
O R I G I N A L  R E S E A R C H

Healthcare-Seeking Delays in Acute Ischemic Stroke 
Patients: The Influence of Gender, Immigrant Status, 
and Educational Background
Youli Jiang , Yao Xiong, Yue Chi, Fu Lin, Qingshi Zhao, Yanfeng Li

Department of Neurology, People’s Hospital of Longhua, Shenzhen, 518109, People’s Republic of China

Correspondence: Qingshi Zhao; Yanfeng Li, Email 66327285@qq.com; 308114251@qq.com 

Purpose: Timely medical attention is crucial for patients with Acute Ischemic Stroke (AIS), as delays can significantly impact 
therapeutic outcomes. These delays are influenced by a combination of socio-cultural, educational, and clinical factors.
Patients and Methods: An in-depth analysis was conducted to assess the prevalence and median duration of healthcare-seeking 
delays in AIS patients. The study specifically investigated the independent impacts of sociocultural and clinical determinants on these 
delays, with a focus on immigrant status, gender disparities, and educational levels. Multivariate regression analysis was employed to 
identify these independent effects while controlling for potential confounding factors.
Results: Among 1419 AIS patients, 82.52% (n = 1171) experienced delays exceeding 2 hours from symptom onset of symptoms to 
hospital arrival. The median delay was 12.3 hours. Immigrant populations encountering longer delays compared to native groups. 
Younger males (<45 years) and elderly females were more prone to delay in healthcare-seeking. Identified independent risk factors for 
delay included male gender (OR = 1.65 [95% CI:1.14−2.48]), self-acknowledged diabetes (OR = 2.50 [95% CI:1.21–5.17]), small 
vessel (OR = 2.07 [95% CI:1.27–3.36]), and wake stroke (OR = 7.04 [95% CI:3.69–13.44]). Educational background (high school and 
above), GCS score with 3–8 points (OR = 0.52 [95% CI:0.09–0.69]), understanding stroke-related knowledge (OR = 0.26 [95% 
CI:0.09–0.44]), conscious disturbance (OR = 0.25 [95% CI:0.10–0.62]) and limb weakness (OR=0.21[95% CI:0.21–0.49]) are 
protective factors for timely treatment.
Conclusion: Immigrant populations experienced longer delays from symptom onset to hospital arrival. The crucial roles of education 
and knowledge about stroke underscore the need for enhanced health literacy campaigns and public awareness, with a targeted focus 
on younger males and elderly females.
Keywords: healthcare-seeking behavior, immigrant population, educational disparity, pre-hospital delay, AIS

Introduction
Stroke is the second leading cause of death globally, and its incidence is rapidly increasing, especially in developing 
countries such as China, which accounts for more than one-fifth of the world’s population.1 Among the diverse stroke 
subtypes, acute ischemic stroke (AIS) is the most common, accounting for the majority of stroke cases globally and in 
China. Its significant morbidity and mortality rates emphasize the pressing need for timely intervention and 
management.2 Intravenous thrombolysis has shown profound efficacy in averting fatalities and minimizing irreversible 
brain damage when administered promptly post-disease onset. However, any delay in treating AIS, even a brief one, 
magnifies the risk of complications and can be life-threatening.3 Despite the known benefits of timely thrombolysis, only 
7.3% of AIS patients receive the treatment within the crucial <4.5-hour window,4 underscoring the importance of 
expediting hospital arrival and minimizing healthcare-seeking delay.

The Chinese Stroke Prevention Program Committee (CSPPC) sets a benchmark for healthcare delay in AIS patients 
at 3 hours: this includes up to 2 hours from symptom onset to emergency room arrival and an additional hour from 
reaching the emergency room to initiating treatment (in-hospital delay).5 Existing research highlights a global concern 
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regarding healthcare-seeking delays, with AIS patients often postponing medical consultations.6 Specifically, 54% of 
stroke patients do not seek immediate medical attention post symptom onset, with the average duration ranging 
between 38 minutes to 4 hours before they consult a doctor.7 Such delays are also prevalent in China, often exceeding 
those observed in both developed countries and some developing nations. For instance, the median healthcare delay in 
China’s Northeast and Western regions is approximately 15 hours, compared to 7.9 hours in South Korea.8 However, in 
Shenzhen, a city with a significant immigrant population and located in the rapidly growing Guangdong-Hong Kong- 
Macao Greater Bay Area, there’s a a notable gap in research reporting healthcare-seeking delay among patients in 
Shenzhen.

Factors influencing pre-hospital healthcare delay in stroke patients include not only sociodemographic attributes, such 
as education, family income and health insurance status,9,10 but also clinical aspects like the nature of initial symptoms, 
history of underlying illnesses, and timing of symptom onset.11,12 Systematic reviews further identify key determinants 
such as emergency medical service activation, ambulance usage, and regional strategies to mitigate geographical 
distances to Stroke Units.13 Additionally, factors like atypical or milder symptoms, socioeconomic status, and advanced 
age are associated with longer onset-to-needle times.14,15 These insights highlight the complexity of delays, influenced by 
a combination of individual, clinical, and regional factors, alongside broader sociocultural contexts. Given the significant 
impact of gender, education, and immigrant status, as indicated in the title, our study endeavors to explore these aspects 
in the context of medical delays. We anticipate that the outcomes will shed light on these three pivotal factors, providing 
empirical insights vital for designing targeted interventions and shaping future strategic planning.

Materials and Methods
Study Design and Participants
In our retrospective analysis, we centered our focus on Shenzhen, a pivotal city within the Hong Kong-Macao- 
Guangdong Greater Bay Area, renowned for its meteoric economic growth. As of the 2022 census, Shenzhen boasts 
a population of approximately 17.68 million, with over 12 million being migrants.16 This unique demographic composi-
tion not only makes Shenzhen a representative microcosm of the Greater Bay Area but also mirrors the demographic 
dynamics of other major Chinese cities. The foundation of our research was built on data obtained from the Shenzhen 
Stroke Follow-up System Platform (SSFS) covering the period from December 2021 to August 2023. The SSFS is 
a comprehensive database meticulously tracking the progress of AIS patients from symptom onset through to post- 
discharge evaluations. The platform is managed by a dedicated team of professionals, ensuring the accuracy and 
reliability of the collected data.

Inclusion and Exclusion Criteria
Inclusion Criteria: 1) Patients who have been included in the follow-up platform from December 2021 onwards; 2) 
Patients diagnosed with AIS, confirmed through diagnostic tools including but not limited to CTA and MRI; 3) 
Individuals who can provide verifiable identity data to ensure authenticity of patient data; 4) Patients who are aged 18 
years and above. Exclusion Criteria: 1) Cases that do not conform to the AIS diagnostic criteria or are diagnosed with 
conditions other than AIS; 2) Entries with duplicate patient IDs, which could arise due to system glitches, human error, or 
other factors leading to multiple data entry; 3) Data sets that are incomplete, ambiguous, or do not provide comprehen-
sive information required for the study.

Definition of Healthcare Seeking Delay
Conforming to the benchmarks established by the Stroke Prevention Planning Committee of China, each crucial phase 
from the onset of stroke symptoms to calling for help, from making the call to arriving at the hospital, and from being 
admitted to the initiation of treatment should ideally not exceed 1 hour.5 Drawing from these standards, our research 
defines “healthcare seeking delay” as the duration that extends beyond 2 hours from when symptoms first manifest to the 
moment a patient is admitted to the hospital.
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Variables
Informed by an comprehensive literature review and insights from the neurology expert panel, we meticulously compile 
an exhaustive list of potential risk factors that could influence healthcare-seeking delay in AIS patients. These factors 
encompass: gender, age, ethnicity, residency status, living situation, health insurance status, educational background, and 
lifestyle habits (smoking, drinking); patient health awareness including understanding of stroke-related knowledge, 
acknowledgement of personal health conditions such as hypertension (HBP) and diabetes mellitus (DM), engaging in 
self-medication prior to hospitalization; and clinical details encompassing the mode of transportation to the hospital, 
modified Rankin Scale (mRS) score prior to symptom onset, National Institutes of Health Stroke Scale (NIHSS) score, 
Glasgow Coma Scale (GCS) score, in-hospital mRS score, electrocardiogram results, Trial of Org 10,172 in Acute Stroke 
Treatment (TOAST) classification, presence of medical conditions (valvular heart disease, coronary artery disease, etc.), 
initial symptoms (dizziness, conscious disturbance, weakness, etc.).

Statistical Analysis
We statistically analyzed the data using Python 3.9. Healthcare seeking delay durations were depicted using median 
values. Continuous variables were represented as either median (interquartile range [IQR]) or mean ± standard deviation 
(SD). Based on the outcomes of a normality assessment, T-tests or Mann–Whitney U-tests were applied for continuous 
variable comparisons. Box plots visually captured delay durations, highlighting data variability and potential outliers. 
Correlation analysis was conducted on significant univariate analysis variables, excluding highly collinear ones, and the 
results were visually represented using Network Visualization. A stepwise forward logistic regression identified factors 
influencing healthcare-seeking delay, with odds ratios estimating the effect size of significant variables.

Results
Basic Characteristics
From the initial data of 1461 stroke patients obtained from the stroke follow-up platform, 26 were diagnosed with non- 
AIS diseases, and 16 had incomplete identification details. The final cohort comprised 1419 AIS patients, with 
a significant 82.52% (1171 patients) experienced healthcare-seeking delays (Figure 1).

The median delay in seeking healthcare was 12.3 hours. The average age of patients in the delayed group was 58.14 
years, slightly higher than the 56.48 years in the timely treatment group. Male patients constituted 72.76% in the delayed 
group versus 69.76% in the non-delayed group. A majority (95%) were of Han ethnicity. Among lifestyle factors, 
77.37% of the delayed group consumed alcohol, and 69.60% were smokers. Detailed sociodemographic and clinical 
attributes are provided in Table 1.

Univariate Analysis of Healthcare-Seeking Delay
In the univariate analysis of healthcare-seeking delays, significant differences were observed between between groups in 
terms of treatment delay rates. Utilizing the chi-square test and T-test, variables that demonstrated substantial discre-
pancies included: education (p=0.012), awareness of stroke-related knowledge (p≤0.001), self-admission (p≤0.001), 
arrival by ambulance (p≤0.001), method of transportation to the hospital (p≤0.001), self-acknowledged DM (p=0.003), 
atrial fibrillation (AF) (p≤0.001), HBP (p=0.033), DM (p=0.031), coronary artery disease (p=0.012), valvular heart 
disease (p=0.006), TOAST classification (p≤0.001), among others. Comprehensive insights on these distinctions are 
presented in Table 1.

Distribution of Delayed Healthcare-Seeking Time
In our analysis exploring the relationship between healthcare-seeking delays and various factors, we identified a number 
of critical variables significantly associated with longer delay durations. Patients with different immigrant statuses and 
modes of hospital admission (self-admitted versus otherwise) showed significant variations in delay times. Additionally, 
the presence of dysarthria symptoms and varying in NIHSS score categories distinctly contributed to these differences. 
A comprehensive portrayal of these distinctions is presented in Figure 2.
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Network Visualization
In our correlation analysis, illustrated in Figure 3, several variable pairs were identified with Pearson’s correlation 
coefficients exceeding 0.5. Notably, a strong correlation was observed between self-admission and the method of 
transportation to the hospital, as well as among different age categories, with coefficients exceeding 0.7. These findings 
indicate potential multicollinearity, which could impact the validity of our analysis. To address this concern and enhance 
the robustness of our multivariate analysis, we specifically focused on “transportation to the hospital” and “age” as our 
principal variables of interest. This strategic approach was adopted to minimize the effects of confounding factors and to 
more accurately determine the impact of these key variables on healthcare-seeking delays among AIS patients.

Multivariate Analysis of Healthcare-Seeking Delay
In the multivariate analysis, several factors significantly influenced healthcare-seeking delays. Education was found to be 
a critical determinant, with patients having a high school education or higher being less likely to experience delays compared to 
those with junior high school education or lower, as indicated by an odds ratio (OR=0.65 [95% CI:0.44–0.97]). This effect was 
more pronounced for individuals with a bachelor’s degree or higher (OR=0.32 [95% CI:0.20–0.51]). The type of stroke also 
impacted delay durations with of undetermined etiology presented fewer delays than Large-artery atherosclerosis strokes 

Figure 1 Flowchart.

https://doi.org/10.2147/RMHP.S445001                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2024:17 194

Jiang et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 Baseline Characteristics and Delay Analysis of AIS Patients (n = 1419)

Variables Category Healthcare Seeking  
Delay, n = 1172 (%)

Non-Delay,  
n = 247 (%)

P-value Median  
Time (h)

Age 58.14 56.48 0.079 12.3

Gender Male 852(83.12%) 173(16.88%) 0.386 12.0

Female 319(81.12%) 74(18.88%) 12.5
Race Han 1133 (82.28%) 244(17.72%) 0.266 12.0

Others 37(92.50%) 3(7.50%) 21.7

Education Junior high school or lower 522(83.39%) 104(16.61%) 0.012 14.0
High school 424(84.80%) 76(15.20%) 11.7

Bachelor degree or above 224(76.71%) 68(23.29%) 9.6
Living alone No 1117 (82.62%) 235(17.38%) 0.800 12.6

Yes 53(81.54%) 12(18.46%) 9.6

Immigrant Yes 51(80.95%) 12(19.05%) 0.868 6.7
No 1119 (82.64%) 235(17.36%) 12.7

Smoking No 355(84.73%) 64(15.27%) 0.173 12.9

Yes 815(81.66%) 183(18.34%) 11.6
Drinking No 264(84.08%) 50(15.92%) 0.531 12.3

Yes 906(82.14%) 197(17.86%) 12.3

Young adult (<45 years) No 846(83.27%) 170(16.73%) 0.273 13.1
Yes 324(80.80%) 77(19.20%) 10.8

Health insurance Yes 883(81.76%) 197(18.24%) 0.214 12.0

No 287(85.16%) 50(14.84%) 12.9
Understanding stroke-related knowledge Partial mastery 435(69.71%) 189(30.29%) <0.001 6.0

Almost uninformed 735(92.69%) 58(7.31%) 18.3

Self medication Yes 468(81.68%) 105(18.32%) 0.551 13.1
No 702(83.18%) 142(16.82%) 11.5

Self-admission No 190(65.97%) 98(34.03%) <0.001 4.2

Yes 980(86.80%) 149(13.20%) 16.1
Arrived by ambulance No 1063 (86.42%) 167(13.58%) <0.001 15.5

Yes 107(57.22%) 80(42.78%) 2.4

Transportation to the Hospital Referral 81(83.51%) 16(16.49%) <0.001 9.3
Self-transport 980(86.80%) 149(13.20%) 16.1

Ambulance 107(57.22%) 80(42.78%) 2.4

Distance from hospital <20km 1036(17.1%) 214(82.9%) 0.335 12.4
≥20km 135(79.9%) 34(20.1%) 11.3

Self-acknowledged HBP No 830(81.69%) 186(18.31%) 0.229 12.3

Yes 340(84.58%) 62(15.42%) 12.4
Self-acknowledged DM No 1050 (81.52%) 238(18.48%) 0.003 11.5

Yes 120(93.02%) 9(6.98%) 23.4

AF No 1128 (84.12%) 213(15.88%) <0.001 13.1
Yes 42(55.26%) 34(44.74%) 4.0

HBP No 311(78.93%) 83(21.07%) 0.033 11.3

Yes 859(83.97%) 164(16.03%) 12.5
DM No 911(81.41%) 208(18.59%) 0.031 11.5

Yes 259(86.91%) 39(13.09%) 15.4

Myocardial infarction No 1159 (82.55%) 245(17.45%) 0.848 12.0
Yes 11(84.62%) 2(15.38%) 18.2

Coronary Artery Disease No 1130 (83.15%) 229(16.85%) 0.012 12.4

Yes 40(68.97%) 18(31.03%) 9.2
Valvular heart disease No 1139 (83.08%) 232(16.92%) 0.006 12.7

Yes 31(67.39%) 15(32.61%) 4.3

(Continued)
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(OR=0.65 [95% CI:0.43–0.99]). Some symptoms decrease the likelihood of delay (OR=0.25 [95% CI:0.10–0.62]) and limb 
weakness (OR=0.21 [95% CI: 0.21–0.49]), were associated with a reduced likelihood of delay. Patients with a GCS score 
between 3–8 sought treatment more promptly than those scoring between 13–15 (OR=0.52 [95% CI:0.09–0.69]). Gender 
differences were notable, with males experiencing a 1.65 times greater risk of delay than females. Specific conditions such as 

Table 1 (Continued). 

Variables Category Healthcare Seeking  
Delay, n = 1172 (%)

Non-Delay,  
n = 247 (%)

P-value Median  
Time (h)

TOAST classification Large-artery atherosclerosis stroke 402(81.87%) 89(18.13%) <0.001 12.4
Small-vessel occlusion stroke 365(91.48%) 34(8.52%) 16.1

Cardioembolic Stroke 77(64.17%) 43(35.83%) 5.2

Other known cause stroke 35(85.37%) 6(14.63%) 17.7
Stroke of undetermined etiology 283(79.94%) 71(20.06%) 11.4

Secondary stroke No 952(82.35%) 204(17.65%) 0.703 12.3

Yes 218(83.52%) 43(16.48%) 12.0
Wake-up stroke No 967(80.45%) 235(19.55%) <0.001 13.7

Yes 203(94.42%) 12(5.58%) 10.3

mRS before onset 0–2 1102 (82.24%) 238(17.76%) 0.313 12.4
3–6 68(88.31%) 9(11.69%) 11.6

mRS inhospital 0–2 804(80.97%) 189(19.03%) 0.024 11.1

3–6 366(86.32%) 58(13.68%) 19.2
Electrocardiogram Normal 1009 (83.80%) 195(16.20%) <0.001 12.6

Abnormal 160(75.47%) 52(24.53%) 4.0

NIHSS score 0–4 1009 (85.87%) 166(14.13%) <0.001 15.2
5–20 120(68.18%) 56(31.82%) 6.7

21–42 40(62.50%) 24(37.50%) 5.0

GCS score 13–15 1148 (83.37%) 229(16.63%) <0.001 12.6
9–12 14(46.67%) 16(53.33%) 2.0

3–8 7(77.78%) 2(22.22%) 7.3
Dyslipidemia Yes 29(90.62%) 3(9.38%) 0.510 19.3

No 1141 (82.38%) 244(17.62%) 12.0

Metabolic disturbance Yes 181(82.27%) 39(17.73%) 0.763 13.4
No 989(82.62%) 208(17.38%) 12.0

Weakness Yes 748(78.74%) 202(21.26%) <0.001 10.6

No 422(90.36%) 45(9.64%) 16.0
Conscious disturbance Yes 22(57.89%) 16(42.11%) <0.001 5.2

No 1148 (83.25%) 231(16.75%) 12.7

Dizziness Yes 220(90.16%) 24(9.84%) 0.001 17.2
No 950(80.99%) 223(19.01%) 11.5

Dysaphia Yes 109(95.61%) 5(4.39%) <0.001 23.9

No 1061 (81.43%) 242(18.57%) 11.5
Dysarthria Yes 407(74.13%) 142(25.87%) <0.001 7.9

No 763(87.90%) 105(12.10%) 18.4

Vomit Yes 14(82.35%) 3(17.65%) 0.825 6.4
No 1156 (82.57%) 244(17.43%) 12.4

Deviated mouth Yes 22(88.00%) 3(12.00%) 0.911 14.0

No 1148(82.47%) 244(17.53%) 12.0
Anepia Yes 1(14.29%) 6(85.71%) <0.001 1.3

No 1169(82.91%) 241(17.09%) 12.4

Other symptoms Yes 352(87.13%) 52(12.87%) 0.005 10.6
No 818(80.75%) 195(19.25%) 10.7
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wake-up strokes (OR=7.04 [95% CI: 3.69–13.44]) and small-vessel occlusion strokes (OR=2.07 [95% CI:1.28–3.36]). These 
findings are detailed in Table 2.

Subgroup Analysis
In a subgroup analysis focusing on gender-based disparities in healthcare-seeking delays, notable trends emerged. 
Among all patients who experiencing the delays, younger males under 45 years constituted a significant proportion, at 

Figure 2 Boxplot comparison of the time of healthcare seeking delay across different clinical variables.

Figure 3 Network visualization of variables with Pearson correlation coefficients exceeding 0.5 and 0.7 thresholds.
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33.57%, a marked contrast to their female counterparts of the same age group, who accounted for only 12.23%. 
A profound divergence was also observed in terms of educational background. A hefty 57.68% of females experien-
cing the delay had an education up to junior high school or lower, compared to just 28.17% of males. On the flip side, 
in the segment holding a bachelor’s degree or higher, females appeared less prone to the delay, with a count of only 16 
cases. Another pivotal observation pertained to DM prevalence; 29.47% of the delayed female cohort had DM, 
surpassing the 19.37% prevalence found in the delayed male cohort. These detailed insights and disparities are further 
elaborated in Table 3.

Table 2 Factors Influencing Treatment Delay in AIS Patients: Results from Binary Stepwise Logistic Regression Analysis.(n = 1419)

Variable Classification OR (95% CI) Std. Error P-Value

Gender Male vs Female 1.65(1.14−2.48) 0.59 0.009
Education High school vs Junior high school or lower 0.65(0.44–0.97) 0.05 0.034

Bachelor degree or above vs Junior high school or lower 0.32(0.20–0.51) 0.24 <0.001

Understanding stroke-related 
knowledge

Partial mastery vs Almost uninformed 0.26(0.09–0.44) 0.08 0.013

GCS score 9–12 vs 13–15 1.65(0.85–2.46) 0.41 0.674

3–8 vs 13–15 0.52(0.09–0.69) 0.24 <0.001
Toast Small-vessel occlusion stroke vs Large-artery atherosclerosis 

stroke

2.07(1.27–3.36) 0.24 0.003

Cardioembolic Stroke vs Large-artery atherosclerosis stroke 0.57(0.32–1.01) 0.29 0.058

Other known cause stroke vs Large-artery atherosclerosis 

stroke

0.96(0.36–2.56) 0.50 0.936

Stroke of undetermined etiology vs Large-artery 

atherosclerosis stroke

0.65(0.43–0.99) 0.21 0.045

Self-acknowledged DM Yes vs No 2.50(1.21–5.17) 0.37 0.013
Wake up stroke Yes vs No 7.04(3.69–13.44) 0.33 <0.001

Conscious disturbance Yes vs No 0.25(0.10–0.62) 0.30 <0.001

Weakness Yes vs No 0.21(0.21–0.49) 0.31 0.025

Table 3 Subgroup Analysis of Delayed Seeking Healthcare Among Male and Female AIS Patients.(n=1171)

Variable Category Male  
N = 852 (%)

Female  
N =319 (%)

P-Value

Young adult (<45y) No 566 (66.43%) 280 (87.77%) <0.001

Yes 286 (33.57%) 39 (12.23%)
Local residents No 825 (96.83%) 295 (92.48%) 0.002

Yes 27 (3.17%) 24 (7.52%)

Insurance No 213 (25.00%) 74 (23.20%) 0.574
Yes 639 (75.00%) 245 (76.80%)

Education Junior high school or lower 240 (28.17%) 184 (57.68%) 0.003

High school 403 (47.30%) 119 (37.30%)
Bachelor degree or above 209 (24.53%) 16 (5.02%)

Understanding Stroke-related Knowledge Almost uninformed 318 (37.32%) 117 (36.68%) 0.891

Partial mastery 534 (62.68%) 202 (63.32%)
Race Han 826 (96.95%) 308 (96.55%) 0.874

Others 26 (3.05%) 11 (3.45%)

Transportation to the Hospital Referral 63 (7.39%) 19 (5.96%) 0.465
Self-transport 707 (82.98%) 274 (85.89%)

Ambulance 82 (9.62%) 26 (8.15%)

(Continued)
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Table 3 (Continued). 

Variable Category Male  
N = 852 (%)

Female  
N =319 (%)

P-Value

Self-acknowledged HBP No 604 (70.89%) 227 (71.16%) 0.986
Yes 248 (29.11%) 92 (28.84%)

Self-acknowledged DM No 781 (91.67%) 269 (84.33%) 0.001

Yes 71 (8.33%) 50 (15.67%)
Self medication No 363 (42.61%) 106 (33.23%) 0.001

Yes 489 (57.39%) 213 (66.77%)

Electrocardiogram Normal 754 (88.50%) 256 (80.25%) 0.001
Abnormal 99 (11.51%) 63 (19.75%)

AF No 835 (98.00%) 293 (91.85%) <0.001

Yes 17 (2.00%) 26 (8.15%)
NIHSS score 0–4 742 (87.09%) 268 (84.01%) 0.158

5–20 81 (9.51%) 40 (12.54%)

21–42 29 (3.40%) 11 (3.45%)
GCS score 3–8 838 (98.36%) 310 (97.18%) 0.290

9–12 10 (1.17%) 5 (1.57%)

13–15 4 (0.47%) 4 (1.25%)
TOAST classification Large-artery atherosclerosis stroke 301 (35.33%) 101 (31.66%) 0.268

Small-vessel occlusion stroke 262 (30.75%) 103 (32.29%)

Cardioembolic Stroke 49 (5.75%) 29 (9.09%)
Other known cause stroke 27 (3.17%) 9 (2.82%)

Stroke of undetermined etiology 208 (24.41%) 75 (23.51%)
Valvular heart disease No 840 (98.59%) 299 (93.73%) <0.001

Yes 12 (1.41%) 20 (6.27%)

Secondary stroke No 694 (81.46%) 259 (81.19%) 0.984
Yes 158 (18.54%) 60 (18.81%)

Coronary artery disease No 829 (97.30%) 301 (94.36%) 0.023

Yes 23 (2.70%) 18 (5.64%)
HBP No 226 (26.53%) 85 (26.65%) 0.950

Yes 626 (73.47%) 234 (73.35%)

DM No 687 (80.63%) 225 (70.53%) 0.001
Yes 165 (19.37%) 94 (29.47%)

Metabolic disturbance No 720 (84.51%) 269 (84.33%) 0.981

Yes 132 (15.49%) 50 (15.67%)
Weakness No 316 (37.09%) 107 (33.54%) 0.290

Yes 536 (62.91%) 212 (66.46%)

Conscious disturbance No 836 (98.12%) 312 (97.81%) 0.911
Yes 16 (1.88%) 7 (2.19%)

Dizziness No 698 (81.92%) 253 (79.31%) 0.349

Yes 154 (18.08%) 66 (20.69%)
Dysaphia No 766 (89.91%) 296 (92.79%) 0.161

Yes 86 (10.09%) 23 (7.21%)

Dysarthria No 534 (62.68%) 229 (71.79%) 0.005
Yes 318 (37.32%) 90 (28.21%)

Vomit No 843 (98.94%) 314 (98.43%) 0.678

Yes 9 (1.06%) 5 (1.57%)
Anepia No 850 (99.77%) 319 (100.00%) 0.943

Yes 2 (0.23%) 0 (0.00%)

Wake-up stroke No 701 (82.28%) 266 (83.39%) 0.719
Yes 151 (17.72%) 53 (16.61%)

Other symptoms No 590 (69.25%) 229 (71.79%) 0.440

Yes 262 (30.75%) 90 (28.21%)

Risk Management and Healthcare Policy 2024:17                                                                              https://doi.org/10.2147/RMHP.S445001                                                                                                                                                                                                                       

DovePress                                                                                                                         
199

Dovepress                                                                                                                                                             Jiang et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Discussion
Our findings indicate a median healthcare-seeking delay of 12.3 hours for AIS patients. For comparison, a decade-long 
analysis in mainland China reported a median onset-to-door duration nearing 24 hours.17 In Shanghai, the median delay 
is recorded at 8 hours,18 while Taiwan reports a time of 5 hours.19 Although the delay observed in our study is shorter 
than the broader trend seen in mainland China, it remains protracted when juxtaposed with regions renowned for their 
advanced healthcare infrastructures.

Our study highlights a notable healthcare-seeking delay among AIS within the immigrant population, a topic that has 
received limited attention in contemporary AIS research. Various challenges likely contribute to this delay, including 
language barriers, cultural differences, lack of health insurance, and unfamiliarity with the local healthcare systems. 
Supporting our observations, prior research has indicated that immigrants are less likely to undergo thrombolysis 
compared to native citizens.20 These findings emphasize the need for cities and regions with large immigrant populations 
to enhance healthcare accessibility.There is a pressing need to intensify health education efforts, focusing on the early 
symptoms of stroke, and advocate for inclusive and prompt healthcare access for every member of the community.

Our findings reveal that, while the median healthcare-seeking delay for males is comparable to that of females, 
a significant difference emerged in the risk of delay between genders. Specifically, males were found to have a 1.67 times 
greater risk of experiencing a delay compared to females, diverging from patterns observed in other countries. For 
instance, a study in Texas involving 1134 American patients found that males of Mexican origin exhibited a slightly 
lower risk of delay, a trend not consistently seen across other racial or ethnic groups.21 This variation highlights the 
complex interplay of geographical, cultural, and socio-economic factors in shaping healthcare-seeking behavior.22

An intriguing aspect of our analysis pertains to the role of gender in healthcare-seeking delays. Although our 
univariate analysis did not identify significant differences between males and females, the multivariate analysis revealed 
a different picture. This transition can likely be attributed to the complex interplay of multiple factors, which becomes 
discernible in a multivariate setting where variables are controlled.Particularly noteworthy was our approach to screen 
out variable pairs with correlation coefficients greater than 0.7. This step helped eliminate potential interactions and 
confounding factors, thereby unveiling the true relationship between gender and the delay in seeking medical treatment. 
This finding emphasizes the intricate nature of healthcare behaviors, illustrating how certain effects may remain hidden in 
univariate analyses but are revealed in a multivariate context.

Delving into the relationship between gender and healthcare-seeking delays, our subgroup analyses revealed distinct 
trends. Among females, a significant proportion of those who delayed seeking health-care were aged over 45, suggesting 
that middle-aged and older women might downplay symptoms or wait for spontaneous recovery, possibly due to entrenched 
beliefs.23 Conversely, younger males showed a more pronounced tendency for the delay than their female counterparts of 
the same age bracket. This could be attributed to a combination of overconfidence in health, reduced ailment sensitivity to 
ailments, and the weight of societal and familial responsibilities at this life stage, potentially deterring timely medical 
attention.24 From an educational standpoint, males with higher education levels exhibited more significant delays in seeking 
healthcare compared to females with analogous educational backgrounds. This difference could from the heightened 
occupational pressures and responsibilities these males face, compelling them to persevere at work despite early symptom 
onset rather than promptly seeking medical aid.25 Furthermore, a notable portion of females who delayed treatment resorted 
to self-medication. These insights underscore the pressing need for strategic educational and intervention measures.26 To 
address these disparities, comprehensive, multi-faceted approach is essential. We advocate for strengthened public health 
initiatives, focusing on targeted awareness campaigns. A special emphasis should be placed on high-risk groups, such as 
older female, younger male, and the highly-educated males. Collaborative efforts between medical establishments and 
public health entities are crucial to promote these initiatives, emphasizing the critical importance of early stroke symptom 
recognition and the need for immediate medical intervention.

Our study highlights a strong correlation between educational attainment and healthcare-seeking behavior in AIS 
patients. Specifically, individuals with only a junior high school education or lower were found to have a higher 
propensity for delaying healthcare-seeking. In contrast, having a high school or university education appeared to serve 
as protective factors, reducing the likelihood of such delays. This observation resonates with prior research indicating 

https://doi.org/10.2147/RMHP.S445001                                                                                                                                                                                                                                

DovePress                                                                                                                                      

Risk Management and Healthcare Policy 2024:17 200

Jiang et al                                                                                                                                                              Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


that individuals with merely elementary education experience a 1.41 times higher risk of treatment delay when 
juxtaposed with the higher-educated counterparts.27 The reasons behind this educational disparity in healthcare- 
seeking delay are multifaceted. Primarily, higher educational levels typically are often associated with enhanced health 
literacy. Individuals with more education can often more swiftly recognize preliminary stroke symptoms, assign greater 
priority to their health, and consequently, are more inclined to promptly seek medical intervention.28 This proactive 
health-seeking behavior is not solely a byproduct of enhanced health knowledge and cognizance. These individuals 
frequently benefit from robust social networks and community scaffolds, facilitating more immediate access to guidance 
and assistance when health anomalies arise.29 Furthermore, their heightened familiarity with healthcare ecosystems and 
the inherent ease of navigating medical services could be instrumental in reducing delays. In essence, this data 
accentuates the pivotal role of health education in curbing healthcare-seeking delay.30

Our findings highlight the crucial role of knowledge about stroke in influencing the speed at which patients seek 
medical intervention. This knowledge encompasses a comprehensive understanding of the primary symptoms, risk 
factors, and preventive measures associated with stroke. Crucially, this understanding is not merely academic, it deeply 
informs patients’ everyday decisions and health behaviors. Our observations are in line with previous research, 
supporting a widely recognized consensus on the crucial role of education about stroke in fostering prompt medical 
intervention.31,32 This knowledge not only enables patients to recognize symptoms at an early stage but also cultivates 
a proactive approach towards seeking medical assistance.33 In light of these insights, it is clear that expanding the reach 
and depth of stroke-related education is a pressing need. This calls for a collaborative effort, encouraging both the general 
public and healthcare professionals to work together in promoting more effective stroke management and outcomes.

In line with previous studies,34–38 our research highlights the significant impact of initial symptoms and specific 
clinical factors on the delay AIS patients experience in reaching a hospital. For example, a lower GCS score, indicating 
a substantial neurological deficit, typically prompts patients or their caregivers to seek medical help more proactively. 
Symptoms such as altered consciousness and limb weakness are often perceived as alarming, leading to quicker decisions 
to seek medical intervention.34,35 In contrast, patients with small vessel disease, like Pure Sensory Stroke may not exhibit 
the same level of urgency. Despite an increased risk of treatment delay, these patients often present with milder 
symptoms, leading to an underestimation of the severity of their condition.36 This is corroborated by clinical studies 
showing that Pure Sensory Stroke generally has a favorable prognosis, with about 41.5% of patients being symptom-free 
at hospital discharge.39 Such a deceptive sense of security may contribute to delays in seeking medical consultation 
among patients with small vessel diseases, highlighting the need for increased awareness and education about the 
potential severity of these strokes. Similarly, patients aware of their Diabetes Mellitus status frequently mistook stroke 
symptoms for DM-induced complications, adding to their healthcare-seeking delays.39 Further complicating the scenario, 
those awakening to stroke symptoms faced inherent uncertainties about symptom onset, leading to hesitations in seeking 
immediate care.38 Collectively, these insights emphasize the intricate interplay of clinical manifestations, symptom 
recognition, and patient behavior, underscoring the need for targeted public health initiatives that prioritize early 
symptom detection and immediate medical intervention.

The retrospective nature of this study and challenges related to data traceability have limited our ability to include 
several relevant variables. Critical factors such as the availability of telecommunication devices, essential for timely 
emergency response, and the implementation of prehospital stroke protocols, which significantly affect the efficiency of 
emergency care, were not within the scope of our examination. Additionally, the analysis of posterior circulation stroke 
cases was impeded by a substantial amount of missing data, necessitating their exclusion from the study. Moreover, the 
limited representation of the ultra-elderly population (aged over 85 years) in our dataset restricts the depth of our 
understanding regarding their healthcare-seeking delays.40 Despite these limitations, exploring the unique risk factors and 
experiences of the ultra-elderly remains a crucial area of research. Advancing studies in this field is vital for enhancing 
stroke care and intervention strategies across different age groups, thereby contributing to a more comprehensive 
understanding of stroke management.
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Conclusion
Delays in seeking health-care for AIS are influenced by a multifaceted interplay of sociodemographic and clinical factors. 
Healthcare-seeking delays within the immigrant population highlight the necessity of addressing systemic barriers to health-care. 
The significant influence of education and knowledge about stroke highlights the essential role of enhanced health literacy and 
targeted public awareness campaigns. These interventions are especially important for specific groups such as younger males, 
older females, and males with higher educational levels. Ultimately, a holistic and collaborative approach, integrating public 
health initiatives and systemic reforms, is essential for timely medical interventions and improved stroke outcomes.
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