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Abstract

Objective:

To identify and describe the factors related to the knowledge, perceptions, and practices regarding emergency care
for stroke among patients with risk factors such as diabetes and hypertension.

Background:

Health literacy in stroke implies the ability of non-medical individuals to recognize stroke symptoms and make
timely decisions, which is a key factor influencing outcomes in patients with this condition. No previous study
has evaluated the knowledge and perceptions of the general population about stroke in Bogota.

Methods:

A cross-sectional study was conducted between October 2023 and April 2024. A validated questionnaire surveyed
5402 individuals in Bogota.

Results:

Lower stroke symptom knowledge was associated with male sex (OR = 1.26, 95% CI (1.12, 1.42); p < 0.001),
low socio-economic strata (OR = 2.20, 95% CI (1.85, 2.60); p < 0.001), and lower educational level (OR = 1.59,
95% CI (1.38, 1.82); p<0.001). Furthermore, a low educational level was correlated with a higher risk of choosing
inadequate courses of action in the event of having an acute stroke. This included taking home remedies (OR =
1.52,95% CI (1.30, 1.79); p <0.001) or going to the pharmacy (OR = 1.66, 95% CI (1.36, 1.93); p < 0.001).
Conclusions:

Factors such as poor recognition of stroke symptoms, failure to identify it as an emergency, and socioeconomic
disparities contribute to delays in seeking timely treatment. Addressing knowledge gaps and socioeconomic
disparities is crucial for improving outcomes in stroke patients.

Introduction

According to the World Health Organization (WHO), approximately 15 million individuals experience an
Ischemic Stroke (IS) each year. This results in 6 million deaths and leaves 5 million with disabilities. [1] 160.4
million disability-adjusted life years (DALYSs) are attributed to IS, ranking this condition as one of the primary
causes of mortality and disability worldwide. [2] These statistics are particularly concerning given that stroke is a
condition that can be effectively treated during the first hours of symptom onset. Furthermore, it is largely



preventable through population-level interventions targeting modifiable risk factors. According to the
INTERSTROKE study, up to 90.7% of IS cases could be prevented by addressing 10 modifiable risk factors. The
most significant of these included hypertension (HTN), dyslipidemia, obesity, psychosocial stress, smoking,
alcohol consumption, and type 2 diabetes mellitus (DM). [3] In Colombia, there is an absolute increase in the
number of stroke cases, driven by population growth, increased life expectancy, and improved detection of stroke
in medical services. [4] It remains unclear whether the reduction in mortality has had any impact on the overall
number of patients living with stroke-related disabilities. Another critical factor impacting stroke outcomes is
health literacy, which encompasses understanding the disease, recognizing its symptoms, and promptly seeking
medical care, among others. (5) A study conducted in 2019 at third-level hospitals in Dhulikhel, Nepal, highlighted
the significant gaps in stroke awareness. The study reported that 60% of participants did not know stroke risk
factors, only 16% identified "sudden paralysis on one side of the body" as a warning sign, and 64% were unaware
of available stroke treatments (n = 273). [6] Similarly, a 2022 study conducted in Al-Ahsa, Saudi Arabia, found
that more than half of the participants (56.9%) lacked knowledge of stroke risk factors, warning signs, and
prevention strategies (n = 202). However, older adults (aged 50—65) with higher socioeconomic and educational
backgrounds, as well as those with a family history of stroke, demonstrated greater awareness, suggesting that the
level of health literacy is related to social and economic factors. [7] Moreover, a study conducted in Manizales,
Colombia, interviewed 213 individuals, finding that only 11.7% of participants stated they would go to the
emergency room if they experienced symptoms of an acute ischemic stroke. (8) Currently, no studies have
examined the knowledge, perspectives, and prehospital decision-making regarding stroke presentation in Bogota.
Therefore, the primary objective of this study is to describe the factors associated with knowledge, perceptions,
and practices regarding emergency care for stroke in patients diagnosed with type 2 DM or systemic arterial HTN,
treated at hospitals across Bogota during 2023-2024. The findings of this study will contribute to building
evidence that reinforces the need for preventive public health strategies against stroke.

Methodology

Definitions and concepts

In Colombia, the socioeconomic classification system categorizes the population based on income levels, living
conditions, and the physical characteristics of homes and their surroundings. (9) The six-level stratum system
influences healthcare costs and subsidies for transport and housing, with Stratum 1 denoting the lowest income
and living conditions, and Stratum 6 the highest. The system is designed to promote equity by ensuring that higher
strata contribute more to service costs, while lower strata benefit from subsidies. [10] Another key aspect to
consider is the Colombian education system. It is divided into two main levels: basic and higher education. Basic
education begins with elementary school at age six and lasts five years. Students then progress to secondary
school, which includes six years of study, often referred to as high school. Higher education includes universities
and technical institutes, offering various degrees based on career goals. The highest academic achievement is the
doctoral degree. [11] In Bogota, the organization of medical centers follows the structure of Health Lending
Institutions (Instituciones Prestadoras de Salud, IPS). These institutions operate under the public health network
or private entities. The public health network in Bogota is divided into four subnetworks: north, south, southwest,
and center-east [Fig 1]. As of 2016, the city

recognized 22 hospitals and 142 health centers. Between 2020 and 2024, the administration added seven more
hospitals and 20 health centers. [11,12] However, information on how many facilities are equipped to perform
pharmacological thrombolysis or mechanical thrombectomy for ischemic stroke (IS) remains unavailable.



Fig 1. Distribution of the four Integrated Health Subnetworks in Bogota.
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Figure 1: Distribution of the four Integrated Health Subnetworks in Bogota.

This figure shows a representative map of Bogota City divided by the distribution of health services, which are
organized by subnetworks.

Study Design, Population, and Eligibility Criteria

An analytical cross-sectional study was conducted among patients living in Bogota, Colombia, from October 2023
to April 2024. Patients who met the established criteria and attended University Hospital Fundacion Santa Fe de
Bogotd (UHFSFB) or any hospital within the governmental health subnetworks of the North, South, and Center-
East [Fig 1] were included.

Inclusion criteria

Patients older than 18 years diagnosed with type 2 DM or HTN who have been living in Bogota,

Colombia, for at least one year.

Exclusion criteria

Patients with any prior history of stroke, cerebrovascular event, or any disease that compromises the mental
sphere, such as dementia or any degree of intellectual disability.

Sample size determination

A stratified non-probability sampling approach by community areas was used. The estimated sample size was
calculated using population data obtained from projections by SaluData, with an expected proportion of 24% for
HTN [13], which resulted in 1,442,929 individuals. The sample size was 5,402, with a confidence level of 95%
and a standard error (precision) of 1.18%.

Data collection Tool

To develop the data collection tool, we followed a multi-step methodology. First, a systematic review was
conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [14], to address the formulated PICO (Population, Intervention, Comparator, and Outcome) question,
detailed in Supplemental Material S1. The literature search was constructed using Medical Subject Headings
(MeSH) and Descritores em Ciéncias da Saude (DeCS) terms, ensuring comprehensive retrieval of relevant
studies. Key concepts related to chronic diseases, stroke, and health knowledge, attitudes, and practices were
combined using Boolean operators. Literature was captured, and after qualitative and quantitative analysis, 17
articles were deemed eligible for extraction. These articles provided the foundation for constructing the data
collection tool. The tool was internally validated by a panel of neurologists and epidemiologists, who extensively
evaluated its content. Subsequently, seven pilot tests were conducted with master’s students in Epidemiology to
identify and implement potential improvements. Cronbach's Alpha Coefficient was calculated to evaluate the
internal reliability of the data collection tool, yielding a value of 0.9 for knowledge related to acute stroke and 0.3
for practices concerning stroke.

Data collection



Data collection was conducted from October 1, 2023, to April 30, 2024 through phone calls or in person at diverse
hospitals from Bogota. On-site data was collected from patients who met the criteria and attended any of the
participating hospitals (including outpatient and emergency

department waiting areas, inpatient service, dialysis units, etc). Information from patients registered in the non-
communicable chronic diseases databases from UHFSFB and the North, South, and Center-East health
subnetworks was obtained. These databases were filtered to obtain the most up-to-date information on patients
with an established diagnosis of type 2 DM or HTN who attended follow-up appointments in general medicine,
internal medicine, or primary care. Phone numbers for these patients were identified, and each patient was
contacted to administer the questionnaire. After explaining the study’s purpose, potential indirect benefits,
ensuring confidentiality, and the right to decline participation, informed consent was obtained. A questionnaire
was then administered to those who agreed to participate. Responses were collected via Google Forms, which
facilitated the compilation and management of the data. Weekly meetings were held to evaluate the preliminary
data collection and monitor the quality and quantity of questionnaires administered each week. Additionally,
random, periodic control samples were selected to verify the accuracy of the collected data. This process involved
contacting patients already registered in our database to confirm that the questionnaire had been administered
correctly. It helped identify any inconsistencies, allowing for the removal of erroneous data and ensuring high-
quality standards in the collected information.

Data Analysis

Ordinal and nominal variables were described through proportions. Continuous variables, after

performing Kolmogorov-Smirnov normality tests, were described with medians and the interquartile range since
there was no normal distribution in any of the variables in the population. To compare sociodemographic factors,
a social Strata of 2 or lower was defined as a low socioeconomic strata, an education level of elementary school
or less was defined as a low educational level, and an income of 1 million Colombian pesos (Colombian legal
tender) per month or less was defined as low income. It is noteworthy that some wealthy individuals reside in
lower socioeconomic strata neighborhoods, especially in rural areas, which is a failure in the implementation of
the strata system. This is a difficulty when addressing social inequalities and aiding resource allocation in the
country. [15,16] This justifies the necessity of conducting a separate analysis of knowledge and practices
regarding stroke by income and socioeconomic strata. Then, a bivariate analysis was performed, comparing the
variables with the place of occurrence using a chi-square test. Statistical significance was defined as a p-value <
0.05. Statistical analysis was performed with SPSS software, version 25. The association between the factor and
knowledge was estimated using binomial logistic regression with the exponent of beta as a measure of association
and a 95% confidence interval. All models were adjusted for sex, age, and diagnosis of HTN. Both adjusted and
unadjusted models are presented in the tables. The goodness of fit for each adjusted model was calculated using
the Hosmer-Lemeshow test.

Ethical Consideration

Ethical approval was obtained from the ethical review committee of each of the participant institutions: UHFSFB
and hospitals within the governmental health subnetworks of the North, South, and Center-East. Written informed
consent was obtained from each participant, and confidentiality was ensured throughout the data collection,
processing, and analysis.

Results

A total of 6,050 patients with HTN and/or type 2 DM completed the questionnaire, of whom 5,402 met the study's
inclusion criteria. Of those, 5381 had complete information registered in the database available for the analysis.
The median age of participants was 67 years (IQR: 59.68 - 74.94), with 46.3% being female and 53.7% male.
Median Body Mass Index (BMI) was 26.9 (IQR, 24.65-29.30). Data were collected from individuals receiving
care across the north, south, and center-east health subnetworks. The majority of participants (81.6%) were from
low socioeconomic strata and enrolled in the subsidized health insurance regimen (92.4%). Notably, 55.3% of the
participants had completed only elementary school. Included individuals were primarily diagnosed with HTN,
accounting for 92% of the cases, with no significant differences in sex distribution (p=0.154). Type 2 DM was
reported in 32.1% of cases, with a higher prevalence among men (34%) compared to women (p=0.007).
Cholesterol or triglyceride abnormalities were reported by 39.4% of participants, with greater awareness among
women compared to men (44.5% vs. 33.5%, p<0.001). Lastly, smoking was more common among men, with a
prevalence of 5.9% compared to 2.2% in women (p<0.001)



[Table 1].

Table 1. Questions about self-reported comorbidities
Comorbidities Women Men Total [p-value*

n=2889 (%)

n= 2492 (%) n = 5381 (%)

Hypertension n = 2678 (92.7) 2284 (91.7) 4962 (92.2) 0.154
5381
Diabetes n 882 (30.5) 847 (34) 1729 (32.1) 0.007
= 5381
Dyslipidemia n = 1285 (44.5) 834 (33.5) 2119 (39.4) <0.001
5379
Cigarette smoking n = |64 (2.2) 146 (5.9) 210 (3.9) <0.001
5381
*Corresponding statistic test, significant at p <0.05.

Among those surveyed, 89.6% recognized stroke as a disease that can lead to disability, and 91.1% associated it
with the risk of death. A total of 32.5% of participants reported being unaware of any symptoms related to IS,
with this lack of knowledge being more prevalent among men (36.5%) compared to women (29.1%, p<0.001). In
terms of practices and decision-making in response to a potential stroke, 26.6% of participants disagreed with
activating the emergency medical system by calling the emergency hotline—an action recommended by
international guidelines and the Colombian health system. Notably, women were more likely to support calling
the emergency hotline than men (p=0.004). When it came to seeking medical care, most patients preferred
scheduling an outpatient appointment via telephone, with 52% stating they would contact their insurance provider
first. This trend was significantly higher among men compared to women (p<0.001) [Table 2].

Table 2. Practices regarding emergency care for stroke

Women Men Total
n=2889 (%)

Practice |p-value*

n= 2492 (%) n= 5381 (%)




Call emergency 2073 (71.8) 1875 (75.2) 3948 (73.4) 0.004
number 123

Make a medical{1714 (59.3) 1085 (43.5) 2799 (52) <0.001
appointment

Go to the pharmacy 507 (17.5) 617 (24.8) 1124 (20.9) <0.001
Take a home remedy 514 (17.8) 485 (19.5) 999 (18.6) 0.116

*Corresponding statistic test, significant at p <0.05

Regarding the odds of knowledge about the symptoms of IS, a statistically significant association was found
between limited knowledge of IS symptoms and being male, having low educational attainment, and residing in
lower socioeconomic conditions [Fig. 2].
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Figure 2: Predictive Factors of Stroke Symptom Knowledge.

Summary of estimation of the association between acute ischemic stroke symptom knowledge among participants
and sociodemographic variables. Odds Ratio (aOR) was adjusted by variables of age and past medical history of
systemic arterial hypertension. Associations were observed between opting for emergency care practices, such as
using home remedies or visiting the pharmacy instead of seeking urgent care at a health center, and being male or
living in lower socio-demographic conditions [Fig. 3]. In contrast, the odds of making a medical appointment
were lower among men, individuals with lower socioeconomic status, those with lower incomes, and those with
lower educational attainment. Similarly, the odds of calling emergency numbers were lower among men,
individuals with low educational attainment, and those with lower incomes [Fig. 3].
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Figure 3: Predictive factors for stroke practices in the event of an acute Ischemic Stroke in

Bogota, Colombia.

Summary of estimation of the association between stroke practices among

participants and sociodemographic variables. Odds Ratio (aOR) was adjusted by variables of age and past medical
history of systemic arterial hypertension.

Discussion

This study provides information regarding the pool of knowledge, beliefs, and practices when confronting an IS
from a large and representative population with vascular risk factors in an urban setting in Colombia. Despite
being the second leading cause of death and one of the leading causes of disability in the world [1], the population's
perception of stroke risk and its impact on treatment access is a matter of controversy. Data from the National
Hospital Registry of Japan shows that there has been an increase in thrombolysis rates from 1.6% between the
years 2000 to 2005, to 26.5% in the period between 2016 to 2020, with a comparable trend in endovascular therapy
rates, increasing from 2% to 29.8% in the same period. [17] Similar trends have been reported in many countries
worldwide. [18,19] In Colombia, there is no data on this topic, neither national nor regional registries, but in most
cases, they are single-center hospital registries, which do not reflect the national situation. The reported
thrombolysis rates do not reach more than 17% for 2019, which suggests a much lower reality, even in regions
with better access to reperfusion therapies. [20] Factors considered include the lack of recognition of stroke as an
emergency requiring immediate attention, as well as socioeconomic factors and location in areas far from care
centers. [21] A systematic review on the topic in Africa showed an important delay from symptoms onset to
hospital admission (31 hours), with poor knowledge of symptoms, not seeking medical attention, and shortage of
medical transportation as the principal reasons for it. In India, Iran, and multiple countries in Africa, only between
8 and 30% of patients were admitted to a hospital in the first 3 hours from symptom onset. [22] A population-
based study conducted in Uganda in 2014, found that 71.8% of the participants did not recognize the brain as the
affected organ in stroke and did not know any symptoms of the disease. Factors such as a high level of education
or a diagnosis of type 2 DM were related as factors in favor of knowledge of the symptoms of the disease. [23]
Another population-based study conducted in New Zealand and published in 2020 found that factors such as a
higher level of education, higher economic income, and personal experience of stroke were related to a higher
level of stroke awareness. [24] A study in a similar setting to Colombia, although population-based, is the EStEPA
Project, carried out in Argentina by Dr. Ameriso et al. and published in 2021, who conducted a questionnaire to
assess the level of awareness of stroke. A sample of 1986 responses was collected, among which 63% recognized



stroke as a cerebrovascular accident. It was also found that the most common responses when the participants
were worried about having an IS were going directly to the emergency room or calling the emergency services
(52.3% and 39%, respectively). Factors such as age, sex, or race had no impact on the recognition of stroke to act
accordingly. [25] In contrast, our study revealed that 73.4% of the population would call the emergency hotline.
Furthermore, our findings highlighted a sex difference, as men were more prone to be unsure of the appropriate
course of action. The present study is the first conducted in the Colombian population and also the first in Latin
America to address the knowledge and perceptions of the population at higher risk of having a stroke. Among the
most important findings is that most of the people surveyed recognize stroke as a disease that can lead to disability
(89.6%) and even death (91.1%). It is also interesting to highlight the recognition of the conditions they suffer
from (HTN, DM, sedentary lifestyle, dietary factors, or smoking) as risk factors for suffering a stroke in a
proportion that varied between 84.6% and 91.4% according to the factor, being quite similar to the proportion of
people who recognize stroke as a condition that can leave sequelae or be fatal. Furthermore, male sex, lower socio-
economic status, and lower educational level were associated with lower knowledge of stroke symptoms. In the
multivariate analysis, the same characteristics predicted a higher risk of choosing inadequate courses of action in
the event of a stroke. There is, at least for this segment of the population, a gap between basic stroke knowledge
and its application in real life. Personal history of stroke and educational level have been shown previously to be
predictors of better stroke knowledge in multiple studies, meanwhile, sex as a predictor of knowledge is a
controversial topic as there have been contradicting results in different populations. [26—29] Looking for
alternative solutions instead of going directly to the emergency department is common in lower-income countries.
[30] Ongoing efforts are underway globally to increase the number of patients receiving reperfusion therapies for
stroke. This includes educating practicing physicians, increasing global access to EVT, and improving the
capability of hospitals to treat stroke. [31] Nevertheless, it’s fundamental to include population awareness and
education as an objective for these campaigns trying to increase treatment rates. It has been shown previously that
minorities and more vulnerable populations have lower chances of receiving reperfusion therapies, and one of the
reasons could be a lack of stroke education and lower rates of prompt emergency department consultations. [32]
Another consideration to be taken into account by those responsible for the Colombian Health System, especially
the Emergency Medical System, is the fact that almost 77% of patients consider calling the emergency care line
to receive care in the event of a stroke. This reflects the urgent need to continue active work to educate about the
performance of emergency services in the local environment, which to date has no published data, and thus breaks
down the various barriers that may exist in practice and have not been addressed. In this regard, studies such as
that of Ro et al. identified that the percentage of patients arriving less than 2 hours from the onset of symptoms
was significantly higher if the patients arrived directly at the hospital brought by the emergency medical services,
compared to those who arrived transported from another hospital that did not have the necessary resources to
attend an IS. [33] Educational campaigns have been shown to be efficacious in increasing stroke knowledge in
different populations. [34,35] Whether this knowledge improves reperfusion therapies has yet to be widely
studied, but some evidence suggests that it decreases the time from symptom onset to hospital arrival. [36] The
present study has several strengths. Firstly, it includes a large sample size collected from various regions across
the city, making it the largest known study investigating health literacy about stroke. Secondly, it employs robust
research methodologies, ensuring the reliability and validity of the findings. Thirdly, by focusing on non-health
professional individuals, the study provides valuable insights into a segment of the population that is often
underrepresented in health literacy research, which will inform and shape public health strategies and educational
interventions aimed at improving stroke awareness and prevention. Additionally, the study represents a
collaborative effort, involving multiple institutions and disciplines, providing a broad and comprehensive
representation of Bogota’s population in Colombia. Regarding the limitations of this study, it is worth mentioning
that the data were self-reported by participants, which may introduce bias or inaccuracies due to memory recall
issues or social desirability bias. Additionally, the questionnaire used in this study had not been previously
employed in similar research. Although it was validated by an expert committee, its novelty may still affect the
consistency and reliability of the results. Moreover, the study included a multicultural and diverse population,
which could result in variability in health literacy levels due to different cultural backgrounds, education levels,
and health practices. This diversity can make it challenging to generalize the findings to a more homogeneous
population.

Conclusions



This research helps to better understand the reality of stroke in Colombia. It shows the necessity of high-quality
educational measures regarding stroke symptoms, but most of all, to educate in early recognition and fast seek out
of emergency medical services. Factors such as poor recognition of stroke as an emergency and socioeconomic
disparities contribute to delays in seeking treatment. Addressing these barriers is crucial for improving stroke
outcomes.
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