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Abstract 

Cognitive impairment is a prevalent outcome of stroke, affecting the quality of life and increasing the disability. 

Its risk factors are unknown in Lebanon. Therefore, the aims of this study were to evaluate the cognitive 

impairment incidence among Lebanese stroke survivors at 3, 6 and 12 month post stroke, and to identify the 

associated factors. A multicenter longitudinal prospective study was conducted in 10 hospitals of Beirut and 

Mount Lebanon among 150 subjects aged ≥ 18 years old between February 2018 until May 2019. The Mini-

Mental State Examination assessed the cognitive function. Univariate and Multivariable analyses were performed 

to identify the predictors of the post stroke cognitive impairment. A p-value <0.05 was considered statistically 

significant. At 3 month post stroke, 74.8% were cognitively impaired versus 46.7% and 37.6% at 6 and 12 month 

post stroke respectively. Older age, past smoking, presence of a caregiver, sedentary ≥ 12 hours, aphasia at the 

time of stroke occurrence, the length of hospital stay, severe stroke, high disability degree, post stroke anxiety and 

depression, epileptic seizures and physical disorders were the risk factors inducing cognitive decline. Whereas, the 

high education level, the employment and the history of diabetes mellitus played a protective role for the cognitive 

function. Findings reveal levels of cognitive impairment post-stroke that are concerning. Thus, primary and 

secondary prevention is essential to reduce its incidence and to cope with its burden. 

 

Keywords: Post-stroke cognitive impairment, incidence, stroke survivors, predictors, stroke disabilities, 
Lebanon. 
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Introduction 

Stroke is a pervasive health concern touching approximately 17 million people worldwide each year[1]. The short-

term, medium-term and long-term consequences of stroke are dramatic, with a high mortality rate, requiring 

particularly heavy daily care[2]. 

Post-stroke cognitive impairment (PSCI) is very common. This places an enormous burden on caregivers and the 

healthcare system[3]. Stroke patients have a high potential to develop mild to severe cognitive decline within the 

first year of stroke onset[4]. Mild cognitive impairment involves deficits in memory areas whereas cognitive areas 

remain unharmed and stroke survivors are able to execute their activities of daily living (ADL). In contrary, 

patients with severe cognitive impairment (dementia) develop a loss or deterioration of the  physical function and 

many cognitive domains[5, 6].  

Two studies, in China and Norway, revealed that 66.6% of stroke patients at the early stage and 69.8% to 96% 

patients in the following 3–6 month after onset had cognitive impairment[7, 8]. It alters attention and 

concentration, executive function, memory, language, and visuospatial cognitive domains[9, 10]. A systematic 

review conducted by Lo et al. in 2019 including thirteen studies showed highest proportion of global cognitive 

impairment in African Americans (48%) followed by whites (47%), Koreans (45%), Nigerians (40%), and 

Singaporean Chinese (35%)[11].  

Moreover, international data classified the demographic, lifestyle, clinical, and stroke-related factors as important 

contributors and risk factors of PSCI[11–14].  

Based on the classification of the World Bank country (2008-2012) and the World Health Organization (WHO), 

Lebanon is an Arab country in the Middle East region ranked among low and middle-income countries where 

stroke is supposed to be the second cause of death in the country[15].  

Many papers were published on the stroke burden, prevalence, risk factors, risk score, care and outcome in 

Lebanon[15–19] . However, so far, no study in the Middle East and North Africa region, including Lebanon, has 

been addressed and has focused on the incidence of PSCI and their predictors, where incorporates the importance 

of the objectives of this study. They aimed to profile the cognitive impairment of stroke survivors at 3, 6 and 12 

months after stroke and identify the factors associated with the global PSCI in Lebanese territory. 

 

Methods 

To secure an adequate reporting of this work, we followed The Strengthening the Reporting of Observational 

studies in Epidemiology (STROBE) guidelines[20]. 

Study design 

An epidemiological observational multicenter prospective longitudinal study was conducted at 10 hospitals of 

Beirut and Mount Lebanon (5 university and 5 non-university hospitals) (Hôtel Dieu de France, Clinique du 

Levant, Al Hayat Hospital, Mount Lebanon Hospital, Al Sahel Hospital, Rafic Hariri University Hospital, Zahraa 

Hospital, Hôpital Sacré- Coeur, Kesserwan Medical Center and Middle East Institute of Health). It lasted for 15 

month of follow-up, from February 2018 until May 2019. The ethical committees of all the participating hospitals 

approved the study in line with the World Medical Association Declaration of Helsinki in 2013[21]. 
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Participants 

Any Lebanese subject aged ≥18 years old admitted to the hospitals between February 2018 and May 2018, 

survivor of first-ever ischemic or hemorrhagic stroke well identified by the following codes of the International 

Classification of Diseases-10 (ICD-10) (I63-I61) was included[22]: cerebrovascular accident, stroke, ischemic 

stroke, hemorrhagic stroke, intracerebral hemorrhage or embolic/cerebral vascular thrombosis; with a diagnosis 

confirmed by brain imaging. The exclusion criteria were: being non Lebanese, age <18 years old, admission for a 

recurrent stroke or for Transient Ischemic Accident or having as a medical history the neurological and cognitive 

disorders. Participants (or their legal representatives) provided a written informed consent to be enrolled in the 

study. 

Sample size 

Considering a prevalence of stroke in Lebanon of 3.9% depending on the study of Jurjus and collaborators[23], 

the minimum sample size was calculated using the Epi-info 7 program and estimated at 116 subjects. A sample 

size of 150 subjects was considered in the study to take into account missing data and the loss to follow-up. 

Study procedures 

The investigators were trained to the data collection process. The first visit to the hospitals was crucial to get their 

approval and to approach the eligible subjects. We interviewed them directly during their admission for their 

written consent but on the other hand, some of the subjects were contacted by phone due to the approval’s delay 

of some hospitals. 

The three other visits to subjects’ residences were the essential time sequences devoted for the follow-up and data 

collection at 3, 6 and 12 month post stroke.  

Questionnaire and scales 

A questionnaire was translated from English to Arabic language (maternal language) by a certified and registered 

translator. It was derived in 5 major sections: the demographic and socio-economic characteristics (age, gender, 

place of residence, marital status, number of kids, the age of subject’s custodian, level of education of the subject 

and his custodian, employment status, number of household members, number of rooms and type of health 

insurance), the lifestyle (eating habits, practice of physical activity, alcohol and other substances consumption and 

the social support), the health indicators (anthropometric indices, family/medical/surgical history, comorbidities, 

treatment taken by subjects), the disease and its severity (types/ location/ symptoms, length of hospital stay, 

severity of disease, degree of disability, evaluation of quality of life) and ending by the stroke consequences 

(neuropsychiatric disorders, cognitive disorders, hyperglycemia, fatigue, post stroke pain, falls, pressure ulcers, 

pulmonary and urinary infections, deep vein thrombosis, pulmonary embolism, seizures, and recurrence of 

stroke).  

All the questions related to the disease and its consequences were inspired and assessed by standardized 

measuring instruments and scales validated by previously published international studies. A pre-testing exercise 

was utilized to measure the appropriateness of the instruments and the constraining factors were rectified. 

Regarding the accuracy, the study used Cronbach’s coefficient alpha to measure the consistency. To generate the 

Cronbach’s alpha results, we conducted a pilot study to validate the instrument then a total Cronbach’s alpha of 

(r)= 0.811 was obtained. 
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The following operational definitions and scales were used: 

Stroke ("Jalta Dimaghia" is the arabic synonym, the most familiar and most specific term for the disease in 

Lebanon): according to the WHO, “it is a clinical syndrome consisting of rapidly developing clinical signs of 

focal (or global in case of coma) disturbance of cerebral function lasting more than 24 hours or leading to death 

with no apparent cause other than a vascular origin”[24]. 

"Mini-Mental State Examination" (MMSE) is widely used to investigate the cognition recovery. It measures the 

memory registration, memory recall, attention/calculation, language, and comprehension/judgment. The total 

score achievable is 30 points, where a higher score indicates superior cognitive function”[25]. The cut-off point is 

set at 24 defining a normal cognitive function[26] (Cronbach’s alpha of (r) = 0.882). 

“National Institutes of Health Stroke Scale (NIHSS) is one of the most reliable and valid clinical stroke severity 

measurement instruments[27]. “It’s a scale of 15 elements; it reveals the evaluation of consciousness, language, 

motor function, sensory loss, visual fields, extra-ocular movements, coordination, neglect and speech. It is marked 

from 0 (without alteration) to a maximum of 42. Scores of 21 or more are usually described as severe”[28]. It’s 

divided into 5 levels :0 :No stroke, 1-4 :minor stroke, 5-15 :moderate stroke, 15-20:moderate to severe stroke, 21-

42 : severe stroke[29] (Cronbach’s alpha of (r) = 0.942). 

Modified Rankin Scale (mRS) is a scale used to appraise the disability degree in stroke survivors, the most 

recognized in clinical trials, due to its validity and its ability to distinguish between clinically relevant disability 

levels and recovery[30]. It’s divided into 7 levels from 0 (No symptoms) to 6 (Death)[31]. The mild disability 

(independence) is graded 0 to 2 and the moderate to severe disability is graded ≥ 3[32] (Cronbach’s alpha of (r) = 

0.946). 

Other measures were presented in the Appendix (Additional File 3): the Questionnaire for Verifying Stroke-Free 

Status (QVSFS)[33], the Quality of life (Short Form Health Survey, SF12)[34], the Hospital Anxiety and 

Depression Scale (HADS)[35, 36], the Fatigue Severity Scale (FSS)[37, 38]. 

Data processing and analysis 

Collected data were coded, introduced and entered to the software Statistical Package for Social Sciences (SPSS) 

version 25 (SPSSTM Inc., Chicago, IL USA). At first, descriptive analyses were performed using numbers and 

percentages for qualitative variables and means with standard deviation (SD) for continuous variables. And one 

way repeated measures Analysis of Variances (ANOVA) was important to assess the cognitive function over time. 

Second, the univariate analyses were conducted. The Student’s t test was used for comparison of means of the 

quantitative variables with a normal distribution and equal variances, whereas the non-parametric test for 

quantitative variables with an abnormal distribution and the unequal variances were used. The Chi-square test was 

used for the comparison of percentages between two qualitative variables. Then, backward stepwise multivariable 

models were made using logistic regressions to identify variables independently associated with cognitive 

sequelae. The strength of association was interpreted using the adjusted odds ratio (AOR) with 95% confidence 

Interval (CI). A p-value <0.05 was considered statistically significant.  

Ethical considerations 

Ethical clearance was obtained from the participating hospitals through a formal letter granted from their Ethical 

Committees. After we informed the subjects about the purpose of the study, a written consent was obtained from 

those included in the study. Participants were also informed that no damage/risk or good profit for them that may 
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result from their collaboration to this study, the participation was on a voluntary basis and they had the right to 

withdraw at any time. In order to keep confidentiality, all data were kept anonymously in the interview 

questionnaire and were kept locked and then destroyed once the legal retention period expired. 

 

Results 

A total of 20 hospitals were visited, of which 10 agreed to participate in the study. Out of 183 subjects meeting the 

required inclusion criteria, 150 were recruited in the study (82% of the response rate), of whom 117 subjects 

completed all the follow-up (Figure 1. Flow Diagram). 

 

 
Figure1. Flow diagram of the steps followed to obtain the sample of the study. 

 



6 
 

Socio-demographic characteristics of the study participants 

According to Table 1, in total, 58.7% of the subjects recruited were male. Their mean age was 73.7 with SD of 12 

years. The majority (78%) were married, lived with family members (96.1%) and 87% in less crowded houses. An 

important proportion of the participants were illiterate (38%). In addition, 67.3% without profession or retired 

versus 20% stopped their work after stroke.  

Table 1. Socio-demographic characteristics of the study population. 

 

 

Variables Frequency(N) Percentage (%) Mean (±SD) 

Gender (N= 150)    
Male 88 58.7  
Female 62 41.3   
Age (N= 150)      
30 - 39 years 1 0.7  
40 - 49 years 7 4.7  
50 - 59 years 15 10.0  
60 - 69 years 29 19.3 73.73 (± 12.08) 
70 - 79 years 45 30.0  
80 - 89 years 46 30.7  
90 - 99 years 7 4.7   
Marital Status (N= 150)    
Single 14 9.3  
Married 117 78.0  
Divorced 2 1.3  
Widowed 17 11.3   
Family members (N=128)   

 
Alone 5 3.9  
With family members 123 96.1   
Residence (N= 150)     
Beirut 33 22.0  
Mount Lebanon 107 71.3  
Bekaa 3 2.0  
North Lebanon 2 1.3  
South Lebanon 5 3.3   
Education level (N=150)    
Illiterate 57 38.0  
Primary/Complementary 47 31.3  
Secondary 19 12.7  
University 27 18.0   
Employment status post stroke (N= 150)    
Person without any profession/ retired 101 67.3  

Unemployed 30 20.0  

Employed 19 12.7   
Social Security (N= 150)    
No 25 16.7  
Yes 125 83.3   
Presence of a caregiver (N= 150)    
No 98 65.3  
Yes 52 34.7   
Caregiver's age (N= 52)    
Adult: 20 - 40 years 9 17.3  
Middle age: 40 - 60 years 35 67.3  
Elderly: > 60 years 8 15.4   
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Stroke characteristics and its severity 

A total of 95.3% of subjects suffered from ischemic stroke compared to 4.7% suffered from intracerebral 

hemorrhagic stroke (Figure 2., Additional file 1). Regarding the affected location, 46.7% of them with the left 

hemisphere and 40% with the right hemisphere (Figure 3., Additional file 1). 

The majority (70.7%) were not able to express themselves verbally or in writing at the time of stroke and 70% 

experienced a weakness on one side of the body (Figure 4., Additional file 1). 

The stroke severity illustrated a percentage at each time of the follow up. At 3 month, 28% of subjects presented a 

minor stroke, 40.8% with a mild stroke, 14.4% with a moderate stroke and 16.8% with severe stroke. At 6 and 12 

month, most of the subjects had a minor stroke (56.7% and 60.9% respectively), and about the quarter (25.8% and 

20.7% respectively) were with mild stroke (Figure 5., Additional file 1). 

Regarding the degree of disability, the figure 6 (Additional file 1) showed an important percentage (18%) of 

subjects who were deceased (mRS=6) 3 month post stroke, whereas, 16% were bedridden (mRS=5). These 

percentages decreased in the 6 to 12 month (9.8% and 9.3% with mRS=5, 1.6% and 0.8% with mRS=6 

respectively). 

In addition, quality of life scores were summed up in Table 2 (Additional file 1). The means of PCS-12 and MCS-

12 were approximately between 12 and 16 at 3, 6 and 12 month. 

Incidence of PSCI 

Out of 150 enrolled subjects, by 3 month post stroke, 27 were dead (18%), followed by 3 (2.4%) in the 6 month 

and 2 (1.7%) in the 12 month, and 1 subject lost to follow-up at 12 month follow-up. In consequence, we did not 

have the MMSE of all the subjects. 

At 3 month post stroke, the majority of the 123 survivors (74.8%) were cognitively impaired (MMSE < 24) 

compared to 25.2% cognitively intact. The incidence of sequelae gradually decreased over the time at 6 and 12 

months post stroke, with percentages of 46.7% and 37.6% respectively (Figure 7.).   

A one way repeated measures ANOVA was conducted to evaluate the null hypothesis that there was no change in 

the cognitive function over the time after the first-stroke (N=117). The results designated a significant time effect, 

Wilks’ Lambda= 0.528, F (2, 115) = 51.439, p <0.001, n2= 0.472. Thus, there was evidence to reject the null 

hypothesis. Follow-up comparisons indicated that each pairwise difference was significant, p <0.001. There was a 

significant increase of MMSE scores over time, suggesting that the cognitive function improves over time. 

 
Figure 7. The incidence of cognitive sequelae occurring after 3, 6 and 12 month post stroke. 
 

 

25.2%
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Factors associated with cognitive impairment post stroke 

Univariate analysis 

Univariate analysis was made to compare the subjects with PSCI and the unscathed subjects, at 3, 6 and 12 month 

(Tables 3 to 7, Additional file 2). 

Their mean MMSE scores were 13.08 (±6.52) and 25.84 (±1.49) respectively (p <0.001) at 3 month. They became 

13.80 (±6.92) and 26.69 (±1.59) at 6 month versus 14.77 (±6.72) and 28.37 (±1.93) at 12 month, respectively (p 

<0.001).  

The factors that were significantly associated with the cognitive function decline in the 3 time series post stroke 

(3, 6 and 12 month) were the elderly (0.020< p <0.030), the high level of education (p <0.049), the employed 

subjects post stroke (p <0.044), the sedentary behavior ≥12 hours (p <0.001), the aphasia at the time of stroke 

occurrence (p<0.005), the length of hospital stay (p <0.029), the severity of the stroke (p <0.004) and the degree 

of disability post stroke (p <0.001). In addition to the above, we also found some associated stroke disabilities as 

follows: the anxiety (p <0.019), the depression (p <0.001), the pneumonia at 3 month post stroke (<0.001< p 

<0.024), the physical disorders as fatigue, pain, joint contractures, falls at 3 month post stroke and pressure ulcers 

(p <0.024).  

On the other hand, the relation with other determinants varied across these 3 time points.  

At 3 month, a significant association was found between the presence of a caregiver with the cognitive 

impairment (p=0.002). Moreover, we obtained this correlation with the duration lasting between the appearance of 

the stroke symptoms and the arrival to the hospital (p=0.010), and the shoulder pain post stroke (p=0.048).  

At 6 month, the smoking status (p=0.024), the university hospital (p=0.044), the physical dysfunction assessed by 

the quality of life score at 3 month post stroke (p=0.006), the epileptic seizures (p=0.002), the neuropathic pain 

(p=0.019), the shoulder pain at 3 and 6 month (p=0.021, p=0.011 respectively), the shoulder subluxation 

(p=0.012), the pneumonia occurred at 6 month (p=0.003) and the cognitive sequelae occurred at 3 month post 

stroke (p<0.001) have all affected the cognitive function of the recruited subjects. 

At 12 month, the higher level of household crowding index (HCI) (p=0.039), the diabetes mellitus history 

(p=0.004), the stroke location (p=0.006), the physical dysfunction assessed by the quality of life score at 3 month 

post stroke (p=0.033), the recurrent stroke at 12 month (p=0.006), the headaches at 12 month post stroke 

(p=0.015) and the cognitive impairment occurred at 3 and 6 month post stroke (p<0.001) showed a significant 

association with the cognitive decline. 

There was no statistical significant differences with gender, Body Mass Index (BMI), eating habits, pre-existing 

atrial fibrillation (AF), myocardial infarction (MI), High blood pressure (HBP), family medical history, social 

support and types of stroke. 

Multivariable analysis  

Multivariable analyses using a stepwise backward logistic regression model were performed to identify the factors 

that were independently associated with cognitive impairment at 3, 6 and 12 month after stroke (Table 8).  

At 3 month post stroke, the sedentary lifestyle was positively associated with the cognitive decline (AOR=2.797, 

95%CI=[1.215 – 6.411], p=0.016). In contrast, the employment status post stroke and the duration between the 

symptoms’ appearance and the arrival to hospital were negatively associated with the cognitive decline 

(AOR=0.295, 95%CI=[0.144 – 0.604], p=0.001; AOR=0.442, 95%CI=[0.209 – 0.935], p=0.033, respectively). 
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At 6 month, the older age (AOR=1.660, 95%CI=[1.063 – 2.594], p=0.026), the past smoking (AOR=3.949, 

95%CI=[1.216 – 12.830], p=0.022), the depression 3 month post stroke (AOR=4.340, 95%CI=[2.070 – 9.099], p 

<0.001) and the pressure ulcers 3 month post stroke (AOR=3.130, 95%CI=[1.057 – 9.270], p=0.039) affected 

positively the cognitive impairment; whereas, the subject education level affected negatively the cognitive 

impairment (AOR=0.287, 95%CI=[0.102 – 0.809], p=0.018). 

At 12 month of the follow up, the results showed that the older age (AOR=1.991, 95%CI=[1.191 – 3.330], 

p=0.009), the sedentary lifestyle (AOR=3.130, 95%CI=[1.434 – 6.835], p=0.004), the depression 12 month post 

stroke (AOR=2.965, 95%CI=[1.574 – 5.585], p=0.001) induced the cognitive sequelae; while, the pre-existing 

diabetes mellitus played a protective role for the cognitive function (AOR=0.304, 95%CI=[0.099 – 0.940], 

p=0.039). 

 

Table 8. Multivariable Analysis. 

  AOR [95% CI] p-value 

Factors associated to PSCI at 3 montha  

Employment status post stroke 0.295 [0.144 - 0.604] 0.001 
Sedentary behavior 2.797 [1.215 - 6.411] 0.016 

Duration between the stroke symptoms onset and the hospital admission 0.442 [0.209 - 0.935] 0.033 

Factors associated to PSCI at 6 monthb   
Age 1.660 [1.063 - 2.594] 0.026 
Education level 0..287 [0.102 - 0.809] 0.018 
Past-smoker 3.949 [1.216 – 12.830] 0.022 
Depression at 3 month post stroke 4.340 [2.070 - 9.099] <0.001 
Pressure ulcers at 3 month post stroke 3.130 [1.057 - 9.270] 0.039 

Factors associated to PSCI at 12 monthc   

Age 1.991 [1.191 - 3.330] 0.009 
History of diabetes mellitus 0.304 [0.099 - 0.940] 0.039 
Sedentary behavior 3.130 [1.434 - 6.835] 0.004 

Depression at 12 month post stroke 2.965 [1.574 - 5.585] 0.001 
AOR: Adjusted Odds Ratio; CI: Confidence Interval. 
All of these multivariate analyzes included all variables and confounding factors that had a value of p ≤ 0.05 in  
the univariate analysis. The method of selection of the variables which has been chosen here is the backward 
stepwise method. The reference category is the absence of the factor studied. 
a Classification table: Global percentage 83.5%, Model fit test <0.001, Nagelkerke R-Square 0.527, Hosmer-
Lemeshow test 0.579 
b Classification table: Global percentage 82.2%, Model fit test <0.001, Nagelkerke R-Square 0.527, Hosmer-
Lemeshow test 0.990 
c Classification table: Global percentage 84.3%, Model fit test <0.001, Nagelkerke R-Square 0.563, Hosmer-
Lemeshow test 0.912 
 
 

Discussion 

To the best of our knowledge, it is the first study of its kind in Lebanon. The main objective was to determine the 

incidence and the predictors of the cognitive impairment at three time points post first-ever stroke: 3, 6 and 12 

month.  

Incidence of PSCI 

Our findings showed that a significant proportion of stroke survivors had cognitive deficits, especially in the short 

term, after 3 months after stroke. The cognition improved gradually at 6 and 12 month by decreasing the incidence 
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of its impairment. These results agreed with previous studies, as of the study of Li et al., 2020[39], Nys et al., 

2007[40]. 

Predictors of the PSCI 

Effect of socio-demographic characteristics and lifestyle 

Age and education level were related to the risk of PSCI. There is evidence that older survivors compared to 

younger survivors, had significantly faster decline of the global cognition. This latter would decrease 

exponentially as age increases[41, 42].  

Unlike to age, the high education level was associated with better cognitive performances[41], [42]. As well as the 

survivors who returned to work after stroke presented with less cognitive impairment than those who did not 

return to work, this is consistent with the study of kemp et al. 2019[43] and other similar previous papers that 

considered the employment as a major determinant of functional recovery and enhancing the cognitive 

domain[44, 45]. 

A study conducted in Malaysia by Othman et al., 2016[46] addressing the caregiver burden and the risk of PSCI, 

can elucidate its high incidence between the participants cared for by caregivers. The caregivers are generally 

misunderstood and ill-prepared for their tasks and responsibilities they must face at home[47]. 

At long term, 12 month post stroke, the cognitive impairment incidence was significantly higher among the 

crowded households (>1 person/room) that indicate the low socio-economic level. This result was similar to the 

one reported by Mohd Zulkifly et al., 2016[48]. 

In contrast, the association between the gender and the cognitive impairment, found in multiple papers[11, 40, 41] 

was not resulted by our findings, which can be explained by the small sample size recruited. 

Regarding the lifestyle, as per Morsund et al. (2018)[49], heavy and former smokers showed a faster cognitive 

decline than non-smokers. This study supports our findings at 6 month post stroke. 

Moreover, The odds of cognitive impairment increased 3 times as the sitting hours increased to ≥12 hours/day, 

which was highlighted also by a study done among 5 population cohorts from Greece, Australia, USA, Japan and 

Singapore in 2020[50]. 

Whereas, no association was obtained with the dietary intake, the BMI and the social support while some previous 

literature showed a significant relation between these variables and the PSCI[48, 51–53]. This difference can be 

explained also by the small sample size enrolled in our study.  

Effect of pre-existing conditions 

Our findings did not notice any statistical relation between the AF, MI, HBP and family medical history with the 

cognitive impairment. However, many international studies deduced this relation and mentioned the risk induced 

by these factors[12, 54, 55]. Also, these studies defined the diabetes mellitus as a risk factor for cognitive function 

decrease, which it contradicts with our finding where the history of diabetes mellitus had a remarkable protective 

effect on the cognitive function. It could be explained by the misclassification of the elderly due to a lack of 

diagnosis of diabetes mellitus. 

Effect of stroke characteristics and its severity 

Similarly to our findings, the subjects with aphasia at the time of stroke occurrence had high incidence of 

cognitive deficit at the 3 time points post stroke than those without aphasia[51, 54]. 
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The length of hospital stay > 8 days at the stroke occurrence was associated with low scores of MMSE i.e. high 

incidence of short and long term PSCI. The study of Mathews et al., 2013[56] underlined this relation between 

hospitalization period and the cognitive decline. 

In the Korean study of Lim et al., 2018[57], the duration from stroke symptoms onset to admission period was 

found a significant predictor of PSCI, whereas, our study revealed that it had a protective effect at 3 month post 

stroke. 

The severity of stroke and the degree of disability were not assessed at baseline unfortunately because of lack of 

assessment tools in most of the recruited hospitals and the delay of their approval was an obstacle. So, we could 

not do the comparison between the baseline scores and the three-time series scores. Otherwise, the high NIHSS 

and mRS scores at 3, 6 and 12 month were positively associated with low MMSE scores. Zulkifly et al., 2016 

stated that “stroke survivors with cognitive impairment are most likely to be dependent in ADL and having high 

stroke severity”[48]. 

There was no significant difference found between ischemic and hemorrhagic strokes in our study. 

Effect of disabilities post stroke 

Our findings underlined the strong association between the psychiatric disorders, anxiety and depression at 3, 6 

and 12 month post stroke with the cognitive decline. To note that the depression at early stage (3 month post 

stroke) increased 4 times the risk of cognitive deficit at 6 month and the depression at 12 month increased 2 times 

this risk at 12 month post stroke. These results were comparable to many studies’ results[58, 59]. Therefore, the 

focus on anxiety and depression in post-stroke patients is paramount in order to specifically guide rehabilitation 

strategies in the different stages of stroke. 

Subjects with motor deficit after stroke, the falls, the general pain, the central pain at 3 and 12 month, the fatigue, 

the joint contractures, the muscle spasticity at 6 and 12 month and the pressure ulcers experienced lower quality of 

life, greater cognitive and functional decline, similarly to numerous international studies[47, 54, 58, 60, 61]. The 

control of motor movement in executing ADL is a main problem after stroke[48]. 

Concerning the epileptic seizures, a review article by Xu in 2018 declared that studies have indicated two peaks in 

post stroke seizures occurrence, the first day and 6–12 month after a stroke[62]. And Van Tuijl et al., 2020 

deduced that the cognitive function was impaired in post stroke epilepsy patients[63]. This was in concordance 

with our findings. 

Strengths and Limitations 

This study has some limitations. The main limitation was the small sample size recruited following the unique 

study considering a low prevalence of stroke in Lebanon[23] of 3.9% according to other countries. The second 

limitation that hospitals were limited to the regions of Beirut and Mount Lebanon, regardless of the subjects came 

from all governorates. Hence, they affected the generalizability of our results. Future studies should take into 

account all the weak points and a larger sample size from all Lebanon regions must be included to confirm our 

findings.  

However the results were statistically significant, there was a high loss to follow-up due to the large number of 

deaths at 3 month, the fact that we could not assess their cognitive function therefore we think that the cognitive 

function is underestimated in our study. Conclusions should be confirmed in a larger cohort. Thus, our findings 

may be beneficial to draw hypotheses on stroke burden and its complications, especially the cognitive impairment, 

in the country for future analyses. 
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The strengths of the study were that it was a multicenter longitudinal prospective study and one of the few such 

studies done in Lebanon, the use of standardized validated reliable objective and international measuring 

instruments, and were performed by very qualified and well trained investigators face to face with the subjects. 

 

Conclusion 

PSCI is a major cause of handicap; it affects memory, thinking, orientation, comprehension, calculation, learning 

capacity, language, and judgment. We found that it had a very high incidence in Lebanon especially at early stage, 

at 3 month post stroke. The predictors resulted in our study were all similar to those obtained by previous 

international studies. They were the older age, the past smoking, the presence of a caregiver, the crowded 

households, the sedentary lifestyle, the aphasia at the time of stroke occurrence, the length of hospital stay, the 

severity of stroke, the severe disability, the anxiety and depression post stroke, the physical complications post 

stroke, and the epileptic seizures. Identifying these risk factors would be useful in the management of stroke 

survivors as well as the prevention of further cognitive decline. In addition, it improves psychological wellbeing 

through an effective intervention.  

Finally, there is a need to increase public awareness. A valuable coordination and collaboration between 

healthcare professionals and a solid support from the families and caregivers contributes to the recovery of stroke 

survivors. Thus, an emergency rehabilitation program for patients and their families is essential to enable them to 

achieve their highest possible level of independence. 
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Figure Legends 

- Figure 1. Flow diagram of the steps followed to obtain the sample of the study. 

A total of 20 hospitals were visited, of which 10 agreed to participate in the study. Out of 183 subjects meeting the 

required inclusion criteria, 150 were recruited in the study (82% of the response rate), of whom 117 subjects 

completed all the follow-up. 

 

- Figure 7. The incidence of cognitive sequelae occurring after 3, 6 and 12 month post stroke. 

At 3 month post stroke, the majority of the 123 survivors (74.8%) were cognitively impaired (MMSE < 24) 

compared to 25.2% cognitively intact. The incidence of sequelae gradually decreased over the time at 6 and 12 

months post stroke, with percentages of 46.7% and 37.6% respectively. 

 

 



Figures

Figure 1

Flow diagram of the steps followed to obtain the sample of the study.



Figure 2

The percentage of stroke types.

Figure 3

The distribution of stroke locations.



Figure 4

The percentage of symptoms experienced during the occurrence of stroke.

Figure 5

The severity of the stroke measured by the NIHSS scale.



Figure 6

The degree of disability measured by the modi�ed Rankin Scale (mRS) among Lebanese stroke survivors
aged ≥ 18 years old admitted to hospitals in Mount Lebanon and Beirut between February and May 2018.
It’s divided into 7 levels as follows: 0: No symptoms; 1: No signi�cant disability despite symptoms; able to
perform all the duties and usual activities; 2: Low incapacity; unable to accomplish many previous things,
but capable of taking care of its own affairs without assistance; 3: inability to moderate; needing help, but
able to walk without assistance; 4: Moderately serious disability; unable to walk without assistance and
unable to meet physical needs without assistance; 5: Serious disability; bedridden, incontinent and
demanding necessary attention and constant nursing care; 6: Death.



Figure 7

The incidence of cognitive sequelae occurring after 3, 6 and 12 month post stroke.
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