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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: To date, several questionnaires have been 

developed as easy-to-use screening tools for assessing and 
monitoring asthma control as the Asthma Control Test 
(ACT). However, the assessment of the reliability of the ACT 
questionnaire translated into the Kazakh language has not been 
carried out yet. The study aimed to evaluate the reliability 
and validity of the Kazakh-language ACT questionnaire as an 
asthma control tool.

Methods: A multi-centre study was conducted in three 
Kazakhstan medical institutions for the period: from 02.05.2022 
to 06.05.2022. The study included 222 Kazakh patients 
(Kazakhs in the third generation) with a confirmed diagnosis 
of bronchial asthma. In this study, the ACT questionnaire 
translated into Kazakh was used to assess the level of asthma 
control. The form of asthma was determined in accordance 
with the recommendations of the Global Initiative on Asthma 
(GINA). The internal consistency of the questionnaire was 
analysed by using the reliability index (Cronbach's alpha). The 
clinical and demographic data were collected, including data on 
the spirometry.

Results: The Kazakhstani version of the ACT questionnaire 
showed high reliability, with Cronbach's alpha of 0.991. The 
majority of patients (87.4%) had controlled asthma. A significant 
difference was found in ACT scores between patients with a 
duration of asthma of 0-12 months and those with asthma for 
10 years or more. Similarly, significant differences were found 
in ACT scores based on the severity of asthma and the age of 
the patients. 

Conclusions: The ACT questionnaire translated into Kazakh 
proved to be useful tools for assessing asthma control in the 
Kazakhstani population.

Trial registration: ClinicalTrials.gov (NCT05088512).
Key words. Asthma, questionnaire, control, validity, 

Kazakhstan.
Introduction.

Asthma is a chronic inflammatory lung disease that affects 
an estimated 300 million people [1-3]. Over the past decade, 
GINA's international guidelines for managing asthma have 
largely focused on the importance of long-term asthma 
management with the primary goal of achieving and maintaining 
symptom control [4-6]. The fact that the level of asthma control 
is often overestimated by both patients and physicians indicates 
that asthma management recommendations alone are not 
sufficient to provide a proper assessment of the disease [7]. This 
shortcoming in assessing asthma control indicates the need for a 

simple method to quantify asthma control by both patients and 
clinicians [8]. 

To date, there are several questionnaires designed as easy-to-
use screening tools for assessing and tracking a multifaceted 
range of asthma interventions. For example, the Asthma Control 
Test (ACT) has been developed and validated [9-11]. It has been 
employed as screening tool to assess clinically relevant changes 
in individual patients in the previous 4 weeks (ACT) [12]. This 
questionnaire is simple and easy to complete by patients and 
allow practitioners to assess how well asthma symptoms are 
being controlled [13]. The GINA, ACT scales are widely used 
in clinical and scientific practice to assess asthma control [12].

Given that cultural factors can potentially influence responses 
to certain questionnaire questions, it is important that the 
questionnaire be cross-culturally validated, especially when 
translated into other languages [14]. However, to date, the 
validity and reliability of the Kazakh-translated version of the 
ACT have not been assessed in the Kazakh population.

Therefore, the aim of this study was to test the reliability and 
validity of the Kazakh-language translation of the ACT in the 
Kazakh population as a tool for asthma control.
Materials and Methods.
Setting and participants:

This multi-centre study involving patients diagnosed with 
asthma from the Center for Primary Health Care and Diagnostics 
of the S. D. Asfendiyarov KazNMU (Almaty), Medical Centre 
Hospital of President’s Affairs Administration of the Republic 
of Kazakhstan (Astana), Corporate Fund "University Medical 
Center" Republican Diagnostic Center (Astana) in the period 
from 02.05.2022 to 05. 06.2022.
Inclusion Criteria:

Patients with diagnosed bronchial asthma; age 18-70 years; 
Kazakh descent (both paternal and maternal grandparents 
being ethnic Kazakhs); ability and willingness to give written 
informed consent; adherence to research protocol.
Exclusion Criteria:

Mental/legal incapacitation preventing informed consent; 
pregnancy or lactation; active/history of tuberculosis; severe/
decompensated liver, kidney, or cardiovascular diseases; severe/
decompensated endocrine disorders; autoimmune diseases; 
oncological diagnoses.
Questionnaire:
This study used the Asthma Control Test (ACT) questionnaire. 

The ACT comprises five questions addressing asthma control 
over the prior 4 weeks. Each of these questions is based on 
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a 5-point scale, yielding a total maximum score of 25 points 
when all the responses are summed. A score of 25 indicates full 
control over asthma; a score within the 20-24 range signifies 
well-controlled asthma, and a score of 19 or lower denotes 
uncontrolled asthma [15]. Clinicians received training on the 
appropriate use of this questionnaire [16].

The questionnaire underwent a thorough translation process. 
Initially, it was directly translated from English to Kazakh and 
then backtranslated to English to verify accuracy. A dedicated 
team, including pulmonologists, allergists, and linguistic experts 
in both languages, supervised this. Three preliminary versions 
were produced, each tested on a subset of the population for 
clarity and relevancy, before finalization. The preliminary 
versions of the questionnaire were indeed tested on a smaller 
subset of the population to gauge clarity, comprehension, and 
relevancy. Feedback from these tests was incorporated into the 
final translation (Appendix 1).
Measurements.

The diagnosis of "asthma" in all patients was previously 
established, which was confirmed by the availability of medical 
records of inpatient treatment and / or seeking medical care on 
an outpatient basis.

Participants were categorized as having controlled, partially 
controlled, or uncontrolled asthma, as recommended by the 
Global Initiative for Asthma (GINA) [17]. Well-controlled 
asthma: daytime symptoms ≤ 2x/week; reliever need ≤ 2x/week; 
without activity limitation; without night waking. Partially 
controlled asthma: daytime symptoms > 2x/week; reliever 
need > 2x/week; any activity limitation; any night waking. 
Uncontrolled asthma: daytime symptoms > 2x/week; reliever 
need > 2x/week; any activity limitation; any night waking.

Asthma severity was classified according to GINA into the 
following forms: intermittent (symptoms less than once a week; 
brief exacerbations, nocturnal symptoms not more than twice a 
month; FEV1 or PEF ≥80% predicted; PEF or FEV1 variability 
<20%), mild persistent (symptoms more than once a week but 
less than once a day; exacerbations may affect activity and sleep; 
nocturnal symptoms more than twice a month; FEV1 or PEF 
≥80% predicted; PEF or FEV1 variability <20–30%), moderate 
persistent (symptoms daily; exacerbations may affect activity 
and sleep; nocturnal symptoms more than once a week; daily 
use of inhaled short-acting b2-agonist; FEV1 or PEF 60–80% 
predicted; PEF or FEV1 variability >30%), severe persistent 
(symptoms daily; frequent exacerbations; frequent nocturnal 
asthma symptoms; limitation of physical activities; FEV1 or 
PEF ≤60% predicted; PEF or FEV1 variability >30%) [1,18].

In addition, clinical and demographic indicators, such as 
gender, age, were studied.

By age, patients were divided into 5 categories, such as 18-30 
years old, 31-40 years old, 41-50 years old, 51-60 years old, and 
61-70 years old. 

According to the smoking status, the participants were 
divided into non-smokers and smokers. According to alcohol 
consumption, there was a division into 4 categories: does not 
drink alcohol, drinks alcohol daily, drinks alcohol once a week, 
drinks alcohol once a month. According to BMI, there was a 
division into 4 degrees, <18, 19-24, 25-29, >30.

Moreover, existence of family history of asthma was 
determined. Family history of asthma is the presence of asthma 
in direct family members, suggesting a potential genetic 
predisposition or familial inclination towards the onset of the 
condition. This is a descriptive label intended to highlight the 
familial prevalence of asthma rather than to classify it as a 
separate clinical entity.

The study of the functional state of the respiratory system was 
carried out using spirometry. The studies were carried out on 
the BTL-08 Spiro Pro setup. Spirometry performed under the 
research quality standards of the European Respiratory Society 
(ERS) and the American Thoracic Society (ATS) [19].

In the course of the work, the following spirometry parameters 
were analyzed: forced vital capacity (FVC), forced expiratory 
volume in 1 s (FEV1), Gensler index (FEV1/FVC), volume 
velocity in the middle section of the forced expiratory flow 
curve between 25 -75% of exhaled FVC (SOS25-75).
Statistical analysis.

The IBM SPSS Statistics v25(version 25.0, IBM SPSS Inc., 
Chicago, Illinois, USA) program was used for data analysis 
and statistical processing of the study results. For descriptive 
statistics, mean values (M), standard deviations (SD) and 
confidence intervals (95% CI) were calculated for the results 
of the ACT questionnaire, grouped by the level of control and 
severity of asthma. One-way analysis of variance (ANOVA) was 
used to compare the ACT scores between groups with different 
levels of asthma control (controlled, partially controlled, and 
uncontrolled) and asthma severity (intermittent, persistent mild, 
moderate, and severe).

Internal consistency reliability (Cronbach's coefficient α 
and Spearman's correlation coefficient) was used to assess 
the reliability of the ACT. A general rule of thumb is that an 
alpha of 0.7-0.8 is considered acceptable, 0.8-0.9 is good, and 
over 0.9 is excellent. When comparing groups by quantitative 
characteristics, the nonparametric Mann-Whitney U-test was 
used. Qualitative features were assessed using the χ2 test 
with Yates correction. The level of statistical significance 
was set at p < 0.05. To reduce the likelihood of Type I errors 
(false positives) in multiple tests, we applied the Bonferroni 
correction method. All results were presented in the form of 
tables and graphs illustrating the main findings of the study. To 
ensure statistical power, the sample size was calculated. Using a 
significance level of α = 0.05 and a power of 80%, the minimal 
clinically significant effect was defined as the difference in 
asthma control rates between groups. The calculations were 
performed in G*Power, and the final sample size was adjusted 
for data variability and participant dropout, ensuring sufficient 
power for the study.
Results.

Among the study participants, 36.9% (n = 82) were men 
and 63.1% (n = 140) were women. The mean age of men was 
35.3±13.9 years, and that of women was 31.5±10.9 years. 
Detailed clinical and demographic characteristics of study 
participants are presented in Table 1.

In terms of age groups, 50.0% (n=111) of the study participants 
fell into the 18-30 age category, while 23.9% (n=53) were 
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in the 31-40 age group. The majority of study participants, 
81.5% (n=181), were non-smokers and only 18.5% (n=41) 
were smokers. For alcohol use, 87.8% (n=195) of the study 
participants reported not consuming alcohol, while 11.3% 
(n=25) reported consuming alcohol once a month.

Based on Body Mass Index (BMI), 48.2% (n=107) of patients 
were of normal weight, 20.3% (n=45) were underweight, and 
23.9% (n=53) were overweight. In terms of family history of 
asthma, 75.2% (n=167) of cases showed an existence of it. 

The duration of asthma was 0-12 months for the majority of 
the cases, 61.3% (n=136). Only 2.3% (n=5) of cases reported a 
duration of asthma of 10 years or more. Multi-morbid diseases 
were absent in 91.9% (n=204) of cases, with chronic heart 
disease being identified in 14.9% (n=33) of asthma patients.

As per the Global Initiative for Asthma (GINA) classification, 
controlled asthma was identified in 87.4% (n= 194) of patients, 
while partially controlled and uncontrolled forms were found in 
11.3% (n=25) and 1.4% (n=3) of cases, respectively.

The ACT questionnaire was validated by Cronbach's alpha, 
scoring 0.991, indicating high reliability of this questionnaire 
when translated into Kazakh (Table 2).

Table 2. Assessment of the reliability of the ACT questionnaire.
Questions α-Cronbach 
In the past 4 weeks, how often did your asthma 
prevent you from getting as much done at work,
school or home?

0,989

During the past 4 weeks, how often have you had 
shortness of breath? 0,990

During the past 4 weeks, how often did your asthma 
symptoms (wheezing, coughing, shortness of breath, 
chest tightness or pain) wake you up at night or 
earlier than usual in the morning?

0,990

During the past 4 weeks, how often have you used 
your reliever medication (such as salbutamol)? 0,989

How would you rate your asthma control during the 
past 4 weeks? 0,988

α-Cronbach Total scores 0,991

Indicator Number
Gender, n (%)
      Male 82 (36,9)
     Female 140 (63,1)
Age n (%),
    18-30 yrs 111(50,0)
    31-40 yrs 53(23,9)
    41-50 yrs 37(16,7)
     51-60 yrs 17(7,7)
    61-70 yrs 4(1,8)
Smoking 
    No 181(81,5)
    Yes 41(18,5)
Alcohol
    Doesn't use 195(87,8)
    Once a week 2(,9)
    Once a month 25(11,3)
BMI
    < 18 45(20,3)
   19 to 24 107(48,2)
   25 to 29 53(23,9)
   > 30 17(7,7)
Family history of asthma
   Yes 167(75,2)
   No 55(24,8)
Presence of atopic disease at the time of examination
   Atopic dermatitis 33(14,9)
   Intermittent allergic rhinitis 113(50,9)
   Persistent allergic rhinitis 70(31,5)
   Contact allergic dermatitis 4(1,8)
   Recurrent urticaria 2(0,9)
Duration of asthma
    0-12 months 136(61,3)
    1-3 years 35(15,8)
    3-5 years 21(9)
    5-10 years 25(11,3)
   10 or more years 5(2,3)
Multimorbid diseases
    No 204(91,9)
    Chronic heart disease 13(5,8)
    Chronic liver disease 2(0,9)
    Chronic kidney disease 1(0,5)
    Chronic diseases of the nervous system 2(0,9)
By level of control, GINA
    Controlled 194(87,4)
    Partially controlled 25(11,3)
    Uncontrollable 3(1,4)
By severity
    Intermittent 138(62,2)
    Mild persistent 54(24,3)
    Persistent moderate 27(12,2)
    Severe persistent 3(1,4)

Table 1. Clinical and demographic characteristics of patients with 
asthma.

BMI: Body Mass Index; GINA: Global Initiative on Asthma.
Figure 1. ACT scores according to the control level according to the 
GINA classification.
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ACT scores varied significantly based on the control level of 
asthma as per the GINA classification (Figure 1). The mean 
ACT score was significantly higher in patients with controlled 
asthma (24.6±1.4 points), compared to those with uncontrolled 
asthma (16.7±2.1 points, p < 0.001). Patients with a partially 
controlled form of asthma had an intermediate score of 20.3±5.9 
points.

ACT scores were significantly lower in patients with a longer 
duration of asthma (p=0.001), and in those with worsening 
asthma severity (p=0.001). 

In the Table 4, the FEV1, FVC, and FEV1/FVC percentages 
are noteworthy. The Uncontrollable group displays lower 
FEV1 and FVC values than both the Controlled and Partially 
Controlled groups, with these differences being statistically 
significant in certain comparisons. Particularly, the FEV1 and 
FEV1/FVC percentages show significant differences when 
contrasting Controlled and Uncontrollable groups, as well as 
the Partially Controlled vs. Uncontrollable groups. The indices 
МОС 25 (L), МОС 50 (L), and МОС 75 (L) do not exhibit 
significant variations across the groups.
Discussion.

Given the above results, it's clear that the Kazakh version of 
the ACT questionnaire is valid and reliable tools for assessing 
asthma control.

This is the first study conducted in Kazakhstan to evaluate the 
reliability and validity of the Kazakh version of the ACT for 
patients with asthma. An important factor leading to uncontrolled 
asthma is an inadequate assessment of control, as highlighted in 
past research [20]. ACT questionnaire is recognized as reliable, 
standardized, and validated tool for assessing clinical control of 
asthma [21].

In our study, the reliability of the Kazakh version of the ACT 
(α-Cronbach -0.991) questionnaire was demonstrated, making it 
effective tool for monitoring asthma control. This value aligns 
with the internal consistency found in the original version and 
various translations of the ACT questionnaire [8,16,22-24].

Our study found that scores on the Kazakh ACT questionnaire 
aligned with the level of asthma control, as classified by the 
GINA guidelines [17]. Previous studies have confirmed that 
ACT correlate with peer-reviewed asthma control, even though 
correlation coefficients are around r = 0.5 [25].

An interesting finding of our study is the relationship between 
age, family history of asthma, duration and severity of asthma 
and the scores obtained on the ACT scale. This is important 
because it shows that this questionnaire not only provide an 
assessment of asthma control, but it can also provide some 
indication of the factors that may be influencing this control. 
This can offer valuable insights for clinicians and help inform 
more personalized approaches to asthma management.

Significantly, the demographic and clinical characteristics 
of patients showed some consistency on the ACT scale in 
our study. The duration and severity of asthma, in particular, 
displayed a statistically significant agreement on the ACT scale, 
which demonstrates the validity of the translated questionnaire.

Furthermore, we noticed a high prevalence of rhinitis in our 
study, which aligns with earlier research in Kazakhstan [26]. 
This highlights the importance of comprehensive management, 
considering co-existing conditions that can impact asthma 
control.

However, despite the high level of asthma control according 
to GINA, previous data indicates a lack of patient knowledge 
and skills regarding their asthma in Kazakhstan, while 
pharmacological treatment remains sub-optimal [26]. This 
emphasizes the need for ongoing educational efforts alongside 
the use of these questionnaires.

Indicator АСT 
(Mean ±SD)

Gender
      Male 23,8 ±2,9
     Female 24,1 ±2,9
р ≥0,05
Age
    18-30 yrs 24,4 ±1,6
    31-40 yrs 23,0 ±3,6
    41-50 yrs 24,1±2,1
     51-60 yrs 24,6 ±2,5
р≥0,05
BMI
   Below 18 24,8 ±0,94
   19 to 24 23,8 ±3,42
   25 to 29 23,8 ±2,9
   Above 30 24,3 ±2,4
р≥0,05
Smoking 
    No 24,0 ±3,0
    Yes 24,0 ±2,1
р≥0,05
Alcohol
    Doesn't use 23,9 ±3,1
    Once a week 25,0 ±0,0
    Once a month 24,8 ±0,6
р≥0,05
Family history of asthma
    Yes 24,5 ±2,4
     No 22,6 ±3,7
р≥0,05
Duration of asthma
    0-12 months 24,9 ±0,7
    1-3 years 22,8 ±3,9
    3-5 years 20,6 ±3,3
    5 - 10 years 19,0 ±3,7
    10 or more years 18,5 ±0,7
p ≤0,001*
By severity
     Intermittent 24,9 ±0,5
     Mild persistent 23,8 ±2,5
     Persistent moderate 20,6±5,8
     Severe persistent 16,7 ± 2,1
р≤0,001*
*ANOVA; BMI: Body Mass Index.

Table 3. ACT score depending on the clinical and demographic 
characteristics of patients with asthma.
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Indicator
ACT

P1-2 P1-3 P2-3Controlled Partially 
Controlled Uncontrollable

FEV1 (%) 96,97 ±4.5 96,66 ±5.2 77,33 ±6.7 0,172 ≤0,001* ≤0,05*
FVC (%) 97,25 ±4.0 97,43 ±4.8 88,67 ±5.6 0,467 ≤0,05* ≤0,05*
FEV1/FVC (%) 95,36 ±3.5 94,97 ±4.1 84,33 ±4.9 0,098 ≤0,05* ≤0,05*
МОС 25 (L) 5,93 ±0.3 5,12 ±0.35 4,73 ±0.4 0.681 0,432 0,231
МОС 50 (L) 4,18 ±0.25 3,73 ±0.28 3,61 ±0.3 0,089 0,184 0,121
МОС 75 (L) 2,02 ±0.15 1,76 ±0.18 1,78 ±0.17 0,165 0,214 0,159

Table 4. ACT and Pulmonary function test indices by level of control.

*ANOVA; FEV1: Forced Expiratory Volume; FVC: Forced Vital Capacity.

Conclusion.
The results of this study demonstrate that the ACT 

questionnaire, translated into Kazakh, provide a reliable and 
applicable method for evaluating external control measure in 
patients with asthma within the Kazakh population. Given their 
efficacy in monitoring asthma control, this questionnaire may 
serve as valuable tool for healthcare providers and patients 
alike, enabling more personalized and effective treatment plans. 
Continued use and further study of this tool could potentially 
optimize the prevention, management, and treatment of asthma 
in Kazakhstan, leading to improved patient outcomes and a better 
understanding of the disease within this specific demographic.
Study Limitations.

The results of this study should be interpreted in light of 
certain limitations. First, while the study's participants represent 
a broad range of individuals, the sample size may not have been 
sufficiently large or diverse to reflect the full spectrum of the 
asthma patient population in Kazakhstan. Due to the application 
of strict inclusion and exclusion criteria, there might have 
been a reduction in within-sample variability, which limits the 
generalizability of our findings to the broader population of 
patients with asthma.

Secondly, the potential for selection bias cannot be 
overlooked. The study's participants were drawn from a limited 
number of institutions, which might not accurately represent 
the diverse population of asthma patients across the country. 
The conclusions drawn from this research, therefore, may not 
be fully applicable to all individuals with asthma in Kazakhstan.

Moreover, the study relied on self-reported data from the 
ACT questionnaire, which may be subject to recall bias and 
subjectivity. It is important to consider these factors when 
interpreting the results.

Finally, the cross-sectional nature of this study limits our 
ability to infer causal relationships. Longitudinal studies would 
be beneficial to assess the long-term implications of the findings 
and to monitor changes over time in the asthma control of 
Kazakh patients.

Despite these limitations, this study makes an important 
contribution to our understanding of the reliability and 
applicability of the ACT questionnaire for assessing asthma 
control in the Kazakh language and setting. Future research 
should focus on expanding the sample size and diversifying 
the patient pool to improve the representativeness of the study. 
Additionally, conducting longitudinal studies will help evaluate the 
long-term effectiveness of this questionnaire in managing asthma.
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Test; GINA: Global Initiative on Asthma; FEV1: Forced 
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