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Abstract

Introduction. Stroke remains a leading cause of death and disability, with rising global
burden. Transient ischemic attack (TIA) is often overlooked despite requiring urgent care.
Evidence on stroke awareness, intended action, and access to acute care in Kazakhstan is
limited.

Aim. To assess public stroke awareness and its sociodemographic distribution, test
whether knowledge predicts appropriate intended action, describe barriers in the acute stroke
pathway, and identify targets for system improvement.

Materials and Methods. Two independent cross-sectional online surveys
(StrokeTimeBrain v1.4) were conducted in February—April 2026. Module A included
community adults aged >18 years (n=383), and Module B included patients and caregivers with
a suspected stroke/TIA care contact within the previous 24 months (n=397). Outcomes included
a composite knowledge score (0-15), three symptom vignettes, and a four-item care-experience
scale. Analyses used 2 tests, nonparametric comparisons, and logistic/Poisson regression
adjusted for age, sex, education, residence, and region.

Results. Overall knowledge was modest (mean 6.5/15). Only 20.4% identified the <4.5-
hour thrombolysis window, and reperfusion-treatment awareness was low, although 94.5%
knew the emergency number. Knowledge increased with age, while the youngest respondents
were least informed. Appropriate “call EMS” responses declined from 83.6% for slurred speech
to0 60.8% for transient/ TIA symptoms (p<0.001). Correct intended action was associated mainly
with urban residence (aOR 3.22), not with total knowledge score. Willingness to use telestroke
was high (78.1%). Among care users, satisfaction was high (7.9/10), and imaging delay was the
main bottleneck (42.1%).
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Conclusion. Stroke awareness in Kazakhstan was modest and unevenly distributed.
Education should emphasize urgency and TIA, while system improvement should prioritize
EMS, imaging, and telestroke capacity, especially in weaker regions.

Key words: stroke, transient ischemic attack, health knowledge, emergency medical
services, patient satisfaction, health services accessibility.

Introduction. Stroke is among the leading causes of death and acquired adult disability
worldwide, and its global burden has continued to rise in absolute terms despite declining age-
standardized rates [1]. Most strokes are ischemic, and for these the available reperfusion
therapies are exquisitely time-dependent, hence, intravenous thrombolysis confers maximal
benefit when started within 4.5 hours of symptom onset, and mechanical thrombectomy,
although now feasible in selected patients out to 24 hours, yields better outcomes the earlier it
is performed [2]. Because an estimated 1.9 million neurons are lost for every minute that a
large-vessel occlusion remains untreated, the interval between symptom onset and the start of
definitive care is the single most important modifiable determinant of outcome — the principle
captured by the maxim that, in stroke, “time is brain”.

The earliest and most fragile link in the stroke chain of survival lies outside the hospital.
Reperfusion can only be delivered to patients who recognize that something is wrong, attribute
it to a medical emergency, and activate emergency medical services (EMS) without delay [3].
In low- and middle-income countries (LMICs), prehospital delay is the dominant reason that
eligible patients never reach treatment in time, and this delay is driven less by the technical
capacity of hospitals than by limited public awareness of stroke warning signs, low health
literacy, and structural barriers to rapid transport [3,4]. A recurring and counter-intuitive
observation is that improving factual knowledge of stroke does not reliably translate into faster
help-seeking. Educational campaigns have repeatedly raised symptom recognition without
changing behavior, implying that attitudinal and contextual factors like perceived urgency, trust
in the system, and access also govern whether people act [4].

Transient ischemic attack (T1A) and rapidly resolving deficits represent a particular blind
spot. Because the symptoms disappear, they are easily dismissed, yet they identify exactly the
patients in whom prompt assessment and secondary prevention avert a disabling completed
stroke. Whether the public extends the same urgency to fleeting symptoms as to fixed deficits
has rarely been examined directly in population samples.

These issues are especially salient in Kazakhstan and the wider Central Asian region,
where the burden of stroke is high and the risk of premature cerebrovascular death is among
the greatest in the world [5]. National data show a rising incidence of cerebrovascular disease
and substantial in-hospital mortality, alongside long prehospital intervals and an uneven
distribution of specialized stroke services across a vast and largely rural territory [6,7]. Marked
urban—rural and regional inequities in cardiovascular outcomes have been documented, and
access to time-critical imaging and reperfusion remains concentrated in larger urban centers
[8]. In such settings, telemedicine-supported stroke care (“telestroke”) has emerged
internationally as a strategy to bridge geographical barriers, extend specialist expertise to
peripheral hospitals, and increase the proportion of patients treated within the therapeutic
window [9,10]. Its success, however, depends not only on infrastructure but on public
willingness to use it.

Despite this, population-level evidence on what the public in Kazakhstan actually knows
about stroke, how people intend to act when symptoms arise, how they perceive their access to
emergency care, and how those who have already been through the system experienced it
remains scarce. Most regional data derive from administrative mortality registries rather than
from the community and patient perspective. Understanding these upstream and downstream
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weak points is a prerequisite for designing campaigns and service reforms that shorten the path
from symptom onset to treatment.

We therefore conducted the StrokeTimeBrain (STB) survey, a cross-sectional study
comprising two complementary instruments: a general-population module assessing stroke
knowledge, intended response to symptom vignettes, perceived barriers to calling EMS,
perceived access to hospital care, and willingness to use a 24/7 telestroke consultation service
(Module A); and a separate module capturing the lived experience and satisfaction of patients
and caregivers who had sought care for suspected stroke or TIA within the preceding 24 months
(Module B). Our aims were to quantify public stroke awareness and its sociodemographic
distribution, to determine whether knowledge predicts intended appropriate action, to
characterize perceived and experienced barriers along the acute stroke pathway, and to identify
the most actionable targets for system-level improvement in this setting.

Materials and methods

Ethical issues

This study complied with the ethical principles outlined in the Declaration of Helsinki
and received approval from the local bioethics committee of the Kazakhstan School of Public
Health (protocol No. 6, IRB-164-2024, date 02.05.2024) and continuations with protocols
No. 12 from 06.05.2025 and No. 9 from 30.04.2026.

Study Design, Settings, Patient Population and Size

We conducted two cross-sectional surveys, collectively termed the StrokeTimeBrain
(STB) Survey (Supplementary Material 1), to characterize stroke-related knowledge, intended
emergency behavior and access to care in the general adult population (Module A) and the care
experience and satisfaction of people who had recently sought emergency or hospital care for
suspected stroke (Module B). The two modules used distinct instruments and target populations
and were analyzed as independent samples.

The survey was conducted in Kazakhstan and covered all five macroregions (Southern,
Northern, Western, Eastern and Central) and both urban and rural settlements. The
questionnaire was available in Russian and Kazakh. Data were collected between February
2026 and April 2026 using Yandex survey platform of online questionnaire. The instrument
was version 1.4 of the STB Survey. Module B captured care episodes that had occurred within
the 24 months preceding questionnaire completion. Participants were recruited through an open
online survey distributed via social media and through community networks. Participants were
not recruited through clinical encounters. All responses were collected in a single standardized
electronic format. Using one survey mode for every respondent minimized variability
attributable to mixed administration modes. Recruitment was non-probability and self-selected,
so the resulting sample is a convenience sample.

The required sample size was estimated using the standard formula for estimating a single
population proportion (Cochran) [11]. For an infinite or very large population,

no=22-p(l —p)/d?
(1)
where Z = 1.96 (corresponding to a 95% confidence level), p = 0.5 (the proportion

assumed to yield the maximum required sample size in the absence of a prior estimate), and d
= 0.05 (the desired margin of error). This gives approximately 384 respondents.
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A finite population correction was then applied using the annual number of incident
strokes reported for Kazakhstan in 2019 (N = 31,814) as the reference population [7]:

n=no/[l+ (no—1)/NJ
)

n=2384.2/[1+383.2/31,814] =380,

(3)

yielding a target of approximately 380 completed questionnaires. The achieved samples
(Module A, n=383; Module B, n =397) both met or exceeded this target. Because the reference
population is large, the finite population correction had a negligible effect (385 versus 380).
The target is therefore robust to the choice of denominator.

Module A was open to community-dwelling adults aged 18 years or older residing in
Kazakhstan. Within the instrument, the single explicit eligibility step was informed consent:
respondents who did not consent at the first item were routed out of the survey and not analyzed.
Of 388 completed Module A questionnaires, 5 respondents who declined consent were
excluded, leaving 383 participants for analysis.

Module B was directed at individuals who was as the patient or as an accompanying
relative or caregiver had contact with EMS, a hospital emergency department, or inpatient care
for suspected stroke or TIA within the previous 24 months. Eligibility was established through
screening items on consent and on prior care contact. Diagnoses were not verified against
medical records, discharge summaries, or imaging results. A total of 397 eligible respondents
completed Module B. Because the two modules were not linked at the individual level, no
respondent contributed paired records across modules

Variables

Module A. The principal outcomes were stroke knowledge and intended appropriate
emergency response. Stroke knowledge was summarized using a composite index (range 0-15)
constructed by the authors for this study. One point was awarded for each correctly identified
item: recognition of each of the five cardinal warning signs (unilateral face/limb weakness or
numbness; speech or comprehension disturbance; sudden visual loss or diplopia; vertigo with
gait/coordination disturbance; sudden severe unusual headache — 5 points); identification of
each established risk factor (hypertension, diabetes, smoking, obesity, atrial fibrillation, high
cholesterol — 6 points); awareness of each reperfusion therapy (intravenous thrombolysis;
mechanical thrombectomy — 2 points); selection of the correct thrombolysis time window (<4.5
hours — 1 point); and identification of the correct emergency telephone number (1 point). Both
"I do not know" and incorrect responses were scored 0; no negative marking was applied. The
index was developed by the authors and has not undergone formal testing of reliability or
validity. It should therefore be regarded as a pragmatic descriptive summary rather than a
validated psychometric instrument. Intended emergency response was assessed with three
clinical vignettes — sudden slurred speech, sudden unilateral limb weakness, and transient
symptoms resolving within 10-15 minutes (suggestive of TIA). For each vignette, the response
“immediately call EMS (103/112)” was defined as appropriate, and an appropriate-action score
(0-3) summed the number of appropriate responses across the three vignettes. Secondary
outcomes were perceived travel time to hospital, willingness to use a hypothetical 24/7
telestroke consultation service, and self-reported reasons for not calling EMS immediately.
Candidate predictors and potential confounders were age group (18-29, 30-44, 45-59, >60

@)sy | 30
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3SHMY Ne 2 (77) — 2026
ISSN 2524 - 0684 e-ISSN 2524 - 0692

years), sex, education (secondary or below, vocational, higher, postgraduate), residence
(urban/rural) and macroregion.

Module B. The outcomes were the patient/caregiver care experience and overall
satisfaction. A four-item experience scale captured perceived speed of help, clarity of
explanation, respectfulness of staff and coordination of the care team, each rated from 1
(strongly disagree) to 5 (strongly agree); the mean of the four items was used as a composite
experience score after assessment of internal consistency. Overall satisfaction was measured
with a single 0—10 global rating; because of a pronounced ceiling effect, the primary analytic
outcome was a dichotomous “top-box” rating (>9 of 10). Continuity-of-care outcomes were the
clarity of discharge instructions (full / partial / none) and whether rehabilitation or follow-up
had been organized (yes / partial / no). Candidate predictors were respondent role (patient
versus caregiver), mode of arrival (EMS, self-transport, inter-hospital transfer), EMS arrival-
time band, macroregion and time since the index episode.

All variables were obtained by participant self-report using the structured STB
questionnaire (Module A, 20 items; Module B, 12 items). Single-choice items were recorded
as mutually exclusive categories. Multiple-response items (stroke symptoms, risk factors,
barriers to calling EMS, care-pathway problems, and information sources) were captured as
independent binary indicators and, where relevant, summed into count scores. The four
experience items used a common 5-point Likert format and the global satisfaction item a 0-10
numeric rating. Within each module, identical instruments and response formats were
administered to all respondents. The two modules used distinct instruments appropriate to their
respective populations, and no between-instrument comparison was made.

Statistical analysis

Categorical variables are summarized as counts and percentages and continuous scores
as mean (SD) with median [IQR]. A composite knowledge score (0-15) combined symptom
recognition, risk-factor knowledge, treatment awareness, the correct thrombolysis window, and
the correct emergency number. Group differences were tested with the x2 test (or Fisher's exact
test), Mann—Whitney U and Kruskal-Wallis tests, and ordinal trends with the Spearman rank
correlation. Within-subject differences across the three symptom vignettes were assessed with
Cochran's Q and pairwise McNemar tests with Bonferroni correction. Multivariable
associations were modelled with logistic regression (adjusted odds ratios, aOR) and Poisson
regression (rate ratios, RR), adjusting for age, sex, education, residence, and region. Internal
consistency of the four-item experience scale was assessed with Cronbach's a and McDonald's
o. Tests were two-sided at a = 0.05; estimates are reported with 95% confidence intervals (CI).

Results

Sample characteristics

Characteristics of both samples are shown in Table 1. The Module A sample skewed
younger and urban: 72.3% were under 45 years (32.1% aged 18-29 and 40.2% aged 30-44),
whereas only 4.7% (n = 18) were aged 60 or older, which was the group at highest stroke risk.
Just over half were women (55.1%) and four-fifths lived in urban areas (80.2%); vocational
education was the most frequent level (42.6%). In Module B, caregivers accounted for 71.0%
of respondents and patients for 29.0%. The index episode had occurred 12—24 months earlier
for most respondents (57.9%), and patients had reached hospital by emergency medical service
(EMS) in 52.6% of cases and by their own means in 45.1%.

@)sr 31
© The Author(s), 2026. Licensed under CC BY 4.0



BECTHUK KA3SHMY Ne 2 (77) — 2026
ISSN 2524 - 0684 e-ISSN 2524 - 0692

Table 1. Sample characteristics.

Characteristic

MODULE A (N=383)

Value

Age

18-29 123 (32.1%)
30-44 154 (40.2%)
45-59 88 (23.0%)
60+ 18 (4.7%)
Sex

Female 211 (55.1%)
Male 172 (44.9%)
Region

South 114 (29.8%)
North 123 (32.1%)
West 62 (16.2%)
East 44 (11.5%)
Central 40 (10.4%)
Residence

Urban 307 (80.2%)
Rural 76 (19.8%)
Education

Secondary- 62 (16.2%)
Vocational 163 (42.6%)
Higher 142 (37.1%)
Postgraduate 16 (4.2%)

Knowledge score (0-15)
Appropriate-action score (0-3)
Telestroke willingness

6.54 (3.20) / 6 [4, 8]
2.18 (1.03) / 3 [1, 3]

Yes 299 (78.1%)
No 26 (6.8%)
Unsure 58 (15.1%)
Perceived travel time

<=15 164 (42.8%)
15-30 94 (24.5%)
30-60 39 (10.2%)
>60 20 (5.2%)
Don't know 66 (17.2%)

Respondent role

MODULE B (N=397)

Patient 115 (29.0%)
Caregiver 282 (71.0%)
Region

South 115 (29.0%)
North 110 (27.7%)
West 70 (17.6%)
East 43 (10.8%)
Central 59 (14.9%)
Time since episode

0-3m 85 (21.4%)
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3-6m 26 (6.5%)
6-12m 56 (14.1%)
12-24m 230 (57.9%)
Mode of arrival
EMS 209 (52.6%)
Self 179 (45.1%)
Transfer 9 (2.3%)
EMS arrival time
<=15 113 (28.5%)
15-30 110 (27.7%)
30-60 50 (12.6%)
>60 15 (3.8%)
>120 4 (1.0%)
Not called / don't remember 105 (26.4%)
Experience scale (1-5) 4.17 (0.72) /1 4 [4, 5]
Discharge instructions clear
Full 260 (65.5%)
Partial 105 (26.4%)
No 23 (5.8%)
No discharge / don't remember 9 (2.3%)
Rehabilitation organised
Yes 170 (42.8%)
Partial 127 (32.0%)
No 66 (16.6%)
Not required / don't know 34 (8.6%)
Overall rating (0-10) 7.86 (2.09) /8 [7, 10]

Stroke knowledge and its sociodemographic gradient

Overall stroke knowledge was modest (mean composite score 6.5 of 15, SD 3.2; median
6) (Table 2). Specific gaps were marked: only 20.4% of respondents identified the correct <4.5-
hour window for thrombolysis while 68.9% answered “don't know”, and awareness Of
reperfusion treatments was low (35.8% had heard of thrombolysis and 25.3% of
thrombectomy), even though 94.5% knew the emergency telephone number. Knowledge
increased monotonically with age, from 5.3 in those aged 18-29 to 9.3 in those aged 60+
(Spearman p = 0.27, p < 0.001), and more weakly with education (p = 0.13, p = 0.011). Urban
residents scored higher than rural residents (p = 0.012), and scores differed across macroregions
(Kruskal-Wallis p = 0.004). The age and education gradients are shown in Figure 1.

Table 2. Composite knowledge score (0-15) by sociodemographic group.

Characteristic n (%) Mean (SD) Median Test Statistic p-value
Age, years Spearman p =0.266  <0.001
18-29 123 (32.1%) 5.30 (3.20) 5.0
30-44 154 (40.2%) 6.94 (3.00) 6.0
45-59 88 (23.0%)  7.03 (2.73) 7.0
> 60 18 (4.7%)  9.28 (4.06) 7.5
Education Spearman p =0.130 0.011
Secondary 62 (16.2%) 5.95 (2.54) 6.0
or less
Vocational 163 (42.6%) 6.20 (2.76) 6.0
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Higher 142 (37.1%) 7.07 (3.70) 6.5
Postgraduate 16 (4.2%) 7.69 (4.13) 9.0
Residence Mann-Whitney U = 0.012
13828
Urban 307 (80.2%) 6.75(3.36) 6.0
Rural 76 (19.8%) 5.70 (2.29) 55
Region Kruskal-Wallis H = 0.004
15.36
South 114 (29.8%) 7.06 (3.66) 6.0
North 123 (32.1%) 5.76 (2.94) 5.0
West 62 (16.2%)  6.05 (2.92) 6.5
East 44 (115%)  7.34 (2.15) 7.0
Central 40 (10.4%) 7.38(3.42) 6.0
9.3
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Figure 1. Stroke-knowledge gradient by age and education
(mean composite score with 95% Cl).

Knowledge rose steadily across age groups and, less steeply, across educational levels —
indicating that the youngest adults, rather than the oldest, were the least informed about stroke.
Although 90.9% of respondents said they would call EMS first at any suspicion of stroke,
intended appropriate action fell progressively as the presenting symptoms became less
dramatic. The proportion choosing to call EMS declined from 83.6% for sudden slurred speech,
to 73.9% for one-sided limb weakness, to 60.8% for transient symptoms resolving within 10—
15 minutes (Table 3). This within-subject decline was highly significant (Cochran's Q = 82.9,
df = 2, p < 0.001), and all three pairwise comparisons remained significant after Bonferroni
correction (each p < 0.001). The largest gap was between the overt-deficit and the transient-
symptom scenarios, indicating that the public is least likely to seek emergency care precisely
when symptoms are fleeting — the clinical situation in which rapid assessment is most valuable.

Table 3. Appropriate “call EMS” response rates across the three symptom vignettes.

Symptom Vignette Total (n) Appropriate Response,
n (%o)
Slurred speech 383 320 (83.6%)
Limb weakness 383 283 (73.9%)
Transient/TIA 383 233 (60.8%)
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Overall Difference: Cochran's Q =82.88, df =2, p <0.001

Pairwise Comparison Discordant (0—1) Discordant (1—0) Adjusted
p-value
Speech vs. Limb weakness 20 57 <0.001
Speech vs. TIA 12 99 <0.001
Limb weakness vs. TIA 19 69 <0.001

Notes: EMS = Emergency Medical Services; TIA = Transient Ischemic Attack. Adjusted p-values for pairwise
comparisons were calculated using the Bonferroni correction method. Discordant pairs represent the shift in
responses between the compared vignettes (O=Inappropriate/Did not call EMS, 1=Appropriate/Called EMS).

Determinants of appropriate response and telestroke acceptance

In the multivariable model for appropriate response to the TIA vignette (Table 4), the
composite knowledge score was not a significant predictor (aOR 1.03, 95% CI 0.96-1.11, p =
0.41). The dominant determinant was urban residence (aOR 3.22, 95% CI 1.81-5.73, p <
0.001), and respondents in the Western macroregion were markedly less likely to respond
appropriately (aOR 0.23, 95% CI 0.09-0.59, p = 0.002); age, sex and education showed no
independent association. The Poisson model for the number of appropriate vignette responses
(0-3) gave concordant results — higher in urban residents (RR 1.39, p = 0.002) and lower in the
West (RR 0.76, p = 0.045), again without an independent knowledge effect. Taken together,
the appropriate-response gap appears geographic and structural rather than purely a function of
knowledge.

Willingness to use a hypothetical 24/7 telestroke consultation was high overall (78.1%
yes, 6.8% no). In the adjusted model, willingness rose strongly with age (45+ vs 18-29: aOR
7.47,95% CI 3.04-18.35, p < 0.001) and was lower among men (aOR 0.42, 95% CI 0.24-0.74,
p = 0.003), with higher acceptance in the Southern region (aOR 3.34, p = 0.021). Notably, all
18 respondents aged 60+ endorsed the service, producing complete separation; age was
therefore collapsed into three categories for this model. The direction of the age effect is the
opposite of the a-priori expectation that younger, more digitally engaged respondents would be
most receptive.

Table 4. Predictors of appropriate TIA vignette response and telestroke utilization.

Characteristic Appropriate p-value Willingness  p-value Number of p-value
EMS Response to Use Appropriate
to TIA Vignette Telestroke Vignette
OR (95% CI) Service Responses
OR (95% CI) RR (95% CI)
Age Group
18-29 Reference - Reference - Reference -
30-44 1.38 0.238 1.85 (1.00- 0.051 1.07 (0.91- 0.414
(0.81-2.37) 3.42) 1.27)
45-59 or >45* 1.30 0.416 7.47 (3.04— <0.001 1.03 (0.84— 0.794
(0.69-2.44) 18.35) * 1.26)
>60 0.73 0.604 0.93 (0.64- 0.702
(0.22-2.39) 1.35)
Sex
Female Reference - Reference - Reference -
Male 0.96 0.864 0.42 (0.24— 0.003 0.99 0.886
(0.61-1.51) 0.74) (0.86-1.14)
Education Level
Higher/University Reference - Reference - Reference -
Secondary 0.65 0.196 1.53 (0.64— 0.335 0.83 0.113
or lower (0.34-1.25) 3.65) (0.66-1.04)
Vocational 1.11 0.682 1.11 (0.60- 0.734 1.04 0.647
(0.67-1.85) 2.07) (0.89-1.21)
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Postgraduate 1.41 0.563 1.54 (0.37- 0.551 1.15 0.401
(0.44-4.57) 6.34) (0.83-1.61)

Residence

Rural Reference - Reference - Reference -

Urban 3.22 <0.001 1.67 (0.84— 0.141 1.39 0.002
(1.81-5.73) 3.32) (1.13-1.70)

Region

Central/Reference Reference - Reference - Reference -

North 0.51 0.135 1.49 (0.59- 0.403 0.90 0.380
(0.21-1.23) 3.77) (0.70-1.14)

South 0.50 0.124 3.34 (1.20- 0.021 0.87 0.260
(0.20-1.21) 9.33) (0.68-1.11)

East 0.88 0.809 2.39 0.171 0.91 0.510
(0.31-2.47) (0.69-8.35) (0.69-1.21)

West 0.23 0.002 0.51 0.179 0.76 0.045
(0.09-0.59) (0.19-1.36) (0.58-0.99)

Stroke 1.03 0.413 1.09 0.065 1.01 0.236

Knowledge (0.96-1.11) (0.99-1.20) (0.99-1.04)

Notes: OR = Odds Ratio; RR = Rate Ratio; Cl = Confidence Interval; EMS = Emergency Medical Services; TIA
= Transient Ischemic Attack. Appropriate vignette responses (0-3) were evaluated using a Poisson regression
model. * For the Telestroke Service model, age was collapsed into three groups (18—29, 30—44, and >45) to resolve
quasi-complete separation, as all 18 respondents aged >60 answered “yes”. Therefore, the OR reported in the 45—
59 row for this column applies to all participants aged >45.

Perceived access and barriers to calling EMS

Perceived time to reach a hospital varied widely: 42.8% expected to arrive within 15
minutes, while a substantial minority anticipated delays. Perceived travel time differed
significantly by residence (x* = 33.4, p < 0.001) and by macroregion (y?> = 57.2, p < 0.001),
consistent with geographic inequity in access (Table 5). When asked why people sometimes do
not call EMS immediately, the reasons respondents most frequently perceived were the belief
that symptoms would pass (80.2%) and failure to recognise symptoms (76.8%), far exceeding
structural barriers such as distrust of or delay in EMS (23.8%), fear of hospitalisation (23.5%),
financial concerns (13.1%) and lack of transport (9.7%) (Figure 2). The barrier profile
reinforces the recognition gap seen in the vignettes. These figures represent respondents’
perceptions of why people in general may delay calling EMS and are not verified causes of
delay in actual patients.

Table 5. Perceived travel time to hospital by residence and macroregion.

Characteristic <15 min 15-30 min ~ 30-60 min >60 min p-value
Residence, n <0.001
Rural 32 14 5 14
Urban 132 80 34 6
Macroregion, n <0.001
Central 20 9 5 0
East 26 1 7 4
North 52 39 11 11
South 27 42 9 2
West 39 3 7 3
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Muitiple response (up to 3 selections per respondent)
Thought it would pass 80.2% (n=307)
Did not recognize symptoms 76.8% (n=294)
EMS is slow / distrust in EMS A 23.8% (n=91)
Fear of hospitalization 23.5% (n=90)
Financial reasons 13.1% (n=50)
No transport / no help available | 9.7% (n=37)
Language or communication barrier | 5.5% (n=21)
0 20 40 60 80

% of respondents (Module A, N = 383)
Figure 2. Reasons for not calling EMS immediately (multiple response; N = 383).

Patient/caregiver experience and satisfaction (Module B)

The four-item experience scale (speed, clarity of explanation, respectfulness, team
coordination; each 1-5) showed acceptable internal consistency (Cronbach's a = 0.65,
McDonald's ® = 0.65). Item means were highest for respectful treatment (4.32) and team
coordination (4.38) and lowest for perceived speed of help (3.86), which also had the weakest
item-rest correlation (Table 6). Overall satisfaction was high but ceiling-loaded: the mean rating
was 7.9 of 10 (median 8), with 42.3% giving a top-box rating of 9-10.

Table 6. Reliability and item statistics of the four-item experience scale.

Item Mean SD Item-restr  Alphaif
dropped
Speed (e_speed) 3.86 1.2 0.388 0.612
Clarity (e_clear) 4.13 1.02 0.441 0.565
Respect (e_respect) 4.32 1.01 0.47 0.545
Coordination (e_coord) 4.38 0.92 0.416 0.585

Overall Scale Reliability (N = 397):
Cronbach's alpha = 0.645;
McDonald's omega total = 0.653

In the multivariable model for a top-box overall rating (Table 7), no measured pathway
factor reached statistical significance; organised rehabilitation/follow-up showed a non-
significant positive trend (aOR 1.98, 95% C1 0.94-4.20, p = 0.074). EMS arrival time was not
associated with the overall rating (Spearman p = 0.017, p = 0.77), and patients and caregivers
rated care similarly (p = 0.31). Measured structural and timeliness factors thus explained little
of the variation in satisfaction, which may reflect the ceiling effect and the predominance of
caregiver proxies.

Table 7. Predictors of top-box overall rating (>9/10) for hospital experience.

Characteristic OR (95% CI) p-value
Mode of Arrival
EMS (Ambulance) Reference -
Self 0.69 (0.38-1.23) 0.207
Transfer 1.46 (0.18-12.21) 0.726
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EMS Response Time

15-30 min
<15 min
30-60 min
>60 min
>120 min

Discharge Status / Preparedness

Yes (Complete)
Partial

No
Rehabilitation
No

Partial

Yes

Respondent Role

Caregiver
Patient
Macroregion
Central

North

South

East

West

Reference
0.73 (0.40-1.32)
0.82 (0.38-1.79)
1.07 (0.31-3.74)
0.62 (0.06-7.04)

Reference
0.69 (0.37-1.30)
1.70 (0.56-5.14)

Reference
1.03 (0.48-2.20)
1.98 (0.94-4.20)

Reference
1.09 (0.58-2.05)

Reference
1.83 (0.81-4.16)
1.06 (0.47-2.40)
2.70 (0.79-9.29)
1.39 (0.56-3.44)

Notes: OR = Odds Ratio; Cl = Confidence Interval; EMS = Emergency Medical Services.

0.292
0.625
0.917
0.702

0.254
0.348

0.942
0.074

0.784

0.146
0.894
0.115
0.478

Overall ratings were essentially flat across arrival-time bands from <15 to >60 minutes
(7.6-8.2) with no monotonic dose—response (Spearman p = 0.017, p = 0.77) (Figure 3). The
apparent drop in the >120-minute band rests on only four respondents and should not be over-

interpreted.

9.0 1

8.5 1

Mean overall rating (0-10)

6.5

6.0

8.0 1

7.5 1

7.0+

Sﬁéarman p=0.017, pXx0.

77

(n=113)

<=15

15-30

(n=110)

30-60
(n=50)

EMS arrival time

~60 >120
(n=15) (h=4)

Figure 3. Mean overall care rating (0-10) by EMS arrival-time band, with 95% CI.
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When asked to identify the most problematic step(s) (multiple responses permitted) in
obtaining care, respondents most often cited long waits for imaging (CT/MRI), reported by
42.1% — nearly double any other category (Figure 4). This was followed by insufficient
information or explanation (23.7%), difficulty accessing rehabilitation (21.9%), long waits for
EMS (18.6%) and routing or inter-facility transfer difficulties (9.6%). The prominence of
imaging delay represents a frequently reported, participant-perceived concern in the acute
stroke pathway rather than an objectively confirmed bottleneck.

Long imaging wait (CT/MRI) 42.1%
Insufficient information
Rehabilitation access

Long EMS wait

Routing / transfer difficulty

0 10 20 30 40
% of respondents (Module B, N=397)
Figure 4. Most problematic step in the care pathway (N = 397; multiple response).

Discussion. In two independent cross-sectional samples from related but distinct
populations in Kazakhstan — the general adult public (Module A) and patients and caregivers
who had sought care for suspected stroke or TIA (Module B) — this study maps. Four findings
stand out. First, public stroke knowledge was modest and contained specific, treatment-relevant
gaps. Second, intended appropriate action declined steeply as symptoms became less dramatic,
with the largest deficit for transient symptoms suggestive of TIA. Third, intended action was
governed more by geography and residence than by knowledge itself. Fourth, among those with
care experience, satisfaction was high and ceiling-loaded, yet respondents converged on a
single, concrete bottleneck presented as delays to diagnostic imaging.

Overall knowledge was limited (mean composite score 6.5 of 15), and the deficits
clustered precisely where they matter most for reperfusion. Only one in five respondents
identified the correct <4.5-hour thrombolysis window and more than two-thirds answered
“don’t know”, while awareness of thrombolysis (35.8%) and thrombectomy (25.3%) was low.
This contrasts sharply with near-universal recognition of the emergency telephone number
(94.5%), indicating that the public knows how to call for help but not why speed is decisive or
what time-critical treatments exist. This dissociation between high awareness of the emergency
number and low awareness of treatment timeliness mirrors patterns reported elsewhere in
LMICs [4,10,12-14].

Knowledge rose monotonically with age from 5.3 in respondents aged 18-29 to 9.3 in
those aged 60+ and more weakly with education, while urban residents and certain
macroregions scored higher. The age gradient is notable because the youngest adults, rather
than the oldest, were the least informed. Although some LMIC surveys have reported better
knowledge among older or more educated respondents, the practical implication here is
specific: younger adults, who are frequently the bystanders and first responders for an older
relative experiencing a stroke, are precisely the group least equipped to recognize it [4,14-17].
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Public education that targets only older, higher-risk individuals would therefore miss the people
most likely to make the first decision in a real event.

Although the overwhelming majority said they would call EMS for a generic suspicion
of stroke, intended appropriate action fell progressively across the three symptom vignettes
from 83.6% for sudden slurred speech, to 73.9% for unilateral limb weakness, to 60.8% for
transient symptoms resolving within 10-15 minutes. This within-subject decline was highly
significant, and the largest gap separated overt deficits from transient symptoms. In other words,
the public is least likely to seek emergency care in exactly the scenario, a possible TIA in which
rapid assessment offers the greatest opportunity to prevent a disabling stroke [18-21]. This
pattern reframes the educational problem where it is not enough to teach what a stroke looks
like at its most dramatic. Campaigns must explicitly counter the intuition that symptoms which
pass can be safely ignored.

Perhaps the most consequential finding is that the composite knowledge score did not
independently predict appropriate response to the TIA vignette (adjusted odds ratio 1.03; 95%
Cl 0.96-1.11). Instead, the dominant determinant was urban residence (aOR 3.22; 95% ClI
1.81-5.73), with respondents in the Western macroregion markedly less likely to respond
appropriately (aOR 0.23; 95% CI1 0.09-0.59). In this particular model the total knowledge score
was not an independent predictor of appropriate response. This does not exclude an effect of
specific knowledge components, or one not captured by this model and sample. The
appropriate-response gap thus appears to be shaped mainly by geography and residence. This
is consistent with a wider literature showing that knowledge gains do not automatically yield
behavioral change, and that perceived access, urgency, and trust shape help-seeking as much as
factual recall [4,13,16,17]. The barrier data reinforce this interpretation from a different angle:
the reasons most often endorsed for not calling EMS were the belief that symptoms would pass
(80.2%) and failure to recognize symptoms (76.8%) — recognition and appraisal failures —
which far exceeded structural barriers such as distrust of EMS, fear of hospitalization, cost, or
lack of transport. Recognition and appraisal, not logistics, are the proximate targets, but they
operate within a geography that determines whether prompt action is even feasible.

Willingness to use a hypothetical 24/7 telestroke consultation was high (78.1% yes),
supporting the acceptability of telemedicine-based models in this setting. Internationally,
telestroke has been shown to bridge geographical and temporal barriers, raise thrombolysis
rates, shorten onset-to-treatment times, and improve functional outcomes and mortality in rural
and underserved areas [9,10,22]. Given the urban—rural and regional disparities observed here,
such models are a logical fit. The direction of acceptance was unexpected, however: willingness
rose strongly with age (all respondents aged 60+ endorsed the service) and was lower among
men, the opposite of the a-priori assumption that younger, more digitally engaged respondents
would be most receptive. This suggests that demand may be driven by perceived need and risk
rather than by digital fluency, and that telestroke services should be designed for, and marketed
to, older and higher-risk users rather than assuming a young early-adopter base.

Perceived time to reach a hospital varied widely and differed significantly by both
residence and macroregion, consistent with documented geographic inequity in access to acute
cardiovascular and stroke care in Kazakhstan and the wider region [6,8]. Because reperfusion
eligibility is dictated by elapsed time, populations with longer perceived (and likely actual)
travel times are systematically disadvantaged regardless of how well-informed they are [23,24].
This is the structural counterpart to the recognition gap and the strongest practical argument for
distributing time-critical capabilities — including telestroke-supported peripheral hospitals and
pre-hospital notification, beyond major urban centers.

Among respondents with real care experience, the four-item experience scale showed
acceptable internal consistency, and overall satisfaction was high but ceiling-loaded (mean 7.9
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of 10). No measured pathway factor independently predicted a top-box rating. Notably, EMS
arrival time was unrelated to overall satisfaction, and patients and caregivers rated care
similarly. The flat relationship between objective timeliness and subjective rating likely reflects
the ceiling effect, the predominance of caregiver proxies, and the well-recognized tendency of
global satisfaction measures to capture interpersonal warmth more than technical timeliness
[25]. Satisfaction scores should therefore not be mistaken for indicators of pathway efficiency.

When asked to identify the most problematic step(s) in obtaining care (multiple responses
permitted), respondents most often cited long waits for CT/MRI imaging were cited by 42.1%
which is nearly double any other category, and well ahead of insufficient explanation, difficulty
accessing rehabilitation, and EMS waits. This convergence points to diagnostic throughput as
a participant-prioritized and potentially actionable target for system-level improvement,
because these are participant reports rather than measured door-to-imaging times, objective
confirmation would require institutional data. Because imaging is the gateway to reperfusion
decision-making, shortening door-to-imaging time is a concrete lever that complements public-
facing efforts to shorten the onset-to-door interval. Affordable and rapid imaging access is also
a recurring priority in regional and LMIC stroke-care frameworks [3,4].

Taken together, the findings point to a coherent set of priorities. Public education should
be retargeted toward younger adults and rural and lower-performing regions rather than older,
higher-risk individuals alone, and its message should shift from passive symptom lists to two
specific behaviors: treat transient or resolving symptoms as emergencies, and call EMS
immediately because effective treatments are time-limited. Because knowledge alone is
unlikely to change behavior, campaigns should pair recognition messaging with measures that
reduce appraisal delay and reinforce trust in EMS. At the system level, the data support
extending time-critical capacity — including telestroke-enabled peripheral hospitals, pre-
hospital notification, and expanded acute imaging capacity — into the geographically
disadvantaged regions where both perceived access and appropriate response were poorest. The
high public willingness to use tele-consultation provides a favorable environment for such
investment.

Strengths and limitations

The principal strengths of this study are its dual design, coupling general-population
awareness with the lived experience of patients and caregivers, and its direct interrogation of
the knowledge—action relationship and the TIA scenario, which are seldom examined together.
Several limitations temper interpretation. The samples were skewed toward younger and urban
respondents, under-representing the oldest and rural groups at highest stroke risk, so population
estimates should be read as conservative for the least-informed segments. The cross-sectional,
self-report design measures intended rather than actual behavior, and the well-documented gap
between stated intention and real-world action means the true action deficit may be larger than
reported [4]. Module B relied substantially on caregiver proxies (71%) and on recall of events
up to 24 months earlier, and overall satisfaction showed a pronounced ceiling effect. The
experience scale’s internal consistency was modest (Cronbach’s o 0.65), and the most
problematic-step and barrier items were single-occasion self-reports. Some subgroup estimates,
rest on small cell counts and should not be over-interpreted. This was a convenience sample
recruited through open online distribution rather than a nationally representative probability
sample. Urban residents were over-represented (80.2%) and adults aged >60 years — the group
at highest stroke risk — were under-represented (4.7%). Therefore, population estimates should
therefore be read as conservative for the least-informed and least-accessible segments. It is
noteworthy, that we considered the sample size adequate for descriptive prevalence estimates
and exploratory subgroup comparisons. Findings are hypothesis-generating rather than
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confirmatory. Finally, the data derive from a single country and may not generalize beyond
comparable Central Asian health systems.

Conclusion. Public stroke awareness in this population was modest and patterned by age,
residence, and region, with the youngest adults least informed and transient TIA-like symptoms
least likely to prompt emergency action. Critically, in our model intended appropriate action
was shaped more by geography and residence than by the total knowledge score, suggesting
that information campaigns alone are unlikely to close the gap. The convergence of high
willingness to use telestroke, clear geographic inequities in access, and a single dominant in-
hospital bottleneck — imaging delay, as reflected in the shared experiences of both patients and
their accompanying relatives — defines an actionable agenda: retarget and reframe public
education toward urgency and TIA, and further assess and strengthen stroke-care pathways
across regions — including EMS, acute imaging, and telestroke capacity — particularly where
recognition and access were weakest. Aligning upstream awareness with downstream system
capacity is the most promising route to shortening the path from symptom onset to treatment in

this setting.
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OCBEJOMJIEHHOCTH OF HHCVYJBTE, TOTOBHOCTDb
K DKCTPEHHBIM JEACTBUAM U OIBIT TOJIYYEHUA
MEJJUIUHCKOM IMMOMOIIHA B KA3AXCTAHE: KPOCC-CEKIITUOHHOE
JABYXMOAYJbHOE UCCJIIEJOBAHHUE (STROKETIMEBRAIN)

II1.III. MAXAHBETXAH !? E.B. AAIUJILBEKOB 3, 5.C. TYPJIAJIMEBA 4,
P. BAPPAHKO-IIOHC 5, A.T. MAJIAH &, JT.A. OCEP 7/, A. MAXMVYTOB &,
M.A. CAPIIAEB '?, M.I'. MYCABEKOB ?, A K. )KYMABEKOB !,
M.C. BEPJIUXOJ/I)KAEB !

! Harmonanbuelit  rocnmrans MeIUIMHCKOTO LeHTpa YmnpasieHus naenamu IIpesunenta
Pecniyonuku Kazaxcran, Anmatsel, Kazaxcran

2 Ka3aXCTaHCKMH  MENWIMHCKMII  yHHBEepcHTEeT  «BBICIIas IIKoda  OOIIECTBEHHOTO
3/paBoOXpaHeHus», Anmatsl, Kazaxcran

% HanpoHanpHBI KOOPAMHAIMOHHEIH EHTp SKCTPeHHOi MeauumHbl, Actana, Kazaxcran

4 Kasaxckuii HaydHBI LEHTp AEpPMATONOTHH M MH(EKIMOHHBIX 3a00JIeBaHMHA, AJIIMATEHI,
Kazaxcran

® bonbauna Ans-Kaccumn, Illapmxa, O6beaunenasie ApaGekue DMUPAThI

® Ornenenne NHTEPBEHITMOHHON HEHPOPAIMONOTUN U HEHPOXUPYPTHH MHCTUTYTa METHITHHBI
ENERI, bysnoc-Aiipec, Aprentuna

" Bonpuuna Jan6epu/Hoprsenn, Jlan6epu, Konnexruxyr, CILIA

8 Bosbuuna Bosuecennst CBITOro Nocuda, Yukaro, Ummmnoiic, CHIA

AHHOTALUA

Beenenne. MHCynbT ocTaeTcs OHOM U3 BEAYILIUX IPUUUH CMEPTHOCTH U UHBAJIUTHOCTH,
a ero riao0anbHOE Opems MpoJoJKaeT pacTu. TpaH3uTopHas umemuueckas artaka (THA)
HEpPEeAKO OCTAeTCs] HEeIOOLEHEHHOM, HECMOTpS Ha HEOOXOIMMOCTb CPOYHOM MEIUIIUHCKON
nomomy. [lanHble o 3HaHUsAX HaceneHuss Ka3zaxcrana 00 WHCYJIbTE, TNPEAIIOIaraeMOM
MOBEJCHUU IIPU €r0 CUMITOMAX U JIOCTYITHOCTH TIOMOIIY OTPaHUYEHBI.

Heab. OuieHUTH YpOBEHH OCBEIOMIEHHOCTH HAceJIeHUs1 00 MHCYJIBTE U €r0 COI[HAJIbHO-
neMorpaguuecKkue pasiuyuus, ONPENeNIUTh CBA3b MEXAY 3HAHUSAMH M IPABUIbHBIMU
HAMEpPEHHUSIMHU JeHCTBUH, BBIIBUTH Oaphepbl HA MYTH OKa3aHUS MOMOIIM NpPU WHCYIbTE U
OTIpeNIeNIUTh HAMPaBJIEHHs [yl COBEPILIEHCTBOBAHUS CUCTEMBI.

Marepuanbl u MeToabl. B geBpane—amnpene 2026 roga npoBeAeHbI JBa HE3ABUCHMBIX
onnaitH-onpoca (StrokeTimeBrain v1.4). B moayne A yd4acTBOBalIu B3POCIbIC JKUTEIU
Kazaxcrana >18 ner (n=383), B moxyne B — marueHTsl M JHIa, OCYIIECTBISBIINE YXO/I,
UMEBILINE KOHTAKT C CUCTEMOM 3/paBOOXPAaHEHHs 110 IOBOAY MOA03peHHs Ha HHCYnbT/TUA B
TeueHue npeapaynmx 24 mecsies (N=397). OueHuBanucy cymmapHsblii 6at 3Hanuit (0—15),
OTBEThl Ha TPU KIMHUYECKUX CLIEHApUs U YETHIPEXIYHKTOBAas WIKaJla OIbITa MOJY4YEeHUs
MTOMOIIIH. Ucnons3oBanuch — KpUTepHit  ¥2, HemapaMeTpHUUecKue  TEeCThl |
JIOTHCTUYECKast/ITyaCCOHOBCKAs PErpeccus ¢ MOMpaBKOM Ha BO3pacT, 10JI, 00pa3oBaHUEe, MECTO
NPO’KUBAaHUS U PETHOH.

PesyabTaTsl. CpenHuil ypoBeHb 3HaHUM ObLT ymepeHHbIM (6,5/15). Tombko 20,4%
PECIIOHICHTOB 3HAJIM O TEPAIIEBTUIECKOM OKHE TpoMOom3uca <4,5 gaca, a 0CBeJOMJICHHOCTb
0 penep(dy3MOHHOM JIEYEHUH OCTaBalach HU3KOH, XOTs 94,5% 3Hamum HOMep SKCTPEHHOU
MIOMOIIIK. Y POBEHb 3HAHWH MOBBIIIAJICS C BO3PACTOM, TOT/Ia KaK CaMbIe MOJIOJIbIE PECTIOHICHTHI
ObutM HanMeHee MH(OpMuUpoBaHbL. [0 MPaBUIBHBIX OTBETOB «BBI3BATh CKOPYIO IMIOMOIIIb)
cam3mwiack ¢ 83,6% mpu Hapymenuu peun no 60,8% mpu TpaH3UTOpHBIX cumnToMax THUA
(p<0,001). IlpaBunbHOE HamepeHHE IEHCTBHI OBUIO CBA3aHO NPEHMYIIECTBEHHO C
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npoxkuBanueM B Topoae (AOR 3,22), a He c oOmmMM ypoBHEM 3HaHUH. ['OTOBHOCTH
UCIIOJIb30BaTh TEJIEMEIUIIMHCKUE HWHCYJIbTHBIE KOHCYIbTaluu coctaBmwia 78,1%. Cpenu
MOJIB30BaTEICH MEIUIIMHCKON IMOMOIIM YAOBIETBOPEHHOCTh ObLTa BbICOKOH (7,9/10), a
OCHOBHBIM Y3KHM MECTOM OKa3aJjlach 3a/iepkKa HelpoBusyanuzauuu (42,1%).

3akaouenue. OcBeoOMICHHOCTh 00 MHCYIbTe B Ka3zaxcraHe ocraercs yMEpeHHOW U
HepaBHOMEpHOU. [lpuopureramu SBISIOTCS akKIEHT HAa cpoyHocTh oOpamieHuss U THA B
00pa3oBaTeNIbHBIX MPOTrpamMmMax, a TaKKe Pa3BUTUE SKCTPEHHON MOMOIIN, HEHPOBU3YyaIH3aluU
U TeIIEMEANIIHMHBI, 0COOCHHO B HanOoJee yI3BUMBIX PErHOHAX.

KutoueBble ci10Ba: MHCYJIBT, TPAH3UTOPHAS UIIEMUYECKAs aTaKka, MEIULIUHCKHUE 3HAHUS,
HEOTJIOKHAST MEJMIIMHCKAsl TOMOIIb, YIOBICTBOPCHHOCTh MAI[UEHTOB, JOCTYITHOCTH
MEAUIMHCKUX yCIyT

KA3AKCTAHJAFBI UHCYJbT TYPAJIBI XABAPIAPJIBIK,
IIYFBLI OPEKETKE JAWBIHIBIK JKOHE MEIALIMHAJIBIK KOMEK AJTY
TOKIPUBECI: KOJJAEHEH KUMAJIAFBI EKI MOAYJIbI 3EPTTEY
(STROKETIMEBRAIN)

II1.III. MAXAHBETXAH %2 E.B. AAUJIBBEKOB 3, 5.C. TYPJIAJIMEBA 4,
P. BAPPAHKO-TIOHC °, A.T. MAWJIAH 8, .A. ©CEP 7/, A. MAXMVYTOB &,
M.A. CAPHIAEB '?, M.I. MYCABEKOB ?, A K. )KYMABEKOB !,
M.C. BEPJIUXOJI)KAEB *

! Kaszakcran Pecny6nukacel Ilpesunenti Ic Gackapmachl MeaUIMHAIBIK OPTaIbIFBIHBIH
¥ nrTeIK rocnuTan, Anmatel, Kazakcran

2 «(Ka3aKCTaHIBIK MEUIMHA yHUBEPCHTETI «KOFaMIBIK IeHCAYIIBIK CAKTay KOFaphl MEKTe6i»,
Anmartsr, Kazakcran

3 YITTHIK IIYFBUT MEMIIMHAHBI YIIECTipY OpTaibIFbl, AcTaHa K., KazakcTan

4 Kasax nepMaTonorus sxoHe HHOEKIHUAILIK aypysIap FRUIBIMU OPTabIFel, Anvatsl, KazakcTan
® On-Kaccumu Tocnurani, Illapasxa, Bipikken Apa6 ©mipiikrepi

® Untepsentmansik  Heiipopamuonorus JKome Heiipoxupyprust Jlemapramenti, ENERI
Menuuunanslk MHCTUTYTHI, BysHOC-Alipec, ApreHTuHa

" Ilon6epu Focriurani / Hopreem, JIpu6epu, Konnextukyr, AKIL

8 Acuenmmon Cenrt-/lxx03ed ['ocnurani, Yukaro, Mnnunouc, AKILI

Tyiingeme

Kipicne. HcynbT e1iM MEH MYTEIEKTIKTIH ETeKIll cedenTepiHiH Oipi O0dbIN Kana
Oepeni, anm OHBIH >kahaHIBIK aybIPTHANBIFBl apThIN KeJeai. TpaH3UTOPIBIK HIIEMHUSIIBIK
malysu1 (TUII) >xegen MeAMIMHAIBIK KOMEKTI KakeT eTce Je, Kl eleHOel Kasajabl.
KazakcTaH XalnKbIHBIH HHCYNBT Typasibl OUTIMI, CHMIOTOM/Ap Maiifa O0JFaHAaFbl OpEeKeT HUETI
KOHE MEUIIMHAIIBIK KOMEKKE KOJDKETIMIUTIT XKOHIHJIET1 JepeKTep MIEKTeyIi.

Maxkcatbl. XaJlbIKThIH HHCYJIBT TYpajibl XabapapiblK ICHI €iiH )KoHE OHBIH QJIeyMETTIK-
neMorpadusUTBIK epeKIIeTKTepiH Oaranay, OUTIM JACHTeHIHIH IYPHIC OPEKET €Ty HHUETIMEH
OaliyaHbICHIH aHBIKTAY, HHCYJIBT KE31HET1 KOMEK KOPCETY JKOJBIHIAFbI KeIepriiep/l cCunaTTay
KOHE JIeHCayJbIK CaKTay >KYHEeCiH JKeTU11ipy OaFrbITTaphlH alKbIHAAY.

Marepuannap MeH aaicrep. 2026 >XbUIIbIH aKaH—Ccoyip ainapeiHia StrokeTimeBrain
v1.4 nnatdopmackl apKbUIBI €K1 TOYeJIC13 OHJIAMH 3epTTey Kypri3iaai. A MmoayrniHe 18 jxactan
ackan TypreiHaap (n=383), B monynine conrbl 24 aiina mHCynpT Hemece THUII kymirimen
MEAMIMHAIIBIK KOMEK aJfaH MalMeHTTEp MEH KYTIM jkacaymbuiap (n=397) kateicTbl. Herisri
KepceTKilTepre OUTIMHIH )XHUBIHTBIK 0abl (0—15), yIII KIIMHUKAIBIK JKaFAaliFa kayanrap )KoHe
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KOMEK aly TOKipubeciH GaramaiiThlH TOPT TapMaKThl IKaia Kipmi. Tammayma y° KpUTEpHidi,
napaMeTpIliK eMec TECTTEp JKOHE XKac, KBIHBIC, OUTIM JICHIei1, TYPFBUIBIKTHI Kepl MEH OHipre
TY3ETUITEH JIOTUCTHKAIIBIK xoHEe [TyaccoH perpeccusichbl KOJIIaHbLIIbL.

Hartu:kenep. binim nexreiti oprama 6omnnsl (oprama 6amn 6,5/15). Peconnentrepain
Tek 20,4%-b1 TpOMOONIM3UCTIH <4,5 caraTThIK TEPANUSUIIBIK Tepe3eciH O, all penepdy3usiibiK
eM Typaiibl xabapaapislK ToMeH O6onbl. Jlereamen, 94,5%-b1 jxeen xopaeM HOMIPIH TyphIc
aTajel. bijgiMm eHreli )kac yiFaiiFal caifblH apTThl, aJl CH JKac PECIIOHICHTTEp €H a3 xabapaap
tonta Oaiikangsl. «OKemenm »xkopaeM MIaKpIpy» KayaObIHBIH YJieci ceisiey Oy3bUIBICHI
)armaiipiaga 83,6%-man TUI cumnromaapsr kesinae 60,8%-ra aeitin temenaeni (p<0,001).
JlypbIC opeKeT eTy HHETI JKalIbl O11iM JeHreiiHEeH repi KallallblK XKepae TYPyMEH OaillaHbICThI
o6onael (aOR 3,22). TeneMenuiMHANBIK KBI3METIH IMaiiajJaHyFa JaWbIHIBIK KOFAphl OOJIIIbI
(78,1%). MeaummHaIbIK KOMEK aJIFaHIap apachlHa KaHaFaTTaHy JeHreii xkorapsl (7,9/10), an
HET13r1 Macesle HeWpOBHU3yaIu3alUsIHbIH Keliryi 0obin cananabl (42,1%).

KopsiThinabl. Kazakcranma WHCYIBT Typanbl XabapAapiiblK ACHIEHl opTalia XoHe
OHIpJIep MEH XaJbIK TOMTAphl apackiHaa Oipkenki emec. binim O6epy 6armnapinamanapsiaga TUL
TICH JKEJIeI SPEKET €Ty IIH MaHbI3bIH KYIIEHTY, COHAaN-aK JKe/Ieml )KapieM, HeHpOBHU3yann3anus
YKOHE TEIIEMEIUITMHAIIBIK KBI3METTEPIH, ocipece dJIci3 eHIpIepe, JaMbITY KaKeT.

Tyiiinai ce3nep: WHCYNBT, OTIENI MINEMHUSIIBIK IMAOYBUI, IEHCAYIBIK Typajbl OLTIM,
Kellel MEIMIIMHAIBIK KOMEK, MalMEeHTTEPIiH KaHaraTTaHybl, MEIUIIMHAIBIK KbI3METTEP/IiH
KOJDKETIMILTIT
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Supplementary Material 1. StrokeTimeBrain (STB) Survey Questionnaire (v1.4). This

supplementary material contains the complete bilingual (Russian/Kazakh) survey instruments
used in the study. Module A evaluates stroke awareness and perceived barriers to emergency
services in the general adult population. Module B measures the healthcare pathway
experiences and satisfaction levels among recent patients and caregivers. Abbreviations: EMS,
Emergency Medical Services; TIA, Transient Ischemic Attack; TLT, Thrombolysis; MTE,
Mechanical Thrombectomy.

Moayas A — «OCBeIOMIEHHOCTD U IOCTYIHOCTBY» / A MoayJli «Xa0apaapJblK xkdHe KOJKeTIMIITIK
KpaTtkas neib: OueHuTh 0CBEIOMIEHHOCTh 00 MHCYNBTE, TOTOBHOCTh JCHCTBOBATh (MUHU-CLIEHAPHH),

Oapbepbl HemeuieHHOro BbI3oBa CMII, moctymHocTh (BpeMst 10O cTalMoHapa) W moTrpeOHOcTh B 24/7
KOHCYJIbTaI[HH.

Taprer: Hacenenue 18+, KBOThI 0 5 MaKpOperHoHaM U TUITy HACEIEHHOIO ITyHKTa

Ne Bomnpoc / Cypax Tun / @opmat Bapuants! orBeToB / Kayan Hyckanapsl

Q1 Cormaceel nu Bl ydacTBoBath? / OJuH BapuaHT JHa/Wo; Her / Kok (3aBepLINTh aHKETY)
CayanHamara KaThICyFa Kelticeci3 0e?

Q2  Bospact / XKacsr OnuH BapuaHT 18-29; 30-44; 45-59; 60+

Q3  Tlon / XKbIHbICH OnuH BapuaHT Myxunna / Ep; Xenmuna / Oiien;

[pennountaro  He  yka3plBath  /
Kepcetkim kemmeiini

Q4  Maxkpopernon npoxwuBaHus / TypareiH  OnuH BapuaHT IOxwuerit / Onrycrik; CeBepHbIit /

MaKpOeHipiHi3 Conryctik; 3amamsenii  /  batsic;
Boctounsrii / 1Iereic; LlenTpanbHbLii /
OpTanslk

Q5  Tun nacenénnoro myHkrta / Enni mexken  OnwH BapuaHT Topox / Kama; Ceno / Aysun
TYpi

Q6  O6pazoBanue / binmim aeHreiii OnuH BapuaHt Cpennee u Hmke / OpTa jXoHE TOMEH;

Cpennee crenuanbHoe / ApHayJbl
opTa; Bricuiee / Korapsr;
IocneBy3oBckoe /  JKorapsl  OKy
OpHBIHAH KeHiHri

Q7 Kakme cumnroMbl  Moryr  ObiTb Heckonbko OnemeHune wim cinabocts / ¥10 Hemece
MpU3HAaKOM HWHCY/IbTa? / HWHCYZBT BapHaHTOB ancipey; Hapymenune peun / Ceiiney
oenrinepi oyzbutsicer; [lotepst 3penus / Kepynix

temenzaeyi; [omoBokpyxkenue / Bac
aitrany; CuimpHast TonoBHas Oonb /
Karter Oac aypysl; 3aTrpymHsioch /
Binmmeiimin

Q8 Kaxume ¢akropsl pucka HHCyJIbTa BBl  Heckombko ApTepuanbHast THIIEPTEH3HUS;

3naere? / Kayin dakropnapst BapUaHTOB CaxapHblit nuaber; Kypenue;
Oxwupenne;,  Aputmus;  Bwicoxuit
X0JIeCTepUH; 3aTpyaHs0Ch / BinMeiimin
(Ha ABYX SI3BIKaX)

Q9 Howmepa skcrpennoii momomu / Xemen  Oaun BapuaHT 103; 112; O6a (103 u 112) / Exeyi ne;
KOMEK HOMIpi He 3naro / binmeiimin

Q10 Cupmmanu gu Bel 0 TpombOomusuce OIuH BapuaHT Ha/ Wo; Her / Kok
(TJIT)? / Tpombonusuc (TJIT) Typanbt
ecTiiHi3 6e?

Q11 Cnpmmamu s BBl 0 TpoMOdKTOMHMM  OJUMH BapHaHT Ha/ Ws; Her / XKox
(MTD)? / TpombakTomus (MTD) Typainst
ecTiiHi3 6e?

Q12 B kakoii cpok Hamboinee 3¢pdextuBHO OIUH BapHaHT Ho 4,5 gacos / 4,5 caraTka neiiin; Jo 8
Hayatb TpoMOomusuc? / TpomOomm3ucti yacoB / § cararka xeiiin; Jlo 24 yacos /
KamaH Oacrarad THiMAi? 24 caratka aeitin; He 3naro / binMmeiimin

Q13 Yro BbI cenaere B nepByro odepens npu  OJUH BapHaHT BezoBy ckopyto / 103 nHemece 112
nojo3peHnu Ha wuHCynsT? / HHCynbT makplpaMbit; Iloeny B GonbHuULy /
KYZiri 6oJica, anapIMeH He icTenciz? Aypyxanara OapambiH; [lo3BoHIO B
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TIOJTUKITUHUKY / EmxaHara
xabapnacambid; [lonoxnay / Kyremin;
He 3nato / binmeiimin

Q14 Cuenapwmii: BHe3anmHO craja HeBHsATHass OJUH BapHaHT A) BeBoBy ckopywo; B) Iloeny B
peub / CueHapwuii: ceiineyi TYCiHIKCI3 OOJIBHUILY; )] [To3BoHIO B
601161 nonukiauuauky; D) Tomoxny; E) He

3HaKo (Ha ABYX S3bIKaX)

Q15 Cuenapuii: BHe3anmHo ocnabna pyka/Hora OJuH BapHaHT A) BeBoBy ckopywo; B) Iloeny B
¢ oxHoOit cropoHsl / CueHapuil: Koi1/ask OoJIBHHUILY; C) ITo3BoHIO B
0ip JkaKTaH dJICipern KaJIbl momuknauKy; D) Iomoxnmy; E) He

3HaIo (Ha ABYX SI3BIKaX)

Q16 Cuenapuii: cumnTomsl nponumn 3a 10-15  Oxue BapuaHT A) Bwpoy ckopyio; B) Iloemy B
muHyT / Cuenapmii: Oenrinep 10-15 OONBHUILY; ) ITo3BoHIO B
MHUHYTTA OTTI nomuknauKy; D) Iomoxnmy; E) He

3HaI0 (Ha ABYX SI3BIKaX)

Q17 Tlouemy mogm wmHorma HE BeI3BIBator Heckombko He pacnosnanu cumnromsl; ymanu
ckopyro cpasy? / Here kefime Oipmen BapuaHTOB (m03) «mpoiinér»; J[omro emer; Crpax
HKeJIeJ JKIPIeM IaKpIpMaiIp1? rocnuranu3anuy; Her Tpancnopra;

OuUHAHCOBBIE NPUYMHBL;, SI3BIKOBBIE
TpyaHocTH; J{pyroe (Ha IBYyX SI3bIKAX)

Q18 Cxonbko BpeMeHHM HyXHO, 4ToObl OJUH BapHaHT <15 wmunyr; 15-30 wmwmnyT; 30-60
nobparecst 10 OonbHULBI? / WHCYNbT MuHyT; >60 wMuHyT; He 3Haio /
KYJIriMEeH aypyXaHara )KeTy YaKbIThl Binmeiimin

Q19 Ecnu 651 Obl1 enuubiil 24/7 xomi-ueHTp, OIWH BapUaHT Ha / Wo; Her / XKok; He 3maro /
BocToNb30Bauch 0617 / Erep 24/7 koit- Binmmeiimin
OpTAJIBIFBI 00JICa, TafiTaTanap Ma eiHiz?

Q20 Orkyna BbI yarie nonydaere Heckonbko Bpaun; Coumansabie cetu; TB/panno;

uHpopManuio 06 uHCynbTe? / UHCYNBT
TypaJibl aKnapartThl KaiiiaH anacei3?

BapHaHTOB (70 2)

CaliTBl/HOBOCTH;

Poncreennuku/mpy3es;  I[lamsatkun B
moNmMKInHUKaX; Jlpyroe (Ha IBYX
SI3BIKAX )

Moayas B — «OnbIT U y10oBJIeTBOPEHHOCTL» / B MoayJii «Tokipude skoHe KAaHAFATTAHY I BLIBIKY
Henaeas rpymma: Jluma (MamyeHT WIKM CONPOBOXKAAIOIIMN POJICTBEHHMK), KOTOpBIE OOpallaiich 3a

9KCTPEHHOI/CTAIIMOHAPHON MOMOIIBIO 0 TTOBOAY Mmoto3peHus Ha HHCynsT/ TUA 3a mocnenane 24 Mecsna.

KOOPJWHAIINS) ¥ IPEEMCTBEHHOCTH (BBINHCKA, pCaOMITHTAIIHSA).

KpaTKaﬂ meJab: OI_IeHI/ITB OIIBIT B3aPIMOI[eI>'ICTBPISI C CHCTEMOM (CKOpOCTB, KOMMYHUKAIlMA, YBa)KCHUC,

Ne Bomnpoc / Cypaxk Tun / ®opmar BapuanTsr oTBeTOB / XKayar HycKanmapsl
Q1 Cormaceel 1 BB ydacTBoBaTh? / OIWH BapuaHT Ha/Wo; Her / Kok (3aBepIIATE aHKETY)
CayanHaMara KaTBICyFa Kelticeci3 0e?
Q2 bBeurt mu y Bac (wmm y Ommskoro mpu  OIWH BapuaHT Ha / Uo (npomomxuts); Her / JKok
BalllEM Y4acTHH) KOHTaKT co (3aBepUINTH aHKETY)
CMII/npuéMHBIM TTOKOEM/CTallMOHAPOM
110 TIOBO/TY MMO03peHus Ha HHCYIbT/TUA
3a nocnennue 24 mecsima? / Conrbl 24
aiina uHcynbT/TUA KyairiMeH kenen
KOpIeM/KaObLIAay/CTallnOHAPFA
KYTiHAIHI3 Oe?
Q3 Kro Bel B a1O# curyanmu? / bymr OpuH Bapuast [Nanuent / Haykac; ConpoBoxaaronmii
JKaranaa ci3 KiM OOJIabIHbI3? POICTBCHHUK/ yXa KUBAIOIIIHI /
Tyblic/Kapaymst
Q4 Korma Oputo obOpamenue (mocienuwii  OIWH BapUaHT 0-3 wmecsua; 3-6 Mecsnes;, 6-12
smm30/1)? / COHFBI XKYTiHY KalraH 00ib1? Mecsues; 12-24 mecsina
Q5 Kak pmocraBumm B OospHuIly? / OpuH BapuaHtT CMII (ckopas) / Xemem xopuem;
AypyxaHara Kajiai >KeTKi3inui? CamocrositennsHO /O3 OeriMmeH;
[epeBox u3 apyroi OompHuIEI / Backa
aypyxaHafiaH aybICTBIPY
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Q6 Ecmm BemeBamun CMII:  ckompko  OnwH BapuaHT <15 wwmayt; 15-30 w™MupayT; 30-60
BpeMeHH rnpouuio 10 npubsitua? / Erep MuHyT; >60 MuHyT; He BbI3BIBann/He
KEIeN OKpleM  INaKeIpbuica:  Keiy nioMHro / [1lakpipmMabpIv/ecimie KoK
YaKbITBI

Q7  Ouenwure no mkane 1-5 (1 — coBcem He Marpuiia * [Tomorpk ObLIA TOCTATOYHO OBICTPOIT /
coriaceH, 5 — MOJNHOCThIO corniaceH) / 1—  (mkama oT 1 o  Kemek ®eTKUTIKTI XKbUTaaM O0JIIbI
5 wkamamen Oaramaneizs (1 — 5) * OOBSICHSANIM TOHSTHBIM SI3BIKOM /
KEeJiCIEeNWMiH, 5 — TOJIBIK KeTiCeMiH) TyciHiKTI TiIMEH TyCiHAIpAL

* OrHOWICHNE OBLIO YBaKUTEIHHBIM /
KaprIM-KaTbIHAaC KypMeTTi 0061

. JleiicTBus KOMaH/IbI OBLITH
cormacoBaHHbIMH  /  KoMmaHmaHBIH
OpeKeTi KeJiCinred 00IIbI

Q8  brum nm BaM MOHATHBI pekoMeHpmanuu OIWH BapuaHT Ha, monuaocTeio / Mo, Tombik; YacTHuHO
IpU BBITHACKE (JEKapCTBa, KOHTPOJb, / Iminapa; Her / JKok; He Opuro
nanpHeiimue maru)? / 1lprapeutranaa BBINTUCKH/HE MOMHIO /
YCBIHBICTap (Iopinep, Oakpuiay, Kelyeci HIbrrapbiMazbl/ecimie KoK
Kajgamap) TYCIHIKTI 60mibl Ma?

Q9 beuta gu opranuzoBaHa peaOwnutanus OIMH BapUaHT Ha / Wo; Yactuuno / Imrinapa; Her /
W/Wd JanbHeiiee HaOMI0ICHHE TIOCe JKok; He tpebyercs/ne 3nato / Kaxer
Boimucku? / llIblFapbuiraHHaH — KeifiH emec/0iIMeiMiH
OHAJTY JKoHe/HEMece OaxpLTay
YHBIMIACTHIPBLIABI Ma?

Q10 Yro OpuTO caMbIM MPOONIEMHBIM Ha yTH  OIWH BapuaHT Honroe oxwumanme CMII; Honroe
monmyderuss nomomru? / Kemek amy oxunanne ob6cnenoannii (KT/MPT);
JKOJIBIHIAFbI €H YJIKeH Macelie He 00 bI? Henocrarox

nHpopManun/o0bsicHeHMiT; TpyaHOCTH
c MapIpyTH3ALUCH/TIEPEBOIOM;
TpynHoctu ¢ peabunuranueit; Ipyroe
(Ha ABYX S3BIKaX)

Q11 O6mas onenka momomm (0-10) / Ilkama 0-10 0 — oueHb MWJI0X0 / ©TE HalIap;
Kemexrin xamsr 6arace! (0-10)

10 — oTyM4HO / ©Te KAKChI

Q12 UYro, mo Bamemy MHeHHIO, ciienyeT OTKpBIThIN CBob6oanbiii TekcT (1-2 npeioxenus /
yIy4IuTh B nepByro odepens? / CizmiH  Bompoc 1-2 ceiinem)

OWBIHBI3IIA, AOBIMEH HEHi JKakKcapTy
Kepek?
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