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ABSTRACT 
Background and Aim: Dementia psychological and behavioral symptoms are significantly associated to Alzheimer’s disease 
(AD). Clinical profile and characterization of Alzheimer’s disease patients might assist in evolution, diagnosis, and better 
treatment of the disease. The present study aimed to evaluate the behavioral manifestation of Alzheimer’s disease patients.  
Methodology: This multi-centered cross-sectional study was carried out on 96 Alzheimer’s disease patients in the department 
of Psychiatry Lahore General Hospital and Psychiatry unit, Khyber Teaching Hospital Peshawar, Pakistan for duration of six 
months from 1st July 2021 to 30th December 2021. Alzheimer’s disease patients with lower and higher Behavioural and 
psychological symptoms of dementia (BPSD) scores (≤25 and 26-50 respectively) were enrolled. The patient’s demographic 
details and clinical information were gathered. Mini-Mental State Examination (MMSE) was used for the evaluation of dementia 
severity whereas severity varies from mild 27-21 to severe ≤10. Demographic details, AD pharmacological treatments, psychotic 
breaks presence, AD diagnosis, treatment of concomitant diseases, and extrapyramidal symptoms such as hypokinesia, 
fluctuating cognition, tremors, etc. were secondary outcomes.  
Results: Of the total 96 AD patients, 44 (45.8%) had higher and 52 (54.2%) had lower BPSD scores. About 62 (64.6%) were 
women and 34 (35.4%) were male patients. The overall mean age was 79.6±8.4 years. The majority of the patients had a BPSD 
score at inclusion and the incidence of psychotic out breaks was reported in 19 (19.8%) patients. The prevalence of symptoms 
such as depression, delusions, lack of concentration, lack of cooperation, and tremors was 41 (42.5%), 33 (34%), 52 (54.6%), 
34 (35.9%), and 52 (54.6%) respectively.  Psychotic symptoms such as hallucinations, delusions, and delirium were significantly 
prevalent in patients with high BPSD scores whereas Apathy and tearfulness-like emotional symptoms were predominated in 
lower BPSD patients. ADAS-non cognitive score and MMSE were adversely related (p=0.0314), signifying BPSD and cognitive 
impairment correlation. Appetite changes and lack of concentration were prominently associated with MMSE (p=0.035 and 
0.052).  
Conclusion:  Our study found a higher prevalence of non-cognitive symptoms in Alzheimer’s disease patients. Also, BPSD and 
cognitive impairment are significantly associated with AD. ADAS-non cognitive is a useful assessment tool.   
Keywords: Behavioral Manifestation, Alzheimer’s disease, Cognitive Impairment  

 

INTRODUCTION 
Dementias, especially Alzheimer’s disease, are a major growing 
concern of public health with population growing age [1]. 
Psychosis, depression, and apathy are the core features of AD and 
faster cognitive decline, shorter survival, and loss of independence 
are predictors for AD symptoms severity [2]. It is unclear whether 
these symptoms are caused by the same pathogenic processes 
that cause cognitive decline or if they have separate etiologies 
unrelated to AD-related neuro-degeneration. Dementia is 
distinguished by functional, cognitive, and behavioural 
manifestations. Behavioral symptoms are among the first signs of 
dementia, appearing before cognitive changes [3], at some point 
during the illness [4], and varying according to dementia severity 
[5]. Behavioural and psychological symptoms of dementia (BPSD) 
are non-cognitive symptoms that are commonly associated with 
Alzheimer's disease. Early detection of BPSD is critical, as these 
symptoms not only cause visible disability in demented patients, 
but also increase caregiver stress [6]. 
 In fact, BPSD worsens the patient's quality of life [7], 
increases daily living activities impairment [8], hastens cognitive 
decline [9] and worsens the patient's life quality [10]. Furthermore, 
behavioural disturbances are the primary cause of and contribute 
to early institutionalization of patient [11]. However, when these 
disorders are properly diagnosed, they can be effectively treated 
with drugs [12-14], in turn improving the quality of life of both 
patients and caregivers. Numerous studies has been carried out in 
order to evaluate the BPSD symptoms prevalence and varied from 
61% to 92% depending on the type of population studied and the 
methods used to assess it [15]. The ADAS, and particularly its non-
cognitive subscale (ADAS Noncog), is a precise diagnostic tool 
intended to perceive BPSD in Alzheimer's disease patients. This 
rating scale is also available in a Spanish version that has been 

adapted and validated [16]. The neuropsychiatric symptoms and 
behavioural abnormalities associated with Alzheimer's disease 
have a significant impact on patient QOL and are thought to be 
predictive of eventual (or more severe) dementia [17]. The present 
study was carried out to assess the behavioural manifestations in 
Alzheimer’s disease patients and their association with cognitive 
impairments.  
 

METHODOLOGY 
This multi-centered cross-sectional study was carried out on 96 
Alzheimer’s disease patients in the department of Psychiatry 
Lahore General Hospital and Psychiatry unit, Khyber Teaching 
Hospital Peshawar, Pakistan for duration of six months from 1st 
July 2021 to 30th December 2021. Alzheimer’s disease patients 
with lower and higher Behavioural and psychological symptoms of 
dementia (BPSD) scores (≤25 and 26-50 respectively) were 
enrolled. The patient’s demographic details and clinical information 
were gathered. Mini-Mental State Examination (MMSE) was used 
for the evaluation of dementia severity whereas severity varies 
from mild 27-21 to severe ≤10. Demographic details, 
AD pharmacological treatments, psychotic breaks presence, AD 
diagnosis, treatment of concomitant diseases, and extrapyramidal 
symptoms such as hypokinesia, fluctuating cognition, tremors, etc. 
were secondary outcomes.  
 The ADAS-Non cognitive scores of first and second group 
had ≤25 and 26-50 respectively.  Bahviour such as delusion, lack 
of concentration and cooperation, tremors, hallucinations, and 
appetite change and mood disorders like depression and 
tearfulness were assessed with ADAS-Non cognitive as a 
diagnostic tool. Each item was assessed on rating scale of 5 
resulting variations from 0 to 50 indicated scores. Mood disorders 
were indicated with higher scores representing severe conditions. 
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Based on professional observations, information gathered, and 
patient’s history, rating was assigned. The sample size was 
calculated using the dementia severity description. To obtain a 
precision dementia degree with a 95 percent confidence interval 
(95 percent CI), a minimum of patients per BPSD group were 
required, assuming a 10% patient loss. 
 

RESULTS 
Of the total 96 AD patients, 44 (45.8%) had higher and 52 (54.2%) 
had lower BPSD scores. About 62 (64.6%) were women and 34 
(35.4%) were male patients. The overall mean age was 79.6±8.4 
years. The majority of the patients had a BPSD score at inclusion 
and the incidence of psychotic out breaks was reported in 19 
(19.8%) patients. The prevalence of symptoms such as 
depression, delusions, lack of concentration, lack of cooperation, 
and tremors was 41 (42.5%), 33 (34%), 52 (54.6%), 34 (35.9%), 
and 52 (54.6%) respectively.  Psychotic symptoms such as 
hallucinations, delusions, and delirium were significantly prevalent 
in patients with high BPSD scores whereas Apathy and 
tearfulness-like emotional symptoms were predominated in lower 
BPSD patients. ADAS-non cognitive score and MMSE were 
adversely related (p=0.0314), signifying BPSD and cognitive 
impairment correlation. Appetite changes and lack of concentration 
were prominently associated with MMSE (p=0.035 and 
0.052). Demographic details and most relevant clinical information 
are shown in Table-I. Table-II shows the Extrapyramidal symptoms 
among AD patients. Gender distribution is illustrated in Figure-1. 
Dementia severity was typically mild (38) to moderate (37) based 
on the MMSE score (48%) is shown in Figure-2. Only 14% of the 
patients had severe dementia as shown in Figure-3. Correlation 
between dementia severity (MMSE) and ADAS-Noncog score are 
shown in Tabele-III.  
 
Table 1: Demographic details and clinical information of AD patients (Both 
lower and higher BPSD scores) 

Parameters AD patients with 
Positive BPSD 

AD patients with 
Negative BPSD 

Age (years) 79.6±7.4 78.8±7.1 

Gender 35.6% 34.9% 

AD symptoms duration (yrs) 3.9±2.2 4.1±3.2 

AD diagnosis duration (yrs) 1.29±1.23 1.3±1.2 

BPSD diagnosis 41.8% 38.9% 

Behavioural Symptoms 
Depression 
Concentration 
Delusion 
Cooperation 
Hallucinations 
Apathy 
Apatite changed 
Anxiety 

 
48.8% 
58% 
43.7% 
58% 
33.5% 
22.9% 
28.9% 
26.9% 

 
50.9% 
58.7% 
38.2% 
58.7% 
27.9% 
23% 
27.8% 
23.6% 

 

 
Figure 1: Gender distribution 

Table 2: Prevalence of Extrapyramidal symptoms among AD patients. 

Extrapyramidal symptoms Alzheimer’s 
Disease +BPSD 

Alzheimer’s 
Disease -BPSD 

Tremors 36.9% 37.6% 

Hypokinesia 12.3% 10.2% 

Fluctuating cognition 9.7% 8.3% 

Postural instability 8.9% 7.4% 

 

 
Figure 2: Dementia severity based on MMSE 

 
Table 3: Correlation of dementia severity (MMSE) and ADAS-Noncog score 
with behavioural symptoms in AD patients  

Behavioural Symptoms Correlation Coefficient P-value 

Depression 0.01321 0.862 

Concentration -0.09638 0.0645 

Delusion -0.0123 0.837 

Cooperation -0.0902 0.528 

Hallucinations -0.0529 0.293 

Apatite changed -0.8976 0.0351 

 

DISCUSSION 
The present study found a higher prevalence of non-cognitive 
symptoms in Alzheimer’s disease patients. Also, BPSD and 
cognitive impairment are significantly associated with AD. ADAS-
non cognitive is a useful assessment tool Dementia psychological 
and behavioral symptoms are significantly related to Alzheimer’s 
disease (AD). Clinical profile and portrayal of Alzheimer’s disease 
patients might assist in evolution, diagnosis, and better treatment 
of the disease. ADAS-Non cognitive is a diagnostic tool that is 
particularly useful in outpatient clinics because of no special 
training required and can be used in a short spam. The current 
study's findings are consistent with other published studies that 
show that lack of concentration, tremors, depression, lack of 
cooperation, and psychotic symptoms are common in Alzheimer's 
disease patients [18, 19].  
 In our patient population, 89 percent had at least one BPSD 
in the previous year, and 90 percent had one at initial evaluation 
time. Likewise, alternative study [20] using the ADAS-Noncog 
scale found behavioural symptoms were seen in 95% patients 
during admission.  
 According to our findings, the most common BPSD was lack 
of concentration and tremors, which had a prevalence of around 
54.6 percent. Marin and colleagues found similar results when 
researching non-cognitive impairments in Alzheimer's disease [21]. 
Concentration problems and a lack of attention appear very early 
in Alzheimer's disease patients [22], most likely as a result of the 
disease's associated bilateral temporoparietal degeneration [23]. 
Aside from its high prevalence, concentration loss is positively 
correlated with cognitive impairment, implying that this symptom 
should be considered a central deficit in Alzheimer's disease. 
Tremor, in its various manifestations, is common in the elderly 
population over the age of 65 [24. 25]. 
 Depression is a common BPSD symptom in Alzheimer's 
disease patients, and it has a strong correlation with mood 
disorders. Actually, depression came in third place in our study, 
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with a 44 percent prevalence. These findings are consistent with 
previous studies results [26, 27]. Though, the prevalence of 
depression varies [28]. The association between dementia and 
depression is debatable whereas depression is an AD independent 
risk factor [29]. Depressive symptoms are common in Alzheimer's 
disease patients who do not have major depression [30]. Other 
studies, like ours, found no link between cognitive impairment and 
depression [31], indicating that depression can strike at any stage 
of the disease. 
 Generally, Lack of cooperation is associated with increased 
motor behaviour, may be a result of the disease's natural course. 
According to our findings, a lack of cooperation has a low 
correlation with the degree of cognitive impairment (MMSE score). 
However, its prevalence in our sample (35.9%) highlights its 
importance among noncognitive symptoms. Psychotic symptoms 
of Alzheimer's disease, such as delusions and hallucinations, 
significantly contribute to characterising those patients in the 
higher BPSD group, most likely due to the increased severity of the 
disease. Although previous research has found a link between 
delusions and cognitive impairment [32], no such link was found in 
this study. Both of these symptoms are indicators of increased 
cognitive and functional decline. Furthermore, hallucinations have 
been linked to a higher rate of institutionalization and mortality [33]. 
 Among behavioural symptoms, appetite change had a minor, 
but dementia severity is associated statistically significant, but 
negative correlation. Anorexia, hyperphagia, and dietary changes 
are some of the appetite disorders seen in Alzheimer's disease 
[34]. However, hypophagia is the most common gastrointestinal 
disturbance in these patients. A previous study [35] found that 
patients with Alzheimer's disease who lost weight had a higher 
frequency and severity of BSPD. Several hypotheses have been 
proposed to explain the hypophagia and weight loss observed in 
these patients, including medial temporal cortex atrophy [36]. 
 BPSD are frequently a symptom of cognitive decline and are 
one of the leading causes of family burden and patient 
institutionalisation. As a result, proper management of these 
symptoms will improve their well-being and quality of life [37]. 
 

CONCLUSION 
Our study found a higher prevalence of non-cognitive symptoms in 
Alzheimer’s disease patients. Also, BPSD and cognitive 
impairment are significantly associated with AD. ADAS-non 
cognitive is a useful assessment tool.  The current study found a 
high prevalence of BPSD in Alzheimer's disease, with nearly all 
patients (90%) exhibiting some mood or behavioural symptom at 
the time of exploration. Lack of concentration (54.6%) was the 
most common symptom, followed by depression, delusions, lack of 
concentration, lack of cooperation, and tremors was 41 (42.5%), 
33 (34%), 52 (54.6%), 34 (35.9%), and 52 (54.6%) respectively.  
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