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ABSTRACT 

Alzheimer's disease (AD) is a neurodegenerative disorder characterized 

by neurocognitive disorders such as memory deterioration. Its frequency 

increases with the aging of the population, 

We examined the clinical characteristics and risk factors associated with 

AD in Oran Province.  

This is a retrospective study carried out at the Department of Medical 

Neurology Consultation, University Hospital Center (EHU) of Oran, 1st 

November 1954, and the Neurology Department, University Hospital 

Center (CHU) of Oran. On medical records of 5,360 patients, from 

February 2013 to November 2024. These data were processed by 

Microsoft Excel2016.  

The clinical profile of the 5,360 patients with AD, aged 45 to 96 years, 

both sexes with various comorbidities (hypertension in 53.17% of cases, 

diabetes in 48.19% and obesity in 28.13% of cases, etc.) which constitute 

risk factors. The most frequent clinical complaints were memory problems 

(69.00%), depression (54.50%), agnosia (47%), as well as behavior 

disorders (43.50%), aphasia (30.20%), stress (26.70%), appetite 

disorders (26.50%) and sleep disorders (22%).  

Additionally, we performed a cognitive assessment using the Mini Mental 

State Examination (MMSE) to study the distribution of cognitive 

impraiment among the patients. 

The existence of several risk factors, and the different symptoms that show 

the presence of this dementia. 

 

Keywords: Alzheimer disease (AD); Epidemiology; Environmental Factors; 

Risk Factors; Symptoms; MMSE. 
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Introduction 

Alzheimer's disease (AD) is a progressive neurodegenerative disorder of the central nervous 

system characterized by neuropathological and neurochemical alterations, which can lead to 

death. (Salmès & Derouesné, 2009). 

It is one of the most diagnosed forms of dementia in older adults. Its frequency increases with 

the aging of the population, making it one of the leading causes of death among the elderly. 

(Garre-Olmo et al., 2009). 

This condition is associated with gradual alterations as well as the destruction of brain tissue. 

It is characterized by major neurocognitive disorders, distinguished by the deterioration of 

memory, reflexes, recognition of objects and people, and a loss of the ability to orient in time 

and space. There are also psychological and behavioral symptoms, such as mental confusion 

and depression, which often progress to a deterioration of intellectual faculties. (El-Kadmiri et 

al., 2013). 

The increasing life expectancy of the population elevates the risk of developing this disease. 

Therefore, age is considered a risk factor, as well as sex and countless comorbidities that can 

have an impact on this disease. (Boustani et al., 2003). In Algeria, nearly 100,000 people are 

affected by Alzheimer’s disease. However, there is a notable lack of data and studies on 

Alzheimer’s disease in this country. (WHO, 2015). 

In this context, we carried out a study to examine the clinical characteristics and risk factors 

associated with Alzheimer's disease within the municipalities of Oran Province. 

Materials and methods 

This study was conducted in the Department of Medical Neurology Consultation at the 

University Hospital Center (EHU), 1st November 1954, and the Neurology Department at the 

University Hospital Center (CHU). Prior to initiating the study, authorization was obtained from 

the relevant departments to proceed with the archival consultation. 

Based on medical records, this was a retrospective study involving 5,360 patients between 

February 2013 and November 2024. Among these patients, 2,243 were men and 3,117 were 

women, aged 45 to 96 years.   
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Inclusion Criteria: The study included patients with accessible medical records, covering 

demographic data, medical history, and symptoms. Factors considered included sex, age, 

chronic diseases (e.g., diabetes, hypertension), history of head trauma, obesity and hereditary 

medical conditions. The most frequently reported symptoms were memory loss, depression, 

aphasia, agnosia, spatiotemporal disorientation, disturbances in sleep and appetite, behavioral 

changes, and stress. The Mini-Mental State Examination (MMSE) was used as a cognitive 

screening tool to assess the mental status of the study participants. 

Exclusion criteria: Patients with unusable medical records were excluded, particularly those 

diagnosed with conditions unrelated to the study focus. 

Data Collection: The data were collected from hospital archives, focusing on the medical 

records of hospitalized patients. For each patient, data were gathered from the following 

sources: 

• Medical Records: diagnostic reports, discharge summaries, symptom documentation 

and treatment plans. 

• Biological Evaluations: Laboratory tests and imaging results were reviewed to assess 

relevant biological markers and diagnostic findings. 

Ethical Considerations: All data were collected and analyzed while ensuring the confidentiality 

and anonymity of the patients.  

Data Analysis: Statistical analysis was performed using Microsoft Excel 2016. Descriptive 

statistics, including frequencies and percentages, were used to summarize patient 

demographics, clinical characteristics, and symptom profiles. No inferential statistical tests 

were conducted, as the study aimed to provide an overview of the patient population based on 

medical record data. 

Results 

The average age of the patients was 73.28±0.78 years. A significant majority of cases (88.08%) 

occurred in individuals aged 60 to 85, while younger patients represented only 3.35% of the 

total cases (Figure1).  
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Figure 1. Representation of the distribution of patients with AD by age. 

Based on gender, 58.02% of the patients were women (Figure2).   

 

Figure 2. Representation of the distribution of patients with AD by gender. 

Numerous comorbidities were observed in the infected patients, with the most common being 

hypertension (53.17%), diabetes (48.19%)(Figure3), and obesity (28.13%). Other conditions 

included cranial trauma (17.94%), heart disease (13.62%) and thyroid disorders (18.23%)(Table1). 
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Figure 3. Representation of the distribution of patients with AD HTA and Diabetes by age. 

Table 1. Representation of the distribution of different risk factors (hypertension, diabetes, 

obesity, head trauma, heart disease and thyroid) in patients with AD. 
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We also observed the clinical features, with memory problems being the most prevalent, 

affecting 69.00% of patients (Table2). 

Table 2. Representation of the distribution of AD symptoms in the studied population.  

 

The census of Alzheimer’s cases in the Oran region yielded the following results (Figure4). 

 

Figure 4. Representation of the distribution of patients with AD across the municipalities of 

the Oran. 

A cognitive assessment was also performed using the Mini Mental State Examination 

(Table3). 

Table 3. Distribution of MMSE Scores Among Patients.  

SYMPTOMS Number of patients  Percentage of patients 

MEMORY PROBLEMS 3700 69.0%

DEPRESSION 2920 54.5%

APPETITE DISORDER 1420 26.5%

SLEEP DISORDER 1180 22.0%

APHASIA 1620 30.2%

STRESS 1430 26.7%

SPATIO-TEMPORAL DISORIENTION 1810 33.8%

AGNOSI 2520 47.0%

BEHAVIOR DISORDER 2330 43.5%

Number of patients

ARZEW BETHIOUA EL KERMA GDYEL HASSI BOUNIF

ES SENIA ORAN BIR EL DJIR AIN EL TURK SIDI CHAMI
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Discussion 

Risk factors 

Age  

Alzheimer’s disease (AD) is a neurodegenerative disorder affecting elderly individuals. Figure1 

illustrates data from a sample of 5,360 patients. Age was the most prominent risk factor. 

A Canadian study found a decreasing age of AD patients, which contrasts with our findings 

(Helmer et al., 2006). Niu et al., (2017) showed that the proportion of elderly individuals in a 

prospective study in Europe increases with age, reaching 22.53% among those over 85 years.  

AD could represent an accelerated form of normal aging, characterized by severe neuronal synapse 

loss and pathological changes. For instance, the excessive accumulation of senile plaques in 

elderly individuals may cause early AD cases (Rossor & Mountjov, 1986). Moreover, the early 

appearance of neurofibrillary tangles in the locus coeruleus may contribute to AD, potentially 

triggering memory loss (Guillozet et al., 2003). 

Sex 

Our study aligns with others showing that women are more affected by AD than men, despite 

men’s shorter life expectancy. 

Studies reporting identical prevalence rates in both sexes are less common (Hebert et al., 

2001). Data analysis considering sex and education level indicates a higher incidence of AD 

among women (Letenneur et al., 1999). 

This predominance may be linked to hormonal factors, such as estrogen deficiency and genetic 

factors (Niu et al., 2017). 

Number of 

Patients

Percentage 

(%)

Mild Cognitive Impairment 45.38%

Moderate Cognitive Impairment 34.54%

Severe Cognitive Impairment 20.08%

Total 100%- 5360

18-23 2432

oct-17 1851

<10 1077

Category MMSE Score Range
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Other risk factors 

HTA  

Hypertension is common in individuals over 60 years old. Studies have linked middle-aged 

hypertension (40 to 64 years) with AD neuropathology, including brain atrophy, senile plaques, 

and neurofibrillary degeneration (Hebert et al., 2001). A Canadian study also reported high 

rates of chronic diseases among these patients (Letenneur et al., 1999). Elevated systolic blood 

pressure (>160 mmHg) is associated with reduced brain weight and more hippocampal senile 

plaques, while elevated diastolic blood pressure (>95 mmHg) is linked to neurofibrillary 

degeneration, supporting the connection between hypertension and Alzheimer's (Tzourio et al., 

1999). 

Diabetes  

It was associated with a high risk of AD (Type3 Diabetes), especially with elevated blood sugar 

levels over the past five years. A Canadian study found that chronic diseases like diabetes 

increase the risk of AD and cardiovascular diseases (Wallace, 2014). In a study of 5,180 

individuals over 60, diabetes was associated with hippocampal atrophy, insulin resistance, and 

AD risk. Another study suggests that there is a risk of developing AD even in individuals with 

high insulin levels, without having diabetes (den-Heijer et al., 2003). 

There is an association between hyperinsulinemia, hyperglycemia, and AD due to insulin 

resistance, which leads to senile plaque accumulation and TAU protein hyperphosphorylation 

(Rasgon et al., 2011). Research on women revealed that insulin plays a central role in the 

brain’s metabolism of Aβ, with high C-peptide levels in non-diabetic being linked to a higher 

AD risk (Stewart et al., 2005). 

Obese  

Many studies show an association between AD and BMI. Weight loss and a BMI <18.5 have 

been linked to an increased risk of dementia (Stewart et al., 2005), while a high BMI, for 

example, in a study conducted in Sweden among 290 women, shows an association between 

obesity and a smaller hippocampal volume (Gustafson et al., 2004). The metabolic changes 

associated with obesity can damage the nervous system, leading to neuronal death by altering 

neuronal plasticity. 
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Cranial traumas   

Mazon et al., (2017) has highlighted the existence of a relationship between head traumas and 

the risk of developing AD.  

Athletes can suffer head traumas which increase the risk of developing AD. A study has found 

similarities between head trauma and AD symptoms, such as neurofibrillary degeneration, the 

accumulation of amyloid precursor protein (APP) in neuronal cell bodies, which increases the 

expression of Aβ (Gentleman et al., 1993), and excessive phosphorylation of Tau proteins. 

Heart disease  

Many studies have explored the relationship between Alzheimer's and cardiovascular 

conditions, including its link to coronary artery disease (de la Torre, 2006) and heart failure 

(Beeri et al., 2006). Autopsy studies have concluded a relationship between the density of 

neuropathological brain lesions and AD.  

A Swedish study involving 1,301 elderly subjects found an association between heart failure 

and AD (Qiu et al., 2006). It is essential to note that brain health is directly affected by heart 

health, as the brain consumes a large amount of oxygen (Mergenthaler et al., 2013). Several 

factors can help reduce the risk of developing dementia, such as physical activity and a healthy 

diet ( Barberger-Gateau et al., 2007). 

Thyroid disorders   

Alterations in the endocrine system are increasingly linked to AD: high levels of cortisol 

(Hogervorst et al., 2004) and primarily thyroid hormone, a powerful neuroregulator of the 

central nervous system, being responsible for cognitive alterations (Asher, 1949).  

Several studies have been conducted on this subject, yielding various results. Some have found 

no association between TSH levels and AD, while others have shown that high TSH levels are 

associated with a positive diagnosis of dementia in elderly subjects (Kuriakose & Xiao, 2020). 

However, in a study conducted in Rotterdam, after more than five years of observation, found 

no association between the two (de Jong  et al., 2006). 

Clinical features 

Memory disorders (amnesia)   
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Amnesic disorders, which involve difficulty in memorizing current facts or retrieving memories 

(Table 2), are generally the first signs of AD (Rigaud, 2001). 

There are different types of memory; short-term memory (STM) for limited-duration data 

retention; encompassing working memory, the first to be disturbed in AD (Baddeley et al., 

1986); and long-term memory (LTM), retaining data for a lifetime, it is composed of:  

✓ Explicit memory, includes episodic memory (the most vulnerable), which stores 

personal information and is affected early in AD, causing spatiotemporal disorientation 

(Adam, 2006), and semantic memory, which is the memory of words and is disrupted 

early in AD. 

✓ Implicit memory, this remains preserved in AD. 

Numerous studies have focused on episodic memory to understand the progression of AD 

(Perry et al., 2003). 

Depression  

AD is accompanied by depression (with an unpleasant feeling of fear, sadness, pessimism). 

Depression was present in 54.50% of the entire population studied. Many hypotheses have been 

proposed to explain this; brain imaging studies have found that depression generates 

hypoperfusion in the frontal regions (Chi et al., 2014) and a high rate of senile plaques and 

neurofibrillary tangles (Förstl et al., 1992). 

Appetite disorders  

Regarding nutritional imbalance, it was present in 26.50% of all patients. Several studies have 

shown that weight loss due to appetite disorders is widespread in Alzheimer’s patients. Another 

study conducted by White et al. has shown that AD is the only predictive factor for weight loss. 

Furthermore, some studies have shown that weight loss could increase the mortality rate in 

patients with AD (White et al., 1996). 

Sleep disorders 

Circadian disorders were found in 22.00% of Alzheimer's patients (Table 2). Researchers have 

demonstrated a relationship between the severity of these disorders and AD (Bliwise et al., 

1995), highlighting that these disorders appear from the moderate stages of AD and are 

accompanied by aggression (Moran et al., 2005). Studies on sleep abnormalities indicate 
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severe cognitive disorders that worsen over time, potentially causing memory issues. This is 

explained by the presence of monoamine oxidase A in patients suffering from sleep disorders 

associated with AD (Bliwise, 2002). 

Language disorders (Aphasia)  

30.20% of Alzheimer's patients suffer from aphasia, which has three variants: Wernicke's 

aphasia, Broca's aphasia, and a variant characterized by difficulties in finding the words 

(Macoir et al., 2014). Over time, patients speak less, experience difficulties naming objects, 

and understanding verbal language. In severe stages, they may become mute or have restricted 

communication (Cardebat et al., 1995). Studies show that while patients struggle with 

conversation, they communicate better with their spouses than alone. Regarding gestural and 

eye communication, these remain preserved (Bayles et al., 1987). 

Stress  

Stress affects 26.70% of Alzheimer’s patients (Table 2). Many studies highlight the impact of 

stress on neurodegenerative and cardiovascular diseases (Bayles et al., 1987). Studies show 

that an excess of circulating glucocorticoids due to chronic stress is associated with an increase 

in Aβ, and TAU protein phosphorylation in the hippocampus and prefrontal cortex, impairing 

memory (Crestani, 2017). Neuroinflammation in the hippocampus due to stress increases pro-

inflammatory cytokines, causing temporary working memory loss (McKim et al., 2016). 

Whether these cognitive effects are temporary or permanent depends on the duration of 

exposure. The adverse effects of stress are intensified during periods of vulnerability, such as 

childhood brain development or aging-related degeneration (Lupien et al., 2009). This 

produces structural changes in the brain that increase the risk of developing AD. 

Spatial-temporal disorientation  

The patient progressively loses their ability to orient in space. This disorientation is divided into 

three stages. At the first two stages, the inability to memorize new information and forgetfulness 

set in. In the last stage, spatial-temporal abilities are greatly affected. 

From birth, children begin their cognitive development, which includes the evolution of 

memory and the acquisition of spatial-temporal orientation. Spatial-temporal disorientation is 

a common symptom observed in 33.80% of all patients (Table 2). Patients progressively lose 

their ability to orient themselves in space. This disorientation is divided into three stages: the 
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first two stages are marked by an inability to memorize new information, and the final stage, 

where spatial-temporal abilities are significantly impaired (Ylieff, 1995). 

Agnosia (Recognition disorders)  

The patient may also experience frequent mood changes. Among patients who suffer from this 

symptom, aggression is often present among these patients, manifesting as verbal and gestural 

violence. 

Moreover, wandering behaviors are common: the patient can no longer find their bearings 

(Teri, 1997). 

Agnosia is present in 47.00% of all patients. These disorders represent an inability to identify 

messages from the environment and can manifest in various forms: 

• Tactile disorder: The patient cannot identify what they are touching. 

• Auditory disorder: They cannot identify sounds. 

• Visual disorder: They cannot recognize faces or objects. 

• Olfactory disorder. 

Agnosia can progress to the point where the patient can no longer recognize themselves 

(asomatognosia). Behavioral disorders affect 43.50% of patients. These include the loss of the ability 

to perform tasks learned during childhood, such as writing or swallowing, which often leads to a loss of 

autonomy. Wandering behaviors are frequently observed, as patients lose their sense of orientation 

(Teri, 1997). 

The distribution of patients within the province of Oran 

The distribution of AD cases within the province of Oran highlights a higher prevalence in 

certain municipalities (Figure4). 

The Arzew Hub: Located in the eastern part of Oran, it includes the municipalities of Arzew 

and Bethioua. These areas have experienced significant demographic growth, which has led to 

the establishment of industrial platforms at the expense of agricultural lands. This 

industrialization has led to a high concentration of petrochemical complexes and other 

production units, such as helium, nitrogen, and liquid fertilizers. Consequently, air and water 

pollution have become significant issues. Heavy metals prevalent in this area have been linked 
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to an increased risk of AD by contributing to amyloid pathology (González-Domínguez et 

al.,2014). 

El Kerma: Air pollution caused by fine particles, which can accumulate in the brain, has been identified 

as a potential risk factor for AD 

Gdyel: 15% of Alzheimer’s patients seek consultations in this region, making it a significant 

urban and industrial area. This municipality faces severe pollution issues, threatening plant and 

animal life and contributing to cardiovascular and cerebrovascular diseases. Research has 

shown that air pollution increases inflammatory markers and beta-amyloid levels in individuals 

living in polluted areas (Calderón-Garcidueñas et al., 2004), and impacts cognitive decline 

(Weuve et al., 2011). 

Low Pollution Areas: Es Senia, Oran, and Bir El Djir have low levels of air pollution, which 

decreases the risk of neurodegenerative diseases. 

Ain El Turk and Sidi Chami: a low rate of Alzheimer's patients is found. However, these two 

regions are characterized by the presence of nitrogen and phosphorus-based pollutants. 

Cognitive Assessment Using the Mini Mental State Examination (MMSE) 

The MMSE evaluates cognitive functions including memory, attention, language and 

visuospatial abilities. It also classifies patients according to the severity of cognitive impairment 

and the progression of AD, which is crucial for intervention. 

In our study, the MMSE scores of 5,360 patients were classified into three categories: 

- Mild cognitive impairment (18-23): 45.38% of patients have minimal deficits and are at 

an early stage, allowing for early intervention. 

- Moderate cognitive impairment (10-17): 34.54% (1851 individuals) show significant 

deficits in memory and daily living activities. 

- Severe cognitive impairment (<10): 20.08% require intensive care and tailored 

therapeutic interventions due to severe functional dependence. 

These results align with existing literature, which highlights a mild prevalence of these 

impariments in populations at risk of AD.  A meta-analysis by Zhao et al. (2022) demonstrated 

that moderate and severe stages represent over 54% of patients receiving clinical evaluations, 

confirming the MMSE’s utility in assessing the severity of cognitive impairment. 
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A study showed that MMES scores below 17 are strongly linked to severe functional 

dependence (Garre-Olmo et al., 2015). 

Conclusion 

In the study conducted on AD patients in Oran, several risk factors were identified. Advanced 

age, gender, high blood pressure, diabetes, obesity, and head injuries emerged as the most 

significant contributors to cognitive decline and dementia. Cholesterol levels and thyroid 

disorders were also noted as risk factors. 

Clinically, memory disorders predominated, often accompanied by spatial-temporal 

disorientation. Depression was another common symptom, along with appetite, sleep 

disturbances, aphasia, and agnosia. Behavioral disorders, including stress and aggression, were 

also observed. 

As perspectives, early detection and intervention strategies should be prioritized to delay 

disease progression and improve patient outcomes. Additionally, further research into 

managing risk factors and developing targeted interventions is essential to reduce the 

prevalence and impact of AD. 
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