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The potential harm to lung health due to war is 
difficult to overestimate. The damage of infra-

structure and healthcare capacities, including the 
respiratory service, creates problems in the treatment 
of chronic respiratory diseases. During wartime, 
there are insufficient supplies of medicines, vaccines, 

and consumables (such as disposable filter mouth-
pieces for pulmonary function tests), as well as a 
deficit of medical personnel and respiratory special-
ists to treat patients or train others. Air pollution 
due to building destruction increases the risk of 
silicosis from prolonged inhalation of silica dust. 

Features of Psychological Disorders in Patients 
with Severe Asthma Exacerbations 
in the Wartime Conditions

The potential harm to lung health due to war is difficult to overestimate. An important factor influen cing 
the course of bronchial asthma is stress and psychological trauma, as well as an increased risk of anxiety and 
depression, and a high probability of panic attacks, which exacerbate respiratory symptoms and worsen the 
response to standard therapy.

Objective — to investigate the features of psychological disorders in patients with severe asthma 
exacerbations in the wartime conditions.

Materials and methods. One hundred patients with severe asthma exacerbations were examined, including 
40 military personnel and 60 civilians. All 100 patients were surveyed using the following questionnaires: 
Asthma Control Test (ACT), Asthma Control Questionnaire (ACQ), mMRC Dyspnoea Scale (Modified 
British Medical Research Council), PHQ-9 (Patient Health Questionnaire — Depression), Beck Anxiety 
Inventory, Epworth Sleepiness Scale, Pittsburgh Sleep Quality Index (PSQI), Insomnia Severity Index (ISI), 
and Athens Insomnia Scale (AIS).

Results and discussion. The results of the questionnaire analysis showed that all studied patients had 
uncontrolled asthma and most of them had clinical signs of depression. All patients had anxiety disorders and, 
on average, a moderate level of sleepiness, as well as poor sleep quality and subthreshold or moderate insomnia. 
In comparison with civilians, military personnel with severe asthma exacerbations had significantly worse 
asthma control, a higher degree of dyspnoea, a higher percentage of patients with clinically significant sleepi-
ness, and severe insomnia. Among military personnel, there was worse sleep quality — (11.9 ± 0.7) points 
according to the PSQI, (14.8 ± 1.0) points of the ISI, and (13.9 ± 0.9) points of the AIS compared to civilians — 
(9.9 ± 0.6), (12.3 ± 0.7), and (11.0 ± 0.7) points, respectively (p < 0.05). Among civilians, the proportion of 
patients with clinical signs of depression, clinically meaningful anxiety and severe anxiety is significantly higher.

Conclusions. The features of psychological disorders in patients with severe asthma exacerbations in the 
wartime conditions are clinically significant depression, severe anxiety, sleep quality disorders, insomnia, and 
daytime sleepiness in most patients. Clinicians should consider the potential risk of depression, anxiety, sleep 
problems in asthma patients, and offer appropriate counselling and interventions to patients.
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Migration, overcrowding and poor hygiene contri-
bute to higher rates of transmission of respiratory 
infections such as tuberculosis, COVID-19, influ-
enza and respiratory syncytial virus. Energy deficits 
affect vaccine refrigeration, intensive care equipment, 
oxygen delivery, non-invasive ventilation, nebulisa-
tion, and general equipment maintenance. Solid fuel 
indoor heating or the use of generators increase air 
pollution and disproportionately affect vulnerable 
groups such as children, the elderly and those with 
a history of respiratory disease. Other risks are stress 
and psychological trauma, an increased risk of anxi-
ety and depression and a high probability of panic 
attacks exacerbating respiratory symptoms [19].

There is evidence of a direct link between mental 
health and asthma [21]. Chronic and persistent 
exposure to negative stress can lead to adverse 
health outcomes in general and asthma in particular 
[13]. Persistent or long-term stress in early life is 
associated with an increased risk of respiratory 
diseases such as wheezing and asthma. This is not 
limited to early life, as significant negative stressful 
events in childhood and adolescence are prospec-
tively associated with the development of asthma 
diagnosed in adulthood. Stressors, both acute and 
chronic, are also associated with both immediate 
and delayed asthma exacerbations in patients [12].

Persistent psychological stress increases the 
in tensity of inflammatory reactions in response to 
various environmental triggers. These triggers include 
living near highways, tobacco smoke, and environ-
mental and indoor allergens. In response to these 
triggers, the normal homeostatic functions of key 
physiological systems are disrupted. Current evidence 
suggests that these triggers may also partially mediate 
the relationship between stress and asthma and con-
tribute to the exacerbation of the latter [12].

In a mouse model, repeated stress has been shown 
to increase the involvement of eosinophils, lympho-
cytes, and activated macrophages in the airways and 
to increase interleukin (IL)-13 levels in the lungs 
compared to unstressed mice. Stress also increases 
airway hyperresponsiveness in mice [21].

Psychological and physiological stress activates 
the hypothalamic-pituitary-adrenal axis, increasing 
cortisol levels [13]. Cortisol is generally considered 
an anti-inflammatory hormone, so there is an appar-
ent paradox between stress-induced cortisol produc-
tion and worsening of asthma and other inflamma-
tory processes [24]. Glucocorticosteroids (GCS) are 
the most effective class of anti-inflammatory drugs 
in asthma therapy. Why does the synthesis of endog-
enous GCS not contribute to the anti-inflammato-
ry effect?

Endocrine-immune responses differ between 
acute and chronic stress conditions. In response to 

chronic psychological stress, key physiological 
systems (such as the hypothalamic-pituitary-
adrenal axis, the sympathoadrenal system, and the 
pro-inflammatory immune response) may function 
at higher or lower levels than under normal homeo-
stasis. The imbalance of these integrated systems 
can lead to adverse health outcomes. Immune and 
neuroendocrine protective biological reactions, 
important for the short-term stress response, can 
have negative consequences under chronic stress if 
if they continue. Chronic psychological stress, 
which leads to prolonged activation of the hypo-
thalamic-pituitary-adrenal and sympathoadrenal 
systems, can lead to a counterregulatory response 
in stimulated lymphocytes and, as a result, to a 
decrease in the expression and/or function of glu-
cocorticoid receptors, which leads to functional 
resistance to GCS. Lymphocytes of patients ex -
posed to chronic stress are more resistant to the 
effects of hydrocortisone on cytokine expression 
(IL-5 and IFN-) and eosinophil activation than 
those in the control group [24].

Stress adversely affects asthma by reducing the 
response to inhaled corticosteroids (ICS) and 
inhaled 2-agonists. Short-term and long-term stress 
are associated with reduced expression of genes 
encoding the glucocorticoid receptor (5.5-fold) and 
2-adrenergic receptors (9.5-fold) in leukocytes of 
children with asthma [12]. Studies have suggested 
that endogenous GCS may limit some of the effects 
of synthetic GCS and contribute to reduced sensi-
tivity to therapy [13].

Most patients with asthma who are refractory to 
GCS have acquired steroid resistance. Chronic social 
stress is an environmental factor that can induce 
functional resistance to GCS in patients with asthma. 
Stress-induced resistance to GCS may have a num-
ber of important clinical consequences. Although 
patients with asthma have variable responses to GCS, 
which are the mainstay of asthma treatment, there 
is a subgroup of severely affected individuals whose 
symptoms are relatively or completely resistant to 
even high doses of GCS and who are vulnerable to 
the side effects of overuse of GCS [24].

Many studies have been conducted to explain 
the pro-inflammatory effects of GCS. The concen-
tration of GCS is an important factor determining 
whether they will have a suppressive or activating 
effect on macrophages. During chronic stress, GCS 
induce a sustained increase in the inflammasomes 
in macrophages, which leads to an increase in 
inflammatory mediators production. GCS have a 
synergistic effect with TNF in the induction of 
pro-inflammatory genes from airway epithelial 
cells, and they can enhance the pro-inflammatory 
effects of IL-6. Coactivation of GCS receptors with 
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various pro-inflammatory transcription factors can 
increase their targets and lead to pro-inflammato-
ry effects [21].

Chronic psychological stress alters innate and 
adaptive immune responses to a variety of patho-
gens. Oxidative stress also is implicated in the 
association between psychosocial stress and steroid-
resistant asthma. This may be particularly relevant 
in persistent or poorly controlled asthma with 
neutrophilic inflammation. Indeed, oxidative stress 
has the possibility to contribute to steroid resistance 
in the context of neutrophilic inflammation [24].

Comorbid anxiety and depression play a crucial 
role in the interaction between stress and asthma. 
Asthma and depression or anxiety may have a bidi-
rectional causal relationship. Numerous epidemio-
logical studies have shown that psychological 
problems, including depression and anxiety, are 
widespread among patients with asthma, and 
asthma is a risk factor for developing anxiety or 
depression even without war. A meta-analysis of 
19 studies and 106,813 participants showed that the 
prevalence of anxiety symptoms in patients with 
asthma was 32 % (95 % confidence interval (CI) 
22—43 %), with a pooled odds ratio (OR) of 1.89 
(95 % CI 1.42—2.52), significantly higher than in 
controls without asthma. A similar association is 
present between depression and asthma. Based on 
the World Health Survey, which included 245,404 par-
ticipants from 60 countries, it was found that 18.1 % 
(95 % CI 15.9—20.3) of patients with asthma had a 
comorbid depressive disorder. A retrospective 
cohort study showed that patients with asthma had 
a higher risk of comorbid depression than controls 
(relative risk (RR) 1.25, 95 % CI 1.21—1.29) [4].

Depression and anxiety are associated with an 
increased risk of asthma (depression: OR 1.34, 95 % 
CI 1.25—1.44; anxiety: OR 1.45, 95 % CI 1.38—
1.52), poorer symptom control, and a reduced like-
lihood of clinical asthma remission (depression: OR 
1.19, 95 % CI 1.04—1.35; anxiety: OR 1.17, 95 % 
CI 1.06—1.28). Patients with depression/anxiety 
had more exacerbations (depression: OR 1.31, 95 % 
CI 1.15—1.50; anxiety: OR 1.30, 95 % CI 1.17—1.44) 
and more comorbid allergic conditions, including 
respiratory, skin, and food allergies, compared with 
those without depression/anxiety [4].

Furthermore, increasing evidence suggests that 
patients with asthma and depression or anxiety tend 
to have worse asthma treatment outcomes, such as 
more frequent attacks, poorer adherence to mainte-
nance treatment, reduced lung function, lower qual-
ity of life, and increased risk of asthma-related 
mortality. Thus, psychiatric disorders and asthma 
have an important bidirectional relationship, and 
the mechanisms are complex [4].

Patients with asthma often suffer not only from 
symptoms of depression and anxiety, but also from 
panic attacks, which can exacerbate asthma symp-
toms. Researchers believe that in addition to 
pathological cellular and molecular immune pro-
cesses, asthma also has a neural basis. Cyclic symp-
toms of asthma often lead to insomnia, daytime 
fatigue, decreased activity, and impaired learning 
and work. Neural features of asthma include struc-
tural and functional changes in brain regions, and 
have external manifestations of psychological or 
neurological disease. Neuroimaging and clinical 
studies have shown that patients with higher activa-
tion of the anterior insula had higher inflammatory 
lung signals in response to psychological stimuli 
associated with asthma [5].

Several studies have confirmed that depression 
is an inflammatory disease. The level of peripheral 
immune inflammation in depressed patients is sig-
nificantly higher than in healthy individuals, 
including increased expression of pro-inflammato-
ry cytokines and their receptors. Such impaired 
levels of peripheral immune inflammation may 
directly affect brain structure and function. No -
tably, stress is a common risk factor for the develop-
ment of asthma and depression. In asthma, stress 
not only suppresses the immune system of asth-
matic patients, but also disrupts the Th1/Th2 
cytokine balance, thereby forcing them to switch 
to a Th2-type immune response. In depression, 
stress may exacerbate the inflammatory response. 
The high level of comorbidity of asthma and depres-
sion suggests that there is some common pathogen-
esis between them. The relationship between 
asthma and its neurophenotype can be explained 
by the hypothalamic-pituitary-adrenal axis. In 
addition, stress and negative emotions increase the 
number of inflammatory mediators. Studies related 
to depression have also shown that depression is 
associated with dysfunction of the hypothalamic-
pituitary-adrenal axis, and levels of stress hormones 
such as cortisol are significantly elevated in 
depressed patients [5].

The course of asthma can be influenced by stress, 
anxiety, sadness and imposed beliefs, as well as envi-
ronmental irritants, allergens, exercise and infec-
tions, and the increased prevalence of anxiety and 
depressive disorders. Asthma and these psychologi-
cal states and traits may mutually reinforce each 
other through direct psychophysiological mediation, 
non-adherence to medication regimens, exposure to 
asthma triggers and inaccurate perception of asthma 
symptoms, airway resistance and bronchoconstric-
tion, particularly related to stress [20].

During wartime in Ukraine, all factors of severe 
asthma exacerbations, especially the impact of stress 
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and the presence of concomitant anxiety and dep-
ression, have undergone significant modification for 
the worse.

Objective — to investigate the features of psy-
chological disorders in patients with severe asthma 
exacerbations in the wartime conditions.

Materials and methods
The study was conducted at the State Organiza-

tion «National scientific center of phthisiatry, pul-
monology and allergology named after F.G. Yanov-
kyi National Academy of Medical Sciences of 
Ukraine». To participate in the study, 130 patients 
with severe asthma exacerbations were screened, of 
whom 100 were selected and examined. All examina-
tions were approved by the ethics committee of the 
Center. All patients were familiarised with the 
procedures and signed an informed consent form to 
participate in the study.

Inclusion criteria:
 · male or female over 18 years of age;
 · severe asthma exacerbation according to the 

American Thoracic Society/European Respi-
ratory Society (ATS/ERS) [1];

 · patients — military personnel and civilians 
injured as a result of military operations;

 · provision of signed informed consent.
The ATS/ERS Working Group defines a severe 

asthma exacerbation as one that requires urgent 
action to prevent serious consequences such as hos-
pitalisation or death from asthma. The Working 
Group recommends that the definition of a severe 
asthma exacerbation for clinical trials include at 
least one of the following: (a) use of systemic corti-
costeroids (SCS) or an increase in their stable 
maintenance dose for at least three days, and 
(b) hospitalisation or emergency department visit 
for asthma requiring the use of SCS [1].

To determine the severity of the course of asthma 
and assess disease control, patients completed the 
Asthma Control Test (ACT) [3], the Asthma 
Control Questionnaire (ACQ) [10], and the modi-
fied questionnaire of the British Medical Research 
Council (mMRC) dyspnoea scale. A total score on 
the ACT scale < 20 indicates inadequately con-
trolled asthma [3]. According to the ACQ, asthma 
is inadequately controlled when the score is  1.50 
[10]. The level of dyspnoea is clinically significant 
when mMRC  2 points [16].

To detect comorbid depression, patients com-
pleted the PHQ-9 (Patient Health Questionnaire — 
Depression), which identified a depressive episo de 
(DE) and assessed its severity. Total scores of 5, 10, 
15, and 20 represent the cut-off values for mild, 
moderate, moderately severe, and severe depression, 
respectively. A cut-off value of  10 points showed 

a sensitivity of 88 % and a specificity of 88 % for a 
major depressive episode [6].

The Beck Anxiety Inventory (BAI) was used to 
assess anxiety symptoms over the past week. The 
21 questions range from zero (not at all anxious) to 
three (very anxious). The recommended clinical 
classification of the scores is as follows: 0—7 points 
indicate minimal anxiety; 8—15 points indicate mild 
anxiety; 16—25 points indicate moderate anxiety, 
and 26—63 points indicate severe anxiety. The rec-
ommended cut-off for clinically significant anxiety 
is 16 points [18].

To screen for a possible comorbid obstructive 
sleep apnoea syndrome (OSAS), patients answered 
the questions of the Epworth Sleepiness Scale 
(ESS). For research purposes, clinically significant 
sleepiness is present if its level on the ESS is > 10 
points [17].

The Pittsburgh Sleep Quality Index (PSQI) was 
used to assess sleep quality and insomnia. The ques-
tionnaire assesses sleep quality over the past month 
based on seven different components: (1) sub jective 
sleep quality, (2) sleep latency, (3) sleep duration, 
(4) habitual sleep efficiency, (5) sleep disturbance, 
(6) use of sleeping medications, and (7) daytime 
dysfunction. Component scores range from zero (no 
difficulty) to three (severe difficulty), and their sum 
gives a total score of 0 to 21, with higher values indi-
cating worse sleep quality. A PSQI score of more than 
five is considered a sign of poor sleep quality [2].

The Insomnia Severity Index (ISI) is a 7-point 
scale that aims to assess symptoms of insomnia. This 
scale assesses sleep initiation, sleep maintenance, 
early morning awakening, interference with daily 
functioning, perceived severity of sleep disturbance, 
worry about sleep problems, and satisfaction with 
sleep patterns. Each item is rated on a 5-point Likert 
scale (zero = no problem; four = very severe prob-
lem), giving a total score of 0 to 28. The total score 
should be interpreted as follows: no insomnia (0—7), 
subthreshold insomnia (8—14), moderate insomnia 
(15—21), and severe insomnia (22—28) points [22].

The Athens Insomnia Scale (AIS) consists of 
eight items, each rated from 0 to 3 (0: no problem 
at all, 1: slight problem, 2: moderate problem, 3: very 
serious problem/did not sleep). AIS scores should 
be interpreted as follows: no insomnia (0—5), mild 
insomnia (6—9), moderate insomnia (10—15), and 
severe insomnia (16—24). There are some differ-
ences between the ISI and AIS scales. In particular, 
the ISI includes some psychological components of 
insomnia (e. g., anxiety and satisfaction), whereas 
the AIS includes physiological components (e. g., 
sleepiness and daytime functioning) [11].

Data collection and mathematical processing were 
carried out using licensed software products. 
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Statistical processing was performed using the math-
ematical and statistical capabilities of MS Excel.

Results and discussion
We conducted a screening of 130 patients to 

identify patients with severe asthma exacerbations. 
According to the inclusion criteria, 100 patients 
were recruited into the study and divided into two 
groups. The first (main) group consisted of 40 pa -
tients — military personnel (38 men and 2 women, 
mean age (41.1 ± 2.1) years). The second (control) 
group consisted of 60 patients — civilians (35 men 
and 25 women, mean age (40.9 ± 2.9) years). The 
studied groups did not differ in age, but had a sta-
tistically significant difference in gender: among the 
military personnel group, the percentage of men 
(95.0 ± 5.0) % was higher than among civilians 
(58.3 ± 6.4) %, p < 0.05. To determine the level of 
asthma symptom control, all 100 patients com-
pleted a questionnaire (Table 1).

In all studied patients, asthma had an uncontrolled 
course, as evidenced by the average ACT score of 
(10.7 ± 0.6) points in patients in the main group and 
(12.5 ± 0.5) points in the control group, and asthma 

had a significantly worse level of control in the main 
group, p < 0.05. According to the ACQ questionnaire, 
100.0 % of patients in both groups had an index of 
 1.5 points (inadequately controlled). Patients in 
the main group had a statistically significantly 
higher level of dyspnoea on the mMRC scale — 
(2.6 ± 0.1) points compared to patients in the control 
group — (2.3 ± 0.1) points, p < 0.05.

The assessment of symptoms of depression and 
anxiety was presented in Table 2. The mean score on 
the PHQ-9 scale indicated the presence of signs of 
depression in the studied subjects — (8.1 ± 1.2) po ints 
in the main group and (9.8 ± 0.8) points in the con-
trol group, with greater severity of symptoms in the 
control group, but without a significant difference. 
The value of PHQ-9 > 5 points was observed in 
23 (57.5 ± 7.8) % of patients in the main group and 
47 (78.3 ± 5.3) % of patients in the control group 
and was on average (10.8 ± 1.4) points and 
(11.2 ± 1.5) points, respectively, which corresponded 
to manifestations of mild and moderate depression.

The frequency of PHQ-9 values > 5 points was 
sig  nificantly higher among civilian patients, p < 0.05. 
Signs of a major depressive episode (PHQ-9  

Table 1. Level of asthma symptom control in patients with severe asthma exacerbations (M ± m)

Indicator

Main group (n = 40) Control group (n = 60)

Number of patients Mean Number of patients Mean

n % n %

АCТ, score — — 10.7 ± 0.6 — — 12.5 ± 0.5*
АСТ < 20 points, n 40 100.0 ± 9.3 10.7 ± 0.6 60 100.0 ± 6.3 12.5 ± 0.5
АСQ, score — — 2.9 ± 0.1 — — 2.7 ± 0.1
АСQ  1,5 points, n 40 100.0 ± 9.3 2.9 ± 0.1 60 100.0 ± 6.3 2.7 ± 0.1
mMRC, score — — 2.6 ± 0.1 — — 2.3 ± 0.1*
mMRC  2 points, n 28 70.0 ± 7.2 2.8 ± 0.2 39 65.0 ± 6.2 2.5 ± 0.2

Note. * Statistically significant difference between groups, p < 0.05.

Table 2. Assessment of anxiety and depression symptoms in patients with severe asthma exacerbations (M ± m)

Indicator

Main group (n = 40) Control group (n = 60)

Number of patients Mean Number of patients Mean

n % n %

PHQ-9, score — — 8.1 ± 1.2 — — 9.8 ± 0.8
> 5 points, n 23 57.5 ± 7.8 — 47 78.3 ± 5.3* —
 10 points, n 10 25.0 ± 6.8 — 18 30.0 ± 5.9 —
BAI, score — — 26.5 ± 1.7 — — 29.6 ± 1.5
> 15 points, n 23 57.5 ± 7.8 — 54 90.0 ± 3.9* —
0—7 points, n 2 5.0 ± 3.4 — 3 5.0 ± 2.8 —
8—15 points, n 5 12.5 ± 5.2 — 3 5.0 ± 2.8 —
16—25 points, n 9 22.5 ± 6.6 — 17 28.3 ± 5.8 —
26—63 points, n 14 35.0 ± 7.5 — 37 61.7 ± 6.3* —

Note. * Statistically significant difference between groups, p < 0.05.
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 10 points) were present in a quarter of patients in 
the main group (10 (25.0 ± 6.8) %) and almost a 
third (18 (30.0 ± 5.9) %) of the control group. 
According to the literature, among patients with 
asthma, those with depression have an increased risk 
of asthma exacerbations and asthma-related emer-
gency department visits [14], which is also observed 
in our study — the occurrence of severe exacerba-
tions requiring hospitalisation.

Patients with severe asthma exacerbations are 
characterised by anxiety states, and the average score 
on the BAI corresponds to its severe level. Only 
5.0 % of patients in both groups reported minimal 
anxiety. The proportion of patients with clinically 
significant anxiety (> 15 points on the BAI scale) 
was statistically significantly higher among civilians. 
Among them, more than half of the patients — 37 
(61.7 ± 6.3) % — suffered from severe anxiety, which 
is significantly higher than among military person-
nel — 14 (35.0 ± 7.5) %, p < 0.05. Our data are 
consistent with the observations of other authors 
that in many studies the prevalence of anxiety among 
patients with asthma ranged from 13.7 to 54.3 %, 
which is a consistently higher rate than in the gene-
ral population. Anxiety was associated with poorer 
asthma control, reduced quality of life and, in some 
cases, impaired lung function and higher inflamma-
tory markers. Depression was the strongest risk fac-
tor for anxiety. In certain subgroups, asthma-related 
anxiety was associated with increased symptom 
reporting and exacerbations, even without worsening 
objective measures of airway obstruction [7].

When studying the symptoms of sleep disorders, 
it was found that patients with severe asthma exac-
erbations experience sleepiness, which on average 
corresponds to its moderate level (Table 3). The 
average value of the level of sleepiness according to 
the ESS was (12.4 ± 0.9) points in the main group 
and (10.5 ± 1.1) points in the control group. At the 
same time, the score on the ESS > 10 points was 
observed in 29 (72.5 ± 7.1) % of patients in the main 
group and was on average (14.2 ± 1.2) points, which 
corresponded to pronounced manifestations of 
sleepiness and sleep-disordered breathing. In the 
control group, the score on the ESS > 10 points was 
observed in 25 (41.7 ± 6.4) % of patients and was 
on average (13.8 ± 1.4) points. The percentage of 
patients with clinically meaningful sleepiness was 
statistically significantly higher among military 
personnel, p < 0.05. According to the literature data, 
the results of other studies indicate that concomi-
tant OSAS worsens lung function in patients with 
asthma with a subsequent decrease in forced expira-
tory volume in one second. On the other hand, 
asthma does not have a significant effect on poly-
somnography results, but increases daytime sleepi-
ness, assessed by the Epworth sleepiness scale in 
patients with OSAS [23].

Sleep quality was impaired in the majority of 
patients with asthma exacerbations. According to 
the Pittsburgh Sleep Quality Index, military person-
nel had worse sleep quality — (11.9 ± ± 0.7) points 
compared to civilians — (9.9 ± ± 0.6) points, 
p < 0.05.

Table 3. Assessment of symptoms of sleep disorders in patients with severe asthma exacerbations (M ± m)

Indicator

Main group (n = 40) Control group (n = 60)

Number of patients Mean Number of patients Mean

n % n %

ESS, score — — 12.4 ± 0.9 — — 10.5 ± 1.1

ESS > 10 points, n 29 72.5 ± 7.1 — 25 41.7 ± 6.4* —
PSQI, score — — 11.9 ± 0.7 — — 9.9 ± 0.6*
PSQI > 5 points, n 39 97.5 ± 2.5 — 46 76.7 ± 5.5*
ISI, score — — 14.8 ± 1.0 — — 12.3 ± 0.7*
0—7 points, n 6 15.0 ± 5.6 — 18 30.0 ± 5.9 —
8—14 points, n 12 30.0 ± 7.2 — 21 35.0 ± 6.2 —
15—21 points, n 14 35.0 ± 7.5 — 20 33.3 ± 6.1 —
22—28 points, n 8 20.0 ± 6.3 — 1 1.7 ± 1.7* —
AIS, score — — 13.9 ± 0.9 — — 11.0 ± 0.7*

0—5 points, n 3 7.5 ± 4.2 — 12 20.0 ± 5.2 —

6—9 points, n 7 17.5 ± 6.0 — 17 28.3 ± 5.8 —

10—15 points, n 10 25.0 ± 6.8 — 17 28.3 ± 5.8 —
16—24 points, n 20 50.0 ± 7.9 — 14 23.3 ± 5.5* —

Note. * Statistically significant difference between groups, p < 0.05.
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The ISI on average indicates subthreshold insom-
nia in the studied patients, with the degree of sleep 
disorders being more severe among military personnel 
— (14.8 ± 1.0) points compared to civilians — 
(12.3 ± 0.7) points, p < 0.05. Only 15.0 % of military 
personnel and 30% of civilians met the criteria for 
normal sleep according to the ISI. Severe insomnia 
was observed in 8 (20.0 ± 6.3) % of military personnel, 
which was statistically significantly higher compared 
to civilians (in 1 (1.7 ± 1.7) % of patients), p < 0.05.

Analysis of the AIS data followed the same pat-
tern as that of the Insomnia Severity Index. The 
average level of insomnia was moderate, but was 
more severe among military personnel — (13.9 ± 0.9) 
points compared to civi lians — (11.0 ± 0.7) points, 
p < 0.05. Severe insomnia was observed in half of 
the military personnel — 20 (50.0 ± 7.9) %, which 
was statistically significantly more frequent than 
among civilians — 14 (23.3 ± 5.5) %, p < 0.05.

According to the literature data, insomnia is 
highly prevalent in patients with asthma and is 
associated with systemic inflammation, decreased 
lung function, and increased mortality. Uncontrol led 
asthma is associated with significantly higher sever-
ity of insomnia and higher levels of depression, 
anxiety, and stress. Asthma control is a stronger 
independent predictor of insomnia severity. These 
findings highlight the clinical importance of assess-
ing sleep disturbances in patients with asthma [8]. 
Comorbid asthma, OSAS, depression, and in  somnia 
are associated multidirectionally with adverse 
clinical outcomes, worsening control, and increased 
frequency of asthma exacerbations [15]. Uncontrolled 
asthma is associated with nocturnal symptoms and 
awakenings. Sleep apnoea respon sible for sleep frag-
mentation and decreased sleep quality, and insomnia 

exacerbates symptoms of anxiety and depression, 
which in turn increase the risk of asthma exacerba-
tions, thus completing the vicious cycle [9].

Overall, the analysis of the questionnaire results 
in military personnel and civilians with severe 
asthma exacerbations showed that all patients had 
uncontrolled asthma and most of them had clinical 
signs of depression. All patients had anxiety disor-
ders and, on average, a moderate level of sleepiness, 
as well as poor sleep quality and subthreshold or 
moderate insomnia. Military personnel had signifi-
cantly worse asthma control according to the ACT 
questionnaire, and a greater degree of dyspnoea 
according to the mMRC questionnaire. The per-
centage of patients with a clinically meaningful level 
of sleepiness was statistically significantly higher 
among military personnel. According to the Pitts-
burgh Sleep Quality Index, military personnel had 
worse sleep quality. The Insomnia Severity Index 
and Athens Insomnia Scale scores were also higher 
among military personnel. Among civilians, the 
proportion of patients with clinical signs of depres-
sion, clinically significant and severe anxiety was 
significantly higher.

Conclusions
The features of psychological disorders in patients 

with severe asthma exacerbations in the wartime 
conditions are clinically significant depression, 
severe anxiety, sleep quality disorders, insomnia, and 
daytime sleepiness in most patients.

Psychological and sleep assessments are important 
in the management of asthma. Clinicians should 
consider the potential risk of depression, anxiety and, 
sleep problems in asthma patients, and offer appro-
priate counselling and interventions to patients.
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Результати та обговорення. Аналіз результатів анкетування військовиків і цивільних осіб із 
тяжкими загостреннями бронхіальної астми виявив, що всі досліджувані хворі мали неконтрольова-
ний перебіг астми, більшість — клінічні ознаки депресії. Усі пацієнти мали тривожні розлади та в 
середньому помірний рівень сонливості, а також погану якість сну. Індекс тяжкості безсоння та 
Афінської шкали безсоння в середньому в групах свідчили про субпорогове й помірне безсоння. 
Порівняно з цивільними особами військовикам із тяжкими загостреннями астми притаманний віро-
гідно гірший контроль астми, більший ступінь задишки, більша частка пацієнтів із клінічно значу-
щим рівнем сонливості, тяжким безсонням. У військовиків була гірша якість сну: (11,9 ± 0,7) бала за 
Піттсбурзьким опитувальником якості сну, (14,8 ± 1,0) бала за індексом тяжкості безсоння, 
(13,9 ± 0,9) бала за Афінською шкалою безсоння, тоді як у цивільних осіб відповідні показники ста-
новили (9,9 ± 0,6), (12,3 ± 0,7) та (11,0 ± 0,7) бала відповідно (р < 0,05). Серед цивільних осіб вірогід-
но більшою була частка хворих із клінічними ознаками депресії, клінічно значущої та тяжкої тривоги.

Висновки. Особливостями психологічних порушень у пацієнтів із тяжкими загостреннями брон-
хіальної астми в умовах воєнного стану є клінічно значуща депресія, тяжкий рівень тривоги, пору-
шення якості сну, безсоння та денна сонливість у більшості хворих. Клініцисти мають ураховувати 
потенційний ризик депресії, тр ивоги й проблем зі сном у пацієнтів з астмою та пропонувати хворим 
відповідні консультації та втручання.

Ключові слова: бронхіальна астма, стрес, загострення, депресія, тривога, безсоння, воєнний стан.


