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ABSTRACT

Background. During the war in Ukraine, many patients experience an exacerbation of bronchial asthma due to
treatment interruptions and limited access to diagnostic facilities, which necessitates a revision of approaches to
patient care.

Aim. To determine the role of a remote "Asthma School" in the control of bronchial asthma in patients under
martial law.

Materials and Methods. The study included 42 patients with Bronchial Asthma (BA), aged 20 to 60 years, with
a disease duration of 5 to 15 years. There were 28 women (66.7%) and 14 men (33.3%). The patients were divided
into three groups of 14: Group 1 — mild asthma, Group 2 — moderate asthma, and Group 3 — severe asthma. Four
consecutive surveys were conducted using the Asthma Control Test (ACT) before and after the onset of martial law
in 2022, Statistical analysis was performed using Excel 2016 (Microsoft, USA) and Statistica 10.0 (StatSoft, USA).
To evaluate the trends in questionnaire results over time across the three observation groups, a Two-Way Mixed-
Design Analysis of Variance (ANOVA) was conducted. Post-hoc pairwise comparisons were performed using the
Tukey HSD test. Data normality was verified using the Shapiro-Wilk test, and the assumption of sphericity was
assessed via Mauchly’s test. For variables with a normal distribution, the results are presented as Mean + Standard
Deviation (M£SD). The study was conducted as part of the master's thesis "The role of asthma schools in asthma
management in a frontline city" (2024-2026).

Research Ethics. The study was conducted in accordance with the Declaration of Helsinki of the World Medical
Association (1964-2024). Patients provided informed consent.

Results. At the first and second assessments, all groups showed good asthma control with a trend toward slight
improvement. The third assessment (during martial law) revealed a significant decrease in ACT scores in all groups:
Group 1 — to [14.2+1.8], Group 2 — to [16.3+1.4], and Group 3 — to [19.4£1.1] (p<0.05). The fourth assessment
(after implementation of the remote "Asthma School™) showed increases: Group 1 to [17.3+1.5], Group 2 to
[19.2+1.2], and Group 3 to [20.3+1.2]. A trend toward restoration of asthma control was observed in Groups 2 and
3 (p>0.05), while statistically significant residual decompensation persisted in Group 1 (p<0.05).

Conclusions. During martial law, a significant decline in asthma symptom control was observed in all groups.
The greatest decrease was noted in patients with mild asthma, while patients with severe asthma demonstrated the
highest resilience to the negative impact of the war. The introduction of the remote "Asthma School" contributed to
a significant improvement in ACT scores.
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Introduction

Asthma is a heterogeneous disease characteri-
zed by chronic inflammation of the airways.
Among the pathogenetic mechanisms underlying
asthma development, a leading role is played by
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the interaction between cellular elements (eosino-
phils, cytokines, T helper cells) and inflammatory
mediators, which contribute to bronchial hyperre-
sponsiveness [1]. The clinical manifestations of
the disease are accompanied by respiratory symp-
toms such as wheezing, dyspnea (of the expiratory
type), chest tightness, and cough, which vary in
time and in intensity [2].

The main feature of asthma is airway obstruc-
tion, which is characterized by complete or partial
reversibility and serves as a key differential diag-
nostic marker in the verification of this nosology
[3].

Epidemiological data indicate the global pre-
valence of the disease. In 2021, it was estimated
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that 260 million (95% CI [227-298]) people
worldwide had asthma [4]. In Ukraine, 210 thou-
sand patients with asthma were registered (accord-
ing to 2015 statistics). Asthma is among the dis-
eases that have the greatest impact on mortality
rates or significantly reduce patients’ quality of
life and are primarily managed at the outpatient
level [5].

Over the past three decades, an increase in in-
cidence has been observes in highly industrialized
countries, which correlates with urbanization and
changes in the environmental profile. At present,
the prevalence of asthma has stabilized and aver-
ages [10-12]% in the adult population and 15%
among children [6].

Despite the multifactorial nature of the disease,
the leading contributing factors remain genetic
(atopic phenotype), exogenous (aeroallergens, res-
piratory viral infections), and anthropogenic (to-
bacco smoking and air pollution) [7].

Asthma is a disease associated with high costs
for both the state and the patient. These costs are
related not only to medications but also to hospi-
talizations, emergency medical service calls, out-
patient visits, and other healthcare expenditures
[8].

The effectiveness of asthma treatment is clo-
sely related to patients’ adherence to qualified me-
dical recommendations. Insufficient patient awa-
reness of the main factors underlying the develop-
ment and exacerbations of asthma, as well as of
modern therapeutic approaches, leads to the fact
that some patients ignore physicians’ prescrip-
tions and independently discontinue treatment.
Asthma requires long-term and careful adherence
to pharmacological regimens, a specific lifestyle,
and a number of restrictions. The success of mana-
gement strategies proposed by specialists depends
on compliance with these conditions [9; 10].

Patient education is an essential component of
a comprehensive treatment program. In many ca-
ses, insufficiently effective treatment, especially
among young individuals, is associated with a lack
of understanding of the disease, which leads to im-
proper adherence to medical recommendations.
The absence of self-management skills and the in-
ability to use medications correctly significantly
hinder successful disease control. As a result, ex-
acerbations, hospitalizations, and emergency calls
become more frequent, quality of life decreases,
and treatment costs increase [11].

One of the ways to improve the effectiveness
of asthma treatment is to use educational formats
such as Health Schools or "Asthma Schools". The

main purpose of Asthma Schools is to train pa-
tients in disease self-management and to enable
them to independently control their condition un-
der the supervision of a nurse or physician. Patient
education involves establishing a partnership be-
tween the patient and the healthcare provider, with
continuous assessment and updating of knowled-
ge [12].

For effective treatment, it is important to en-
sure patient education and the reinforcement of ac-
quired skills in patients with asthma. The most ef-
fective way to achieve this goal is through collab-
oration between the patient and their physician.
The key components of such collaboration inclu-
de: training in the proper use of inhalers; ensuring
patient adherence to the prescribed treatment reg-
imen, including medications and other recommen-
dations within an agreed management strategy;
providing information about asthma; training in
self-monitoring of symptoms or peak expiratory
flow; a written asthma action plan describing how
to recognize worsening symptoms and how to re-
spond accordingly; and regular assessment of the
patient’s condition by a physician [13; 14].

Under conditions of military aggression in Uk-
raine, additional factors contributing to the exac-
erbation of pulmonary and allergic diseases, in-
cluding asthma, have emerged alongside traditio-
nal risk factors. These include increased exposure
to allergens (household animals, chemical com-
pounds, viruses, bacteria) in shelters such as base-
ments, metro stations, and evacuation gathering
points. Pollen allergens may be modified under
the influence of chemical agents. Disruptions in
dietary and hypoallergenic nutrition are also ob-
served. Due to limited access to usual medica-
tions, patients may use drugs provided through hu-
manitarian aid, which may differ in excipient
composition. Continuous exposure to psychologi-
cal and post-traumatic stress contributes to im-
mune system impairment [15].

During wartime, patients with asthma face addi-
tional and often severe challenges related to limited
access to healthcare services, pharmacies, and in-
person consultations with specialists. The lack of
access to specific diagnostic and functional testing
methods, as well as to many essential medications,
including those required for emergency care, fre-
guently leads to poor disease control and may cause
unpredictable exacerbations [16].

A potential solution to this problem is the ex-
pansion of remote patient consultations by health-
care institutions and the development of remote
"Asthma School" programs.
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The aim of the study was to determine the role
of a remote "Asthma School” in asthma control
among patients during martial law.

Materials and Methods

The study included 42 patients with asthma
aged 20 to 60 years (mean age [41.5£8.2] years).
The duration of the disease ranged from 5 to 15
years. There were 28 women (66.7%) and 14 men
(33.3%) who were treated in 2020-2022 at the
Kharkiv Regional Council "Regional Clinical
Hospital" (Kharkiv, Ukraine). Subsequently, the
patients attended the "Asthma School".

The patients were divided into three groups.

Group 1 (n=14) — patients with mild disease
(duration of asthma [3.5+1.7] years) who did not
receive regular Inhaled glucoCorticoSteroids (ICS)
and used Short-Acting p2-Agonists (SABA), spe-
cifically salbutamol, for treatment.

Group 2 (n=14) — patients with moderate dis-
ease (duration of asthma [9.6+1.8] years) who re-
ceived only standard maintenance therapy during
remission, including a combination of ICS and
Long-Acting B2-Agonists (LABA), as well as
SABA for symptom relief.

Group 3 (n=14) — patients with severe disease
(duration of asthma [12.4+1.7] years) who recei-
ved standard maintenance therapy during remis-
sion, including a combination of ICS and LABA,
oral glucocorticosteroids (prednisolone up to 10
mg per day, administered continuously or inter-
mittently every other day), as well as SABA for
symptom relief.

The Asthma Control Test (ACT) is a standard-
ized self-administered questionnaire designed to
assess the level of asthma control in patients over
the preceding 4 weeks. It consists of five questions
that evaluate the frequency of shortness of breath,
nighttime awakenings due to asthma symptoms,
use of rescue medication, the impact of asthma on
daily functioning, and the patient's own perception
of asthma control. Each question is scored on
a scale from 1 to 5 points, where a higher score
indicates better control. The total possible score
ranges from 5 to 25 points.

According to the standard ACT scoring sys-
tem, a total score of 15 points or less indicates un-
controlled asthma, a score between 16 and 19
points indicates partially controlled asthma, and
a score of 20 points or more indicates well-con-
trolled asthma. These clinically validated cut-offs
are widely used in routine clinical assessment of
asthma control.

All patients completed the ACT one month af-
ter the initiation of therapy. The first assessment

was conducted in the summer of 2021. The second
assessment was performed six months after start-
ing to attend the "Asthma School", which took
place in late 2021. The third assessment was car-
ried out another six months later, in the summer of
2022. The fourth assessment was completed at the
end of 2022. Thus, two assessments were per-
formed before the onset of martial law, and two
during martial law.

Statistical analysis was performed using Excel
2016 (Microsoft, USA) and Statistica 10.0 (Stat-
Soft, USA). To evaluate the trends in question-
naire results over time across the three observation
groups, a Two-Way Mixed-Design Analysis of Var-
iance (ANOVA) was conducted. Post-hoc pairwi-
se comparisons were performed using the Tukey
HSD test. Data normality was verified using the
Shapiro-Wilk test, and the assumption of spheric-
ity was assessed via Mauchly’s test. For variables
with a normal distribution, the results are presented
as Mean + Standard Deviation [M£SD].

Research Ethics

The research was conducted in accordance
with the fundamental principles of Good Clinical
Practice (International Council for Harmoniza-
tion, 1996), the World Medical Association Dec-
laration of Helsinki (1964-2024), the Council of
Europe Convention on Human Rights and Biome-
dicine (April 04, 1997), and the provisions of the
Order of the Ministry of Health of Ukraine N0.690
of September 23, 2009 (as amended by Order
No0.523 of July 12, 2012).

All patients provided informed consent for
their participation in the scientific study. The in-
formed consent form included the following state-
ment: "By completing this form, the subject agrees
to (anonymously) participate in the scientific study",
which is also considered to be informed consent.

Results

At the first assessment, asthma control was
partially controlled in Group 1 (ACT score [19.6+
+1.4]), while Groups 2 and 3 showed good control
([22.4+1.3] and [21.5£1.6], respectively). At the
second assessment, during patients’ participation
in the "Asthma School" a tendency toward slight
improvement was noted, with scores of [21.5+
+1.2], [22.7£1.3], and [22.5£1.6] in Groups 1, 2,
and 3, respectively. All values exceeded the thre-
shold for well-controlled asthma (Fig.).

However, the third assessment, conducted dur-
ing martial law when patients were physically un-
able to attend sessions, showed a significant de-
crease in ACT scores across all groups. The most
pronounced negative dynamics were observed in
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Fig. Trends in patient survey results across the observation groups (n=42).

Group I, where the score decreased by 33.9%
compared to the second assessment — from [21.5+
+1.2] to [14.2+1.8] (p<0.001), indicating uncon-
trolled asthma. Similar but less dramatic declines
were recorded in Groups Il and I11.

In Group 2, a decrease of 28.2% was also ob-
served — from [22.7+1.3] to [16.3+1.4] (p<0.001).
Possible reasons for these findings include fre-
quent shelling and explosions in the city, reloca-
tion of 6 patients from Group 1 and 7 patients from
Group 2 abroad, reduced adherence to treatment
due to stress, limited access to medical care, and
financial difficulties.

In Group 3, only a slight decrease was obser-
ved — from [22.5+1.6] to [19.4+1.1] (p<0.01),
which still indicated relatively stable asthma con-
trol. It is possible that the severity of the disease
contributed to greater attention to disease manage-
ment among these patients.

At the fourth assessment, conducted in the con-
text of a remote "Asthma School™ implemented
via telephone communication between the physi-
cian and the nurse, with adaptation of practical
recommendations for remote consultations and
surveys, an improvement in results was observed.
Specifically, ACT scores increased in Group 1
from [14.2+1.8] to [17.3%£1.5], in Group 2 from
[16.3+1.4] to [19.2+1.2], and in Group 3 from
[19.4£1.1] to [20.3£1.2].

Evaluation of the dynamics between the first
and fourth assessments demonstrated full restora-
tion of asthma control in patients of Groups 2 and

111 (p>0.05), while residual signs of decompensa-
tion persisted in Group | (p<0.05).

Discussion

Recently, the European Academy of Allergy
and Clinical Immunology supported the Working
Group "Managing the Future Increase in Asthma
Prevalence Driven by the War in Ukraine" [17].
Unfortunately, the impact of full-scale armed ag-
gression on the quality and effectiveness of ther-
apy in patients with asthma and allergic diseases
remains insufficiently addressed in current re-
search [18].

A study by Kovchun A. (2026) [19] included
49 adults with persistent asthma and 21 healthy
controls from the city of Sumy in 2024. The au-
thors found that psychological distress signifi-
cantly increased in both patients with asthma and
healthy individuals during periods of intensified
hostilities. In patients with asthma, worsening se-
curity conditions were associated with a signifi-
cant decline in FEV: and ACT scores (p<0.001).
Anxiety negatively correlated with both FEV: and
ACT throughout the study periods, whereas de-
pression did not show a significant correlation
with clinical parameters. Although our study did
not assess the impact of depression on asthma con-
trol, we also observed the effects of stress and lim-
ited access to medical care contributing to decrea-
sed ACT scores.

Gemicioglu B. (2019) [20] followed 1,037
young adult asthma patients (aged <65 years) and
79 elderly asthma patients (aged >65 years) over
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a 12-month period. The proportion of patients
with complete asthma control in the elderly and
younger groups was 33.9% and 37.1% at the 1%
visit, 20.0% and 42.1% (p=0.012) at the 2" visit,
and 50.0% and 49.8% at the 3" visit, respectively.
Treatment adherence was higher in the elderly
group compared to the younger group at the 1%
visit (72.2% vs. 60.8%, p=0.045), the 2" visit
(51.9% vs. 34.9%, p=0.002), and the 3™ (32.9%
vs. 19.4%, p=0.004). Although we did not stratify
patients by age in our study, better ACT outcomes
were observed in the group with more severe
asthma throughout the study period.

Erdogan E.G. (2024) [21] investigated 200 in-
dividuals with poorly controlled asthma who par-
ticipated in a web-based educational intervention.
The web-based education had a statistically signif-
icant effect on total scores on the CAFS, ACT, and
IDUSTKT scales (p<0.001). This intervention re-
duced fatigue levels, improved asthma control,
and enhanced knowledge of inhaler techniques. In
our study, the implementation of a remote "Asth-
ma School™ during wartime — conducted via tele-
phone consultations between physicians and nur-
ses, with adaptation of practical recommendations
to remote counseling and surveys — was also asso-
ciated with improved ACT scores. Thus, multiple
studies confirm the positive impact of remote edu-
cational interventions on asthma control, including
web-based education, online platforms, and tele-
phone-based follow-up.

Kaidashev I. & Ditiatkovskaya E. (2024) [18],
in addressing the management of asthma and al-
lergic diseases during wartime, identified the fol-
lowing key challenges for the Ukrainian health-
care system in the field of allergology:

1) reduced accessibility of allergy-related me-
dical care;

2) decreased supply of anti-allergic medica-
tions and immunotherapeutic agents;

3) reduced availability of diagnostic allergy
testing.

There is a clear and urgent need for compre-
hensive large-scale studies in Ukraine to assess the
long-term impact of war-related air pollution on
allergic diseases and to mitigate the health burden
of military conflicts and to protect vulnerable pop-
ulations from environmental hazards.
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est resistance to the negative impact of wartime
conditions. The implementation of a remote
"Asthma School" contributed to a significant im-
provement in Asthma Control Test scores.

Prospects for Further Research

Future research should focus on elucidating the
mechanisms underlying immune system dysfunc-
tion induced by wartime-related factors, including
chronic psychological stress, chemical exposure,
and increased exposure to allergens and infectious
agents in bomb shelters. These factors may con-
tribute to disease decompensation and reduced re-
sponsiveness to standard asthma therapy. The
findings will provide a scientific basis for the de-
velopment and implementation of personalized re-
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