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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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 studyused 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; FEV | or PEF >80% predicted; PEF or FEV, 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; FEV or PEF
>80% predicted; PEF or FEV | 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; FEV, or PEF 60-80%
predicted; PEF or FEV, variability >30%), severe persistent
(symptoms daily; frequent exacerbations; frequent nocturnal
asthma symptoms; limitation of physical activities; FEV, or
PEF <60% predicted; PEF or FEV | 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.
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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 (FEV)), Gensler index (FEV /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 (ANOV A) 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 «
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 2 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 o = 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



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

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)
19to 24 107(48,2)
25t0 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)

BMI: Body Mass Index; GINA: Global Initiative on Asthma.
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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 a-Cronbach
In the past 4 weeks, how often did your asthma
prevent you from getting as much done at work, 0,989
school or home?
During the past 4 weeks, how often have you had 0.990
shortness of breath? ’
During the past 4 weeks, how often did your asthma
symptoms (wheezing, coughing, shortness of breath, 0.990
chest tightness or pain) wake you up at night or ’
cearlier than usual in the morning?
During the past 4 weeks, how often have you used

. L 0,989
your reliever medication (such as salbutamol)?
How would you rate your asthma control during the

0,988

past 4 weeks?
a-Cronbach Total scores 0,991

25 —

zn T

ACT score

Controlled Partially controlled TUncontrolled

Type of asthma control, GINA

Figure 1. ACT scores according to the control level according to the
GINA classification.



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

. ACT
Indicator (Mean SD)
Gender

Male 23,8429

Female 24,1 £2,9
p =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
p>0,05
BMI
Below 18 24,8 £0,94
19 to 24 23,8 £3,42
25t0 29 23,8+£2,9
Above 30 24,3 2.4
p>0,05
Smoking
No 24,0 £3,0
Yes 24,0 £2,1
»>0,05
Alcohol
Doesn't use 23,9+3,1
Once a week 25,0 £0,0
Once a month 24,8 +0,6
p>0,05
Family history of asthma
Yes 24,524
No 22,6 £3,7
p>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

p<0,001*
*ANOVA; BMI: Body Mass Index.

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).
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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
MOC 25 (L), MOC 50 (L), and MOC 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
(a-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.



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

ACT

Indicator Controlled Partially Uncontrollable 12 Pis P
Controlled

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*
FEVI/FVC (%) 95,36 +3.5 94,97 +4.1 84,33 +4.9 0,098 <0,05* <0,05*
MOC 25 (L) 5,93 £0.3 5,12 +£0.35 4,73 +0.4 0.681 0,432 0,231
MOC 50 (L) 4,18 £0.25 3,73 £0.28 3,61 £0.3 0,089 0,184 0,121
MOC 75 (L) 2,02 £0.15 1,76 £0.18 1,78 £0.17 0,165 0214 0,159
*ANOVA; FEV1: Forced Expiratory Volume; FVC: Forced Vital Capacity.
Conclusion. Abbreviations.

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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ACQ: Asthma Control Questionnaire; ACT: Asthma Control
Test; GINA: Global Initiative on Asthma; FEV1: Forced
Expiratory Volume; PEF: Peak Expiratory Flow; BMI: Body
mass index; ERS: European Respiratory Society; ATS:
American Thoracic Society; FVC: Forced vital capacity.
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Appendix 1. Kazakh version of the ACT questionnaire.
Acknowledgments.

The authors express their gratitude for the administrative
and technical support provided by S.D. Asfendiyarov Kazakh
National Medical University.

Authors’ Contributions.

Z1, RB, MM, IF, ST, ST drafted the manuscript, ZI, RB, EK,
GT, SO conducted the analyses, TS supervised the work, ZI, RB,
MM, GT and EK designed and conducted the data collection.
All authors read, revised and approved the final manuscript.

Funding.

The study was supported by the grant of the Ministry of
Healthcare of the Republic of Kazakhstan “National Programme
for the Introduction of Personalized and Preventive Medicine
in the Republic of Kazakhstan (2021-2023)” (Grant Number
OR12165486).

Availability of data and materials.

All the available data was presented within the manuscript
text.

Declarations.

Ethic approval and consent to participate.

The study was approved by the Local Ethics Committee of
the S.D. Asfendiyarov Kazakh National Medical University,
Almaty, Republic of Kazakhstan (protocol of the Local Ethics
Commission No. 12 (118) of 28.09.2021). Moreover, the
study was registered with ClinicalTrials.gov (NCT05088512).
Participation in the study is completely voluntary. All
participants signed an informed consent prior to the start of the
study.

Consent for publication.
Not applicable.
Competing interests.
The authors declare no conflict of interest.



REFERENCES

1. Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for
asthma management and prevention: GINA executive summary.
Eur Respir J. 2008;31:143-178.

2. Silva D, Dias L, de Veras B, et al. Productivity Loss in Severe
Asthma: A Systematic Review. Value Health. 2022;25:S489.

3. Oh BC, Lee JE, Nam JH, et al. Health-related quality of
life in adult patients with asthma according to asthma control
and severity: A systematic review and meta-analysis. Front
Pharmacol. 2022;13.

4. Levy ML, Bacharier LB, Bateman E, et al. Key
recommendations for primary care from the 2022 Global
Initiative for Asthma (GINA) update. Npj Prim Care Resp M.
2023;33.

5. Pollack M, Gandhi H, Tkacz J, et al. The use of short-acting
bronchodilators and cost burden of asthma across Global
Initiative for Asthma-based severity levels: Insights from a
large US commercial and managed Medicaid population. J
Manag Care Spec Ph. 2022;28:881-891.

6. Novembre E, Giovannini M, Barni S, et al. From the Global
Initiative for Asthma report and asthma guidelines to real-life
asthma control: is there room for improvement? Ital J Pediatr.
2022;48.

7. Nathan RA, Sorkness CA, Kosinski M, et al. Development of
the asthma control test: a survey for assessing asthma control.
The Journal of allergy and clinical immunology. 2004;113:59-
65.

8. Vega JM, Badia X, Badiola C, et al. Validation of the Spanish
version of the Asthma Control Test (ACT). The Journal of
asthma : official journal of the Association for the Care of
Asthma. 2007;44:867-872.

9. van Dijk BCP, Svedsater H, Heddini A, et al. Relationship
between the Asthma Control Test (ACT) and other outcomes: a
targeted literature review. Bmc Pulm Med. 2020;20.

10. Costa DD, Pitrez PM, Barroso NF, et al. Asthma control
in the quality of life levels of asthmatic patients' caregivers: a
systematic review with meta-analysis and meta-regression. J
Pediat-Brazil. 2019;95:401-409.

11. Bime C, Gerald JK, Wei CY, et al. Measurement
characteristics of the childhood Asthma-Control Test and a
shortened, child-only version. Npj Prim Care Resp M. 2016;26.
12. Korn S, Both J, Jung M, et al. Prospective evaluation of
current asthma control using ACQ and ACT compared with
GINA criteria. Annals of allergy, asthma & immunology :
official publication of the American College of Allergy, Asthma,
& Immunology. 2011;107:474-479.

90

13. Jia CE, Zhang HP, Lv Y, et al. The Asthma Control Test and
Asthma Control Questionnaire for assessing asthma control:
Systematic review and meta-analysis. The Journal of allergy
and clinical immunology. 2013;131:695-703.

14. El Hasnaoui A, Martin J, Salhi H, et al. Validation of
the Asthma Control Test questionnaire in a North African
population. Respiratory medicine. 2009;103:S30-37.

15. Lenoir M, Williamson A, Stanford RH, et al. Assessment of
asthma control in a general population of asthmatics. Current
medical research and opinion. 2006;22:17-22.

16. Zhou X, Ding FM, Lin JT, et al. Validity of Asthma
Control Test in Chinese patients. Chinese medical journal.
2007;120:1037-1041.

17. Alves AM, Marques de Mello L, Lima Matos AS, et al.
Severe asthma: Comparison of different classifications of
severity and control. Respir Med. 2019;156:1-7.

18. Van Ganse E, Antonicelli L, Zhang Q, et al. Asthma-related
resource use and cost by GINA classification of severity in three
European countries. Respir Med. 2006;100:140-147.

19. Miller MR, Hankinson J, Brusasco V, et al. Standardisation
of spirometry. Eur Respir J. 2005;26:319-338.

20. Horne R, Price D, Cleland J, et al. Can asthma control be
improved by understanding the patient's perspective? BMC
pulmonary medicine. 2007;7:8.

21. Juniper EF, O'Byrne PM, Guyatt GH, et al. Development
and validation of a questionnaire to measure asthma control.
The European respiratory journal. 1999;14:902-907.

22. Uysal MA, Mungan D, Yorgancioglu A, et al. The validation
of the Turkish version of Asthma Control Test. Quality of life
research : an international journal of quality of life aspects of
treatment, care and rehabilitation. 2013;22:1773-1779.

23. Lababidi H, Hijaoui A, Zarzour M. Validation of the Arabic
version of the asthma control test. Annals of thoracic medicine.
2008;3:44-47.

24. Grammatopoulou EP, Stavrou N, Myrianthefs P, et al.
Validity and reliability evidence of the Asthma Control Test-
-ACT in Greece. The Journal of asthma : official journal of the
Association for the Care of Asthma. 2011;48:57-64.

25. Wallenstein GV, Carranza-Rosenzweig J, Kosinski M, et
al. A psychometric comparison of three patient-based measures
of asthma control. Current medical research and opinion.
2007;23:369-377.

26. Vinnikov D, Raushanova A, Mukatova I, et al. Asthma
control in Kazakhstan: need for urgent action. BMC pulmonary
medicine. 2023;23:7.



	Title

