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Introduction: Stroke, a leading cause of morbidity and mortality globally, demands heightened awareness and knowledge for effective preventive strategies and tailored response. Sudan is classified as a low income country with a low rate of literacy, lack of knowledge, and awareness about diseases. Thus, this study aimed to assess stroke awareness and knowledge among Sudanese population, and identify the associated factors influencing awareness.

Methods: A cross-sectional study conducted between October and November 2022 through a self-administered online survey distributed via various social media platforms. The study involved adults aged 18 years and above through snow-ball sampling technique. The survey covered general awareness and knowledge concerning stroke risk factors, consequences, and the appropriate responses taken during acute stroke attacks.

Results: A total of 410 participants were enrolled in the study, majority (93.4%) were from urban area and had university degree (92.4%). Furthermore, 92.2% were aware about stroke and 74.9% were able to recognize the symptoms of stroke. Only 40.2% identified all correct answers, 96.3, 92.3, and 95.1% recognized at least one risk factor, early symptom, and consequences, respectively. Females were significantly more than males able to identify at least one risk factor. Almost all participants (99.5%) perceived stroke as a serious disease (99.5%). Notably, 86.3% would promptly transport a suspected stroke patient to the hospital. The multivariable analysis showed that females versus males and patients with depression versus without depression had significantly higher odds to identify at least one risk factor (OR of 14.716 [95% CI 1.901; 113.908] and 0.241 [95% CI 0.059; 0.984], respectively).

Conclusion: The study concluded that stroke knowledge and awareness among Sudanese population is suboptimal. Furthermore, early stroke recognition and intake of the appropriate management strategies are lacking which highlights the need for targeted education and awareness campaigns.
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Introduction

Stroke is a major cause of disability and one of the leading causes of death worldwide (1). It is typically defined as a neurological deficit pertaining to an acute focal injury of the central nervous system (CNS) via vascular causes, which include cerebral infarction, intracerebral hemorrhage, and subarachnoid hemorrhage (2). The most common risk factors for stroke include hypertension, impaired cardiac function, smoking, poor lifestyle factors, dyslipidemia, obesity, diabetes, and having a family history of stroke (3). The majority of ischemic stroke occurs in low- and middle-income countries, where incidents of fatal hemorrhage and ischemic strokes develop more often at younger ages. Additionally, compared to developed countries, the prevalence of stroke has recently increased in developing nations (4).

Sudan, a least developed country according to the United Nations, had about 25% of stroke admissions among patients older than 60 years old (5). Furthermore, stroke was reported to be among the top 25 causes of premature death in Sudan between 1990 and 2019 (6). Moreover, statistics from the World Health Organization (WHO) in 2019 show that stroke was the third-top cause of death in both genders, with 48.09 deaths per 100,000 people, in addition to 48,595 new stroke cases recorded in 2019 (7).

Unfortunately, stroke risk factors were found to be higher in poor socioeconomic level societies. Nonetheless, community stroke awareness programs are one of the several components that is considered absolutely necessary for stroke care (8). The outcome of stroke can be greatly improved through early detection, prompt transfer to medical care, and implementation of appropriate medical therapy (9). However, preventive approaches mostly revolve around understanding stroke risk factors, identifying the warning signs, and treating the concomitant conditions. According to the World Bank classification, Sudan is a low-income country (10). In addition, the literacy rates in Sudan is low, particularly among young women (11). With the adult literacy rate of 60.7% (12), identifying the existing gaps in knowledge among Sudanese population regarding stroke can help recognize areas to be targeted to improve overall public health and healthcare practices. Additionally, increased understanding about stroke has been linked with high income status, smoking history, and educational attainment (13). Therefore, it is essential to screen for socioeconomic status, educational achievement, and lifestyle factors.

Comprehensive research focusing on the factors associated with knowledge and awareness of stroke among Sudanese population is extremely essential as it allows the design for targeted interventions and educational campaigns tailored to the unique challenges faced by the population. This research seeks to provide valuable insights into the importance of enhancing stroke knowledge and awareness, aiming to minimize the occurrence of strokes, preventing recurrence, and ensuring early patient recognition. We intend to expand upon existing knowledge by examining a cohort of participants across Sudan. Additionally, the findings from this study could potentially influence the development and implementation of effective interventions, drawing upon reliable population-based data. Thus, the study aimed to evaluate the awareness and knowledge of stroke within the general population in Sudan and identify factors influencing this awareness.



Method


Study design and period

A cross-sectional study conducted between October and November 2022 through a self-administered closed-ended online survey designed for the general Sudanese population. The study involved adults aged 18 years and above through snow-ball sampling technique. The survey covered general awareness and knowledge concerning stroke risk factors and consequences. The survey adhered to the general principles of good survey design (14). The survey was developed on Google form and the link was circulated through online platforms like Facebook® and WhatsApp® Participation in the study was voluntary, and eligibility criteria included individuals aged 18 and above, with exclusion of those with a history of stroke. The survey, conducted in the Arabic language, the native language of Sudanese citizens and typically took approximately 10 min to be completed.



Validation of the survey

The questionnaire was similarly structured to a survey used in a study conducted in Jordan (15). Three academic professionals reviewed the questionnaire. Then the survey underwent a six-person with no medical background pilot test to ensure the clarity of the questions. Subsequently, the questions were modified based on their feedback. The first section of the questionnaire covered the socio-demographic data. The second section assessed the overall knowledge about stroke and evaluated awareness about stroke risk factors, consequences of stroke, and response when facing somebody with a stroke attack. Moreover, it examined knowledge of early warning signs and score of one point was awarded per correct answer to the above statements. The third section identified sources of information related to stroke among the participants.



Sample size calculation

The target sample size was estimated to be 385 participants using the Raosoft® software sample size calculator (16). This calculation was determined for the minimum sample size required for an unlimited population size, using a 95% confidence interval, a standard deviation of 0.5, and a margin of error of 5%.



Ethical approval

The study got ethical approval from the research ethics committee of the Faculty of Pharmacy, Al Neelain University, Khartoum, Sudan (NPH1021). All participants agreed to participate in the study by selecting “I agree” on the electronic informed consent form before filling out the questionnaire. All methods were performed in accordance with the relevant guidelines and regulations or declaration of Helsinki.



Statistical analysis

The data obtained were subjected to analysis using the Statistical Package for the Social Sciences (SPSS) version 27.0. Continuous variables were presented as mean ± standard deviation (SD) with a 95% confidence interval (CI). Categorical and ordinal variables were reported as frequencies and percentages. Logistic regression was performed to identify factors linked to the ability to automatically recognize one or more stroke risk factors, warning signs, consequences, and the inclination to promptly seek emergency room care upon experiencing a stroke. Variables demonstrating a significance level of p < 0.2 in the bivariate analysis were incorporated into the regression analysis. Results were presented as odds ratios (OR) with corresponding 95% CI. All statistical tests were two-tailed, and a p-value of <0.05 was considered statistically significant.




Results


Sample description

From the total of 410 Sudanese participants enrolled in the study; 195 (47.6%) were females, 149 (36.6%) were under 30 years of age, almost half of the participants (51.2%) were married, majority were in urban areas (93.4%), and had university degree (92.4%). More than two thirds of the participants (71.1%) were from the capital city “Khartoum,” in addition, more than quarter (28.3%) were from other regions of Sudan. The most common chronic diseases among the participants were hypertension (26.8%), dyslipidemia (19.8%) and diabetes mellitus (17.3%). The sociodemographic factors displayed in Table 1.



TABLE 1 Participants’ socio-demographic characteristics, past medical history and familiarity with stroke (n = 410).
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Respondents’ general knowledge about stroke

Table 2 shows analysis of correct responses among the participants related to general knowledge, and identification of risk factors, early symptoms, and consequences of stroke. Most participants had heard of stroke (92.2%), around three quarters (74.9%) knew about stroke if a patient developed the disease. The majority (97.3%) had at least two correct answers regarding general knowledge of stroke. However, 40.2% of the participants could identify all correct answers regarding general knowledge of stroke. In addition, most of the participants were able to correctly identify at least one stroke risk factors, early symptoms, and consequences of stroke with 96.3, 92.3, and 95.1%, respectively. However, 34.4% of the participants identified all the risk factors, 42.7% recognized all the symptoms, and more than half of the participants (53.9%) stated all possible consequences of stroke.



TABLE 2 Number of stroke risk factors, early symptoms, and consequences that were identified by the participants (n = 410).
[image: Table2]

Most participants (86.3%) stated that they would transport patients with suspected stroke (based on symptoms) to hospital, while 7.3% did not know what to do in case of stroke. In general, when people were asked about rating their knowledge about stroke, more than three-quarters of the participants (78.5%) reported they had general knowledge about the stroke, while the rest (21.5%) either reported knowing the name of the disease or having no knowledge of the disease. Finally, most of the participants (94.6%) would like more information about stroke.

Figure 1 presents the knowledge of Sudanese participants related to different issues about the stroke. For general stroke knowledge (Figure 1A), the majority of the participants were aware that stroke is not a contagious disease (96.8%), it is affecting the brain (93.2%), and it can be preventable (83.4%). For early symptoms of stroke (Figure 1B), most of the respondents answered that the two main early symptoms of stroke were sudden difficulty speaking, and weakness, numbness, and/or tingling of arm and leg, with 84.9, and 84.4%, respectively. For the stroke related risk factors (Figures1C), most of the participants (90.2%) believed that hypertension was the most common risk factor of stroke, followed by psychological stress (83.9%) and obesity (82.4%). Finally, knowledge related to consequences of stroke (Figure 1D), most of the participants reported that stroke can cause movement/functional problems and long-term disabilities with 91.7, and 91.2%, respectively.

[image: Figure 1]

FIGURE 1
 Knowledge of Sudanese participants (n = 410) related to (A) Stroke, (B) Early symptoms of stroke, (C) Risk factors related to stroke, and (D) Consequences of stroke.


Although the sample showed a variable level of knowledge about stroke, only females were significantly more able to list at least one correct risk factors related to stroke compared to males (99.5% versus 93.5%, p = 0.001). There was no other significant relationships between the sociodemographic characteristics or past medical history with risk factors, early symptoms and consequences of stroke (Table 3).



TABLE 3 Association of risk factors, early symptoms and consequences of stroke with the sociodemographic characteristics and past medical history (n = 410).
[image: Table3]



Sources of information

Figure 2 lists the sources of stroke information mentioned by respondents. The main source of information was internet/social media (79.3%), followed by healthcare professionals (60.0%), family and relatives (54.9%).

[image: Figure 2]

FIGURE 2
 Sources of information about stroke as reported by Sudanese respondents (n = 410).




Respondents’ attitudes about stroke

The majority of participants believed that stroke was a serious disease, and that patient’s life would be affected after stroke of 99.5 and 98.8%, respectively. Furthermore, the majority (96.6%) believed that family care was helpful for early recovery of patients with stroke after leaving the hospitals. However, more than a third of participants (34.4%) stated that stroke disease cannot lead to happy life of patients.



Bivariate analysis associated with response to somebody with symptoms of stroke

Most of the participants (86.3%) reported that the first action in response to patients with stroke symptoms would be to take the patient directly to a hospital. There were no significant relationships between all sociodemographic characteristics, or past medical history with respondents reactions to a patient with stroke (Table 4).



TABLE 4 Association of taking a patient who is experiencing stroke to the hospital with sociodemographic characteristics, and past medical history (n = 410).
[image: Table4]



Multivariable analysis associated with stroke knowledge

In the logistic regression analysis, when considering identification of at least a risk factor as the dependent variable, the multivariable analysis showed that females compared to males and patients with depression versus without depression had significantly higher odds to identify at least a risk factor (OR of 14.716 [95% CI 1.901;113.908] and 0.241 [95% CI 0.059; 0.984], respectively). Table 5 shows the results of multivariate analysis.



TABLE 5 Multivariate analysis associated with stroke knowledge among the participants (n = 410).
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Discussion

The present study aimed at examining factors associated with stroke knowledge and awareness among the general population of Sudan. It is extremely important to prevent stroke and initiate early and timely management through assessing people’s knowledge and awareness of risk factors and their modifications, as well as their warning symptoms and management. Therefore, creating effective educational and preventative measures are crucial for assessing the factors associated with stroke knowledge among different sociodemographic groups within communities.

The results indicated that around half of the sample were females, and aged between 30 and 49 years old. Moreover, more than half of the participants have low- or medium-monthly incomes. In addition, the majority of the participants have university education, with more than two-thirds of them were employed. Most of the participants had heard of the condition previously and reported that stroke is a disease of brain, and it is a serious disease. Overall, participants’ general knowledge about stroke was insufficient, with only about a third of participants correctly identifying all risk factors, all consequences, and early symptoms of stroke.

Previous studies reported suboptimal in different communities regarding strokes, even among those who had experienced it before (17–19). A recent study in Sudan reported a relatively low mean awareness score among Sudanese people (20). In addition, the mean awareness score was found to be statistically associated with the level of education (20). According to our study findings, a variable level of knowledge about stroke was found among participants. The participants in our study expressed better general knowledge about stroke compared to previous study in Sudan (20). Our findings can be interpreted by the fact that the majority of our participants had university educational level which could have raised the level of knowledge. Additionally, most of our participants identified at least one risk factor, one symptom related to stroke and one consequence. In addition, the percentages were higher than those reported in the literature (21–23), revealing that at least one stroke risk factor may be identified by the majority of the study sample, probably as most of our study participants had higher educational levels and were employed.

As for the risk factors, there are several modifiable and non-modifiable risk factors associated with stroke, including age, race, hypertension, diabetes, and many more (24), which are becoming more prevalent among the Sudanese community according to the stepwise approach to surveillance survey of 2005 (STEPS) (25). In our study, 96.3% of 410 participants identified at least one associated risk factor for stroke compared to previous published studies in the last 3 years, which reported in the UAE (99.8%, n = 545), Saudi Arabia (99.5%, n = 398), Jordan (98.1%, n = 573), Lebanon (97.8%, n = 551), and Iraq (85.6%, n = 609) (8, 26–29).

Considering recent studies in the Middle East region to our study results, the aware that stroke is a type of brain disease were various among the participants with the highest in Jordan and Lebanon with more than 95.0% of the participants (28), then Iraq (92.8%) (27), Saudi Arabia (89.7%) (29), and the UAE (70.8%) (26), while the results of our studies indicated that 93.2% of the participants. In related to the participants’ awareness of stroke is preventable, the results reported by the participants were also various among the countries, with the highest in Iraq (85.6%) (27), then our Sudan sample with 83.4%, then Jordan and Saudi Arabia with 81.0% (8, 29), Lebanon (80.0%) (28), and the UAE (42.9%) (26).

A significant improvement in the rates of identified risk factors of stroke among the Sudanese community was noticed, as a previous study reported that 27.6% of their study participants did not have sufficient knowledge about stroke risk factors, contrary to our findings, where it was only 3.7% (20). According to this study, hypertension was the most reported risk factor, followed by psychological stress and obesity. Similarly, a comparative study of risk factors in young adults and older adult stroke patients in Sudan reported that arterial hypertension was the dominant risk factor among young adults and the older adult, followed by smoking (30). As well as previous studies conducted in Lebanon revealed that hypertension and psychological stress were among the most reported risk factors as well (28), in Jordan (8), Saudi (29), UAE (26), and Iraq (27).

Regarding warning signs and consequences of stroke, almost 85% reported sudden difficulty in speaking or understanding speech as the most common warning sign, followed by sudden weakness/numbness/tingling, which is similar to the findings of Lebanese and New Zealand studies (28, 31). However, a previous Sudanese survey reported paralysis of one side of the body as the most commonly identified warning symptom by 30.7%, followed by sudden difficulty in speaking or understanding by 27.1%. In comparison to the findings of the previous study, the rates of the identified consequences of stroke were significantly improved among Sudanese people. Almost 33% of the previous study participants did not know any stroke warning symptoms (20), while in our study, the percentage was only 4.9%. The improvement in the knowledge of the Sudanese community regarding risk factors, symptoms, and consequences related to stroke in our study could be attributed to the higher educational level and employment of the majority of our study participants.

Our results revealed a significant correlation between gender and knowledge about stroke risk factors, as females had better knowledge compared to males. In agreement with our study findings, other studies reported similar results (32–35). On the other hand, better knowledge of stroke warning signs among males was reported as well (8, 27). Based on the literature, the lack of consistency in the results of different studies makes it ambiguous to call for a clear association between gender differences and knowledge of stroke warning signs and risk factors (8, 27). As well as the multivariable analysis showed that patients with no depression had a significant correlation in identifying stroke risk factors, early stroke symptoms, and stroke consequences. A previous study revealed a significant inverse correlation between depression and knowledge. It is reported that depressed patients had poorer knowledge and a decline in knowledge as depression increases, suggesting that cognitive function may be impaired by depression (36, 37).


Strengths and limitations

There are some limitations to this study that can be identified. First, the study utilized an online survey that mandates technical requirements and access to internet and mobile/computer and reading ability, hence the population in this study does not represent the whole population in Sudan. Second, information bias connected to on-demand resource accessibility can jeopardize answer credibility. Third, selection bias associated with the snowball collection technique could be an issue, as there is no guarantee for random selection. Furthermore, there is a high percentage of missing data that leads to big odds ratio. On the other hand, our study has several strengths as it added data to the literature about stroke disease awareness which highlighted the lack of knowledge regarding stroke among the Sudanese population.




Conclusion

In general, the Sudanese community demonstrated suboptimal knowledge regarding stroke risk factors, early symptoms, and consequences. Females and individuals without a medical history of depression exhibited higher knowledge scores. Recognition of specific aspects varied, with social media serving as a prominent information source. Tailored interventions focusing on individuals with inadequate stroke literacy are needed to improve stroke awareness. Further studies, more representative of the general Sudanese population and with a larger sample size, are necessary to confirm our findings.



Data availability statement

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by the research ethics committee of the Faculty of Pharmacy, Al Neelain University, Khartoum, Sudan (NPH1021). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

EE: Writing – review & editing, Writing – original draft. FJ: Writing – original draft, Writing – review & editing, Conceptualization, Methodology. DS: Methodology, Writing – original draft. HaA: Writing – original draft. MA: Writing – original draft, Writing – review & editing. ZKha: Methodology, Writing – original draft. YA: Writing – original draft, Writing – review & editing. MB: Writing – original draft, Writing – review & editing. ZKhi: Writing – original draft. HuA: Writing – original draft. NM: Investigation, Writing – original draft. SC: Formal analysis, Writing – original draft. SK: Writing – review & editing. SH: Formal analysis, Writing – review & editing. DM: Writing – review & editing, Conceptualization, Data curation, Methodology, Supervision. HH: Writing – review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Feigin, VL, Stark, BA, Johnson, CO, Roth, GA, Bisignano, C, Abady, GG , et al. Global, regional, and national burden of stroke and its risk factors, 1990–2019: a systematic analysis for the global burden of disease study 2019. Lancet Neurol. (2021) 20:795–820. doi: 10.1016/S1474-4422(21)00252-0 

 2. Sacco, RL, Kasner, SE, Broderick, JP, Caplan, LR, Connors, JJ, Culebras, A , et al. An updated definition of stroke for the 21st century: a statement for healthcare professionals from the American Heart Association/American Stroke Association. Stroke. (2013) 44:2064–89. doi: 10.1161/STR.0b013e318296aeca 

 3. Seshadri, S, and Wolf, PA. 15 - modifiable risk factors and determinants of stroke In: JC Grotta, GW Albers, JP Broderick, SE Kasner, EH Lo, and AD Mendelow, et al., editors. Stroke. 6th ed. London: Elsevier (2016). 217–33.


 4. Roth, GA, Mensah, GA, Johnson, CO, Addolorato, G, Ammirati, E, Baddour, LM , et al. Global burden of cardiovascular diseases and risk factors, 1990-2019: update from the GBD 2019 study. J Am Coll Cardiol. (2020) 76:2982–3021. doi: 10.1016/j.jacc.2020.11.010 

 5. Akinyemi, RO, Izzeldin, IM, Dotchin, C, Gray, WK, Adeniji, O, Seidi, OA , et al. Contribution of noncommunicable diseases to medical admissions of elderly adults in Africa: a prospective, cross-sectional study in Nigeria, Sudan, and Tanzania. J Am Geriatr Soc. (2014) 62:1460–6. doi: 10.1111/jgs.12940 

 6. Shahbandi, A, Shobeiri, P, Azadnajafabad, S, Saeedi Moghaddam, S, Sharifnejad Tehrani, Y, Ebrahimi, N , et al. Burden of stroke in North Africa and Middle East, 1990 to 2019: a systematic analysis for the global burden of disease study 2019. BMC Neurol. (2022) 22:279. doi: 10.1186/s12883-022-02793-0 

 7. WHO
. Cause-specific mortality, 2000–2019 (2019) Available at:https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-of-death


 8. Czap, A, Harmel, P, Audebert, H, and Grotta, J. Stroke Systems of Care and Impact on acute stroke treatment. Stroke. (2022). p. 725–34.e4.


 9. Herpich, F, and Rincon, F. Management of Acute Ischemic Stroke. Crit Care Med. (2020) 48:1654–63. doi: 10.1097/CCM.0000000000004597 

 10. Bank W The World by Income and Region (2022) Available at:https://datatopics.worldbank.org/world-development-indicators/the-world-by-income-and-region.html


 11. UNICEF
. UNICEF Fact Sheet: Education within COVID-19|Sudan (2020) Available at:https://www.unicef.org/sudan/reports/unicef-fact-sheet-education-within-covid-19


 12. Bank W Literacy rate, adult total (% of people ages 15 and above) - Sudan 2018. (2023) Available at:https://data.worldbank.org/indicator/SE.ADT.LITR.ZS?locations=SD


 13. Ramírez-Moreno, JM, Alonso-González, R, Peral Pacheco, D, Millán-Nuñez, MV, Roa-Montero, A, Constantino-Silva, AB , et al. Effect of socioeconomic level on knowledge of stroke in the general population: a social inequality gradient. Neurologia. (2016) 31:24–32. doi: 10.1016/j.nrl.2014.06.004 

 14. Bolarinwa, OA
. Principles and methods of validity and reliability testing of questionnaires used in social and health science researches. Niger Postgrad Med J. (2015) 22:195–201. doi: 10.4103/1117-1936.173959 

 15. Barakat, M, AA, H, Jirjees, F, Al-Obaidi, H, KH, Z, El Hadidi, S , et al. Factors associated with knowledge and awareness of stroke among the Jordanian population: a cross-sectional study. F1000Res. (2021) 10:1242. doi: 10.12688/f1000research.74492.1


 16. Raosoft®
. Software sample size calculator (2004). Available at:http://www.raosoft.com/samplesize.html


 17. Jones, SP, Jenkinson, AJ, Leathley, MJ, and Watkins, CL. Stroke knowledge and awareness: an integrative review of the evidence. Age Ageing. (2010) 39:11–22. doi: 10.1093/ageing/afp196 

 18. Stroebele, N, Müller-Riemenschneider, F, Nolte, CH, Müller-Nordhorn, J, Bockelbrink, A, and Willich, SN. Knowledge of risk factors, and warning signs of stroke: a systematic review from a gender perspective. Int J Stroke. (2011) 6:60–6. doi: 10.1111/j.1747-4949.2010.00540.x 

 19. Nicol, MB, and Thrift, AG. Knowledge of risk factors and warning signs of stroke. Vasc Health Risk Manag. (2005) 1:137–47. doi: 10.2147/vhrm.1.2.137.64085 

 20. Mohammed, OAA, Ahmed, F, Koko, AEA, Khalifa, SEO, Abdelaziz, HAM, Mohamed, MEA , et al. Awareness about stroke among high and low risk individuals in Khartoum, Sudan: a cross-sectional study. Pan Afr Med J. (2020) 36:318. doi: 10.11604/pamj.2020.36.318.23107


 21. Reeves, MJ, Rafferty, AP, Aranha, AA, and Theisen, V. Changes in knowledge of stroke risk factors and warning signs among Michigan adults. Cerebrovasc Dis. (2008) 25:385–91. doi: 10.1159/000121338 

 22. Pancioli, AM, Broderick, J, Kothari, R, Brott, T, Tuchfarber, A, Miller, R , et al. Public perception of stroke warning signs and knowledge of potential risk factors. JAMA. (1998) 279:1288–92. doi: 10.1001/jama.279.16.1288 

 23. Croquelois, A, and Bogousslavsky, J. Risk awareness and knowledge of patients with stroke: results of a questionnaire survey 3 months after stroke. J Neurol Neurosurg Psychiatry. (2006) 77:726–8. doi: 10.1136/jnnp.2005.078618 

 24. Powers, WJ, Rabinstein, AA, Ackerson, T, Adeoye, OM, Bambakidis, NC, Becker, K , et al. Guidelines for the early Management of Patients with Acute Ischemic Stroke: 2019 update to the 2018 guidelines for the early Management of Acute Ischemic Stroke: a guideline for healthcare professionals from the American Heart Association/American Stroke Association. Stroke. (2019) 50:e344–418. doi: 10.1161/STR.0000000000000211 

 25. WHO
. Sudan-Khartoum STEPS noncommunicable disease risk factors survey 2005-2006. Khartoum: World Health Organization (2020). 1 p.


 26. Jirjees, F, Al-Obaidi, H, Barakat, M, Kharaba, Z, AlSalamat, H, Khidhair, Z , et al. Knowledge and awareness of stroke in the United Arab Emirates: a cross-sectional study of the general population. F1000Res. (2023) 12:1112. doi: 10.12688/f1000research.134328.2


 27. Al-Obaidi, H, Khidhair, Z, Jirjees, F, Barakat, M, AlSalamat, H, Kharaba, Z , et al. Factors associated with knowledge and awareness of stroke in the Iraqi population: a cross-sectional study. Front Neurol. (2023) 14:1144481. doi: 10.3389/fneur.2023.1144481 

 28. Malaeb, D, Dia, N, Haddad, C, Hallit, S, Sacre, H, Barakat, M , et al. Factors associated with knowledge and awareness of stroke among the Lebanese population: a cross-sectional study. F1000Res. (2022) 11:425. doi: 10.12688/f1000research.108734.2


 29. Alzayer, R, Barakat, M, Jirjees, F, Alhamdan, A, Aloraifej, S, Cherri, S , et al. Knowledge and awareness of stroke and associated factors in the Saudi general population: a cross-sectional study. Front Neurol. (2023) 14:1225980. doi: 10.3389/fneur.2023.1225980 

 30. Sayedahmed, AMS, and Alkhair, MSA. Comparative study of risk factors in young adults and elderly stroke patients in Sudan. Interdiscip Neurosurg. (2021) 23:100955. doi: 10.1016/j.inat.2020.100955


 31. Krishnamurthi, RV, Barker-Collo, S, Barber, PA, Tippett, LJ, Dalrymple-Alford, JC, Tunnage, B , et al. Community knowledge and awareness of stroke in New Zealand. J Stroke Cerebrovasc Dis. (2020) 29:104589. doi: 10.1016/j.jstrokecerebrovasdis.2019.104589 

 32. Ramadan, A, Kharaba, Z, and Ghemrawi, R. Assessment of knowledge and attitude towards Stroke among the UAE population during the COVID-19 pandemic: A cross-sectional study [version 2; peer review: 3 approved]. F1000Research. (2023) 12:322.


 33. Park, MH, Jo, SA, Jo, I, Kim, E, Eun, S-Y, Han, C , et al. No difference in stroke knowledge between Korean adherents to traditional and western medicine – the AGE study: an epidemiological study. BMC Public Health. (2006) 6:153. doi: 10.1186/1471-2458-6-153 

 34. Rau, R, Mensing, M, and Brand, H. Community knowledge about stroke. A survey in the district of Wesel, Germany (2002). Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. (2006) 49:–458. doi: 10.1007/s00103-006-1247-2 

 35. Han, CH, Kim, H, Lee, S, and Chung, JH. Knowledge and poor understanding factors of stroke and heart attack symptoms. Int J Environ Res Public Health. (2019) 16:3665. doi: 10.3390/ijerph16193665 

 36. Parmelee, PA, Katz, IR, and Lawton, MP. Incidence of depression in long-term care settings. J Gerontol. (1992) 47:M189–96. doi: 10.1093/geronj/47.6.M189


 37. Lichtenberg, PA, Ross, T, Millis, SR, and Manning, CA. The relationship between depression and cognition in older adults: a cross-validation study. J Gerontol B Psychol Sci Soc Sci. (1995) 50:p25–32.


Copyright
 © 2024 Eltayib, Jirjees, Suliman, AlObaidi, Ahmed, Kharaba, Alfoteih, Barakat, Khidhair, ALSalamat, Mustafa, Cherri, El Khatib, Hallit, Malaeb and Hosseini. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1362979-t003.jpg
Variables Risk factor(s) identified (>1) Early symptom(s) identified Consequence(s) identified
)

(21)

Yes No p- Yes No p- Yes No P-
(n=395) (n=15) value (n=379) (n=31) value (n=390) (n=20) Vvalue
n (%) n (%) n (%) n (%) n (%) n (%)

Socio-demographic characteristics

Male 201 (93.5) 14(6.5) 196 (91.2) 19 (8.8) 201(93.5) 14(6.5)
Gender 0.001 0352 0.115
Female 194(99.5) 1(05) 183 (93.8) 12(6.2) 189 (96.9) 6(3.1)
Age groups Less than
146 (98.0) 3(20) 142(95.3) 7(47) 143 (96.0) 6(4.0)
(years) 30years
Between 30
191(96.0) 8(40) 0276 78(894) 20006 | 0095 187(94.0) 12(60) 0.604
and 49 years
More than
58(93.5) 4(6.5) 59(95.2) 3(4.8) 60 (96.8) 2032
50years
Residence area Urban 370 (96.6) 13 (3.4) 354(92.4) 29(7.6) 305 (95.3) 18 (4.7)
0259 1 0633
Rural 25(92.6) 2(74) 25(92.6) 2(7.4) 25(926) 2(7.4)
Single 174 (9%6.1) 7(39) 166 (91.7) 15(8.3) 171 (94.5) 10(5.5)
Married 202(96.2) 8(38) 194(92.4) 16(76) 200(95.2) 10(48)
Marital status 1 0.968 0932
ivorced/
19 (100) 0(0) 19 (100) 0(0) 19 (100) 0(0)
Widowed
Educational School 29(93.5) 2(65) 30(96.8) 132) 30(96.8) 132)
0316 0495 1
level University 336 (96.6) 13(34) 349 (92.1) 30(7.9) 360 (95.0) 19.(5.0)
Employment Unemployed 115(98.3) 2(1.7) 109 (93.2) 8(6.8) 112(95.7) 5(4.3)
0.250 0.838 0.805
L Employed 280 (95.6) 13 (4.4) 270(92.2) 23(78) 278 (94.9) 15(5.1)
Incomelevel  Low 72(973) 2(27) 71(959) 341 71(959) 3(41)
Medium 150(96.2) 6(3.8) 0.889 144 (92.3) 12(7.7) 0.400 146 (93.6) 10 (6.4) 0515
High 173 (96.1) 7(39) 161 (91.1) 16 (8.9) 173 96.1) 7(39)
Smoking status  No. 244(96.8) 8(3.2) 230(91.3) 22(87) 240(95.2) 12 (4.8)
0592 0338 1
Yes 151 (95.6) 7(4.4) 149 (94.3) 9(5.7) 150 (94.9) 8(5.1)
Past medical history
Hypertension  No 287(95.7) 13(43) 275(91.7) 25(8.3) 284(94.7) 16(53)
0373 0.403 1
Yes 108 (98.2) 2(18) 104 (94.5) 6(5.5) 106 (96.4) 4(36)
Diabetes No 325(95.9) 14 (4.1) 312(92.0) 27 (8.0) 323(95.3) 16 (4.7)
0532 0610 L
Mellitus Yes 70(98.6) 1(14) 67(94.4) 4(5.6) 67(94.4) 4(5.6)
Dyslipidemia No 315(95.7) 14 (4.3) 301 (91.5) 28(8.5) 312(94.8) 17(5.2)
0322 0.166 0.776
Yes 80(98.8) 102 78(96.3) 3(7) 78(96.3) 3(37)
Heart diseases | No 339.(96.0) 14(40) 24018 2962 334.(94.6) 19(5.4)
0.705 0.285 0334
Yes 56 (98.2) 1(1.8) 55(96.5) 2(35) 56 (98.2) 1(1.8)
Kidney disease No 361 (96.0) 15 (4.0) 0.625 345(91.8) 31(8.2) 0.095 356 (94.7) 20(5.3) 0.394
Yes 34(100) 0 34(100) 0 34(100) 0(0)
Gastro No 335 (96.0) 14 (4.0) 0.709 322(92.3) 27(7.7) (4 331(94.8) 18(5.2) 0.751
problems Yes 60(98.4) 106 57(93.4) 4(66) 59(96.7) 2(33)
Depression No 358(96.8) 12(3.2) 0172 344 (93.0) 26(7.0) 0.209 353(95.4) 17 (4.6) 0.430
Yes 37(92.5) 3(75) 35(87.5) 5(125) 37(92.5) 3(7.5)
Obesity No 332(95.7) 15(4.3) 0.142 319(91.9) 28(8.1) 0.448 327(94.2) 20(5.8) 0.054
Yes 63 (100) 0(0) 60(95.2) 3(48) 63 (100) 0(0)

Fisher's exact test was used when the cell counts was less than 5. Numbers in bold indicate significant p-values.





OPS/images/fpubh-12-1362979-t004.jpg
Variables

Sociodemographic characteristics

Gender

Age group
(years)

Residence area

Marital status

Educational level
Employment

status

Income level

Smoking status

Male
Female
Less than 30years

Between 30 and
49years

More than 50 years
Urban

Rural

Single

Married

Divorced/
Widowed

School
University
Unemployed
Employed
Low
Medium
High

No

Yes

Past medical history

Hypertension

Diabetes mellitus

Dyslipidemia

Heart diseases

Kidney disease

Gastro problems

Depression

Obesity

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Yes

Taking a patient who is
experiencing stroke to the

Yes
(n=354)
n (%)

181 (84.2)
173 (88.7)
133 (89.3)

166 (83.4)
55(88.7)
332(86.7)
22(81.5)
157 (86.7)
179 (85.2)
18 (94.7)

26(83.9)
328(86.5)
101 (86.3)
253(86.3)
64(86.5)
132 (84.6)
158 (87.8)
215(85.3)
139 (88.0)

258 (86.0)
96 (87.3)
292 (86.1)
62(87.3)
258 (86.6)
69 (85.2)
303 (85.8)
51(895)
322(85.6)
32(94.1)
52(85.2)
52(85.2)
318 (85.9)
36 (90.0)
297 (85.6)
57(90.5)

hospital

No
(n="56)
n (%)

34(158)
22(11.3)
16(107)

33(16.6)
7(113)
51(133)
5(18.5)
24(133)
31(148)
1(53)

5(16.1)
51(3.5)
16 (13.7)
40 (13.7)
10(135)
24(15.4)
22(122)
37(147)
19.(12.0)

42(14.0)
14(12.7)
47 (13.9)
9(12.7)
44(13.4)
12(148)
50 (14.2)
6(10.5)
54(14.4)
2(59)
47 (13.5)
9(14.8)
52(14.1)
4(10.0)
50 (14.4)
6(9.5)

Fisher's exact test was used when the cell counts was less than 5.

p-value

0.197

0255

0.349

0.853

0.595

0.688

0.465

0751

0.852

0.857

0.539

0202

0.840

0.630

0329





OPS/images/fpubh-12-1362979-t001.jpg
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Socio-demographic characteristics

Gender Male 215 (52.4%)
Female 195 (47.6%)
Age groups (years) Less than 30years 149 (36.3%)
Between 30-49 years 199 (48.5%)
More than S0years 62(15.1%)
Residence area Urban 383 (93.4%)
Rural 27 (6.6%)
Khartoum (the capital) 294 (71.7%)
Central states 44 (10.7%)
Living place Eastern states 17 (41%)
Northern states 29(7.1%)
Western states 26 (6.3%)
Single 181 (44.1%)
Marital status Married 210 (51.2%)
reed/Widowed 19 (4.6%)
Education level School 31(7.6%)
University 379 (92.4%)
Employment status Unemployed 117 (28.5%)
Employed 293 (71.5%)
Income level* Low 74(18.0%)
Medium 156 (38.1%)
High 180 (43.9%)
Smoking status Yes 158 (38.5%)
Past medical history  Hypertension 110 (26.8%)
iabetes Mellitus 71(17.3%)
Dyslipidemia 81(19.8%)
Heart discases 57 (13.9%)
Kidney disease 34(8.3%)
Gastro problems 61 (14.9%)
Depression 40 (9.8%)
Obesity 63 (15.4%)
Familiarity with stroke  Ever heard of stroke 378 (92.2%)
History of stroke
fay 134 (32.7%)
Personally know 307 (74.9%)

someone with stroke

“Counted based on Sudanese income per month: (low income less than 20,000 Sudanese
pounds, Medium income between 20,000 and 50,000 Sudanese pounds, and high income
more than 50,000 Sudanese pounds).
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versus male*) 2,689 (1.04) (1.901:113.908) 0.01
Depression (yes -1421

versus no*) ©717) 0.241 (0059 0.984) 0.047
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Gender (female
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