8.2% higher than those 
published 30 years ago [6]. This fact is probably related 
with increase of air pollution. In the Eu, the prevalence 
of allergic rhinitis is on average 23% (between 17% in 
Italy and 29% in Belgium) according to [16].

According to the literature, the prevalence of asthma 
is consistently higher in females than males [3]. Vianello 
et al. [17] also reported that females were predominant 
(59%) among asthma patients in the Italian population. 
our study confirmed such gender differences. These 
differences are not possible to be explained with smok-
ing or occupational risk factors because it is known 
that there is significantly higher smoking prevalence 
and occupational risk factors in Bulgarian men. In our 
cohort also the percentage of never-smoker men (74%) 
is higher than the percentages of never-smoker women 
(68%). The results are possibly related to risk factors 
other than cigarette smoking and occupational risk 
factors like air pollution which is too high. It is known 
that Bulgaria has the highest mortality in Europe 
because of air pollution [18].

The main clinical characteristic of asthma patients 
is the severity of the illness. It was found that 38% of 
patients with asthma from the cohort had severe 
asthma. our findings about the severity of asthma are 
different from the results reported for Western Europe 
and the Eu. The reports about the severity of asthma 
are contradictory. Patients with severe asthma are esti-
mated to comprise 5–10% in Western Europe [13]. In 
Italy, according to data based on prescribed and dis-
pensed asthma medications, the prevalence of severe 
asthma is 0.07% in the general population and 3.2% 
among asthmatic patients when only adherent patients 
were considered. Patients with uncontrolled asthma 
despite a treatment were 1.2% of asthmatics [17]. The 
asthma prevalence in Germany is 7.3%, of which 8.7% 
(0.6% absolute) were treated with corticosteriods [20].

We supposed that the situation in our neighbor 
countries like Serbia would more closely resemble 
Bulgaria, with a high level of severe asthma, but the 
prevalence of asthma in Belgrade, Serbia is 6.8% in 
adults and only (3.2%) have severe persistent 
asthma [21].

The situation in our country is unknown, so a larger 
cohort of patients is needed to obtain a more accurate 
estimate. The other possible explanation is the fact 
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that the patients who visit the leading clinical asthma 
center in the country usually are those who have seri-
ous problems.

Bulgarian patients’ satisfaction with prescribed therapy 
is high, as more than 60% were satisfied (Figure 4). The 
study was not focused on finding correlation between 
the type of therapy or inhaler devices, adherence, asthma 
control, quality of life and satisfaction, which will be 
subject to further representative studies in the Bulgarian 
asthma population. We expect, as it has been demon-
strated in other systematic reviews, that Bulgarian 
patients’ satisfaction is likely to be associated with higher 
adherence and asthma control [20]. A Spanish 
cross-sectional, observational Asthma Satisfaction, Control 
and Adherence (ASCoNA) study among 778 patients 
with moderate or severe asthma revealed that high 
patient satisfaction with an inhaler is related to high 
adherence, asthma control, non-severe asthma and no 
trouble with an inhaler, male gender and younger age. 
Moreover, those who have been diagnosed earlier expe-
rienced higher therapy satisfaction [20].

our study has several limitations. The collection of 
data was standardized, based on physician diagnosis 
and registers but some data like number of visits of 
GP, specialist, days in hospital) was based on 
self-reporting, which are the potential source of bias. 
Long-term analysis of data is needed to predict how 
control of asthma can be linked to patients’ quality of 
life. This was a single center experience, and the sam-
ple size is not representative, so the results cannot be 
generalized to the whole population.

Conclusions

To our knowledge, this is the first study conducted in 
Bulgaria focusing on the impact of asthma treatment 
on patients’ QoL and satisfaction with therapy. Evaluation 
of asthma control as a predictor of QoL could help to 
better understand the real effect on patients’ lives. It 
will serve as a basis for further studies on the preva-
lence and asthma control in the general population.

The results present high percentages of severe 
asthma patients. Air pollution and/or the chosen clin-
ical center might be related to this finding. National 
asthma strategies should focus on prevention and early 
detection of the disease. Regarding clinical practice, 
the results of this study highlight the importance of 
improvement in diagnostic methods.
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