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ABSTRACT 
Background Dementia is a public health concern and a pressing problem for families and society. Also is a leading cause of disability and dependency among older people worldwide. Medical and environmental health students will play a crucial role in the future of professional caregiving. Particularly, having good knowledge and attitudes towards dementia will be key elements in providing the best care for people with dementia. 
Aim of the study: To assess knowledge about dementia among medical and environmental health students at the State University of Zanzibar.
Methods: A descriptive cross-sectional design was used in this study to assess knowledge about dementia among medical and environmental health students at the State University of Zanzibar. This was conducted from March 2024 to April 2024. A validated study questionnaire, DKAS, was used to collect data on socio-demographic characteristics and knowledge.
Results: The study included150 participants, and the majority of students were female 94(62.7%); overall knowledge was good, with an average of 85.3%, while 14.7% had poor knowledge; those 2nd-year participants had good knowledge, about 92.3%, OR-0.034(CI:0.12-0.75), compared to 80.0% of 1styear students.  The areas of expertise included causes and characteristics, communication and behaviour, care and consideration, and risk and health promotion.
Conclusion: The majority of participants demonstrated good knowledge about dementia. Students in the second year of their career had better knowledge compared to those in the first year; however, there was no significant difference between students from both years. The areas with better Knowledge were care and consideration, while the poorest areas were communication and behaviour. 


Introduction 
According to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, dementia is a collective name for brain syndromes which affect memory, thinking, behaviour and emotion and is the leading cause of disability and dependency among the elderly. Each person experiences dementia in their own way, but generally, those affected eventually need help with all aspects of daily life.[endnoteRef:1] [1:  World Health Organization, Dementia: A public health priority, Geneva: World Health Organization, 2021. Top of Form
Bottom of Form
] 

Loss of memory was most common in early onset diseases (75%), difficult in word generation more common (41.3%) and loss of motivation, increase in mistakes in the place and domestically and unusual behaviours or attitudes, in addition to loss of memory was more common among female whereby irritability is more among men[endnoteRef:2] (Edahiro, A et al.,2023) [2:  A. Edahiro, T. Okamura, T. Arai, T. Ikeuchi, M. Ikeda, K. Utsumi, H. Ota, T. Kakuma, S. Kawakatsu, Y. Konagaya, K. Suzuki, S. Tanimukai, K. Miyanaga, S. Awata, "Initial symptoms of early-onset dementia in Japan: a nationwide survey," Psychogeriatrics, vol. 23, no. 3, pp. 422-433, 2023. doi: 10.1111/psyg.12949. ] 

Alzheimer’s disease is the leading cause and prototypical form of dementia, presenting insidiously and causing progressive cognitive impairment with increasing severity over the years. Vascular dementia is the second most common form of dementia.  Lewy body dementias encompass Parkinson's disease dementia. Frontal-temporal dementias occur earlier than other forms and have genetic components [endnoteRef:3](Wilbur J., 2023) [3:  J. Wilbur, "Dementia: Dementia Types," FP Essent., vol. 534, pp. 7-11, 2023] 

The Lancet has launched new guidance, revealing that an extended set of 12 modifiable risk factors may prevent or delay up to 40% of dementia cases globally. A key finding of the report is the addition of three new dementia risk factors: excessive alcohol consumption, head injury and air pollution[endnoteRef:4]. These build on the nine already established risk factors set out in the 2017 report: less education, hypertension, hearing impairment, smoking, obesity, depression, physical inactivity, diabetes, and frequent social contact. Together, modifying these risk factors at the population level could potentially prevent or delay up to 40% of dementia. (Alzheimer’s Disease International) while each of these dementing conditions has its unique pathologic signature, one common aetiology shared among all these conditions is cerebrovascular dysfunction at some point during the disease process. Specifically, evidence will be presented to support small vessel disease as a hallmark of underlying neuropathology in various forms of dementia. Finally, the molecular mechanisms shared among all dementia types, including hypoxia, oxidative stress, mitochondrial bioenergetics, neuroinflammation, neurodegeneration, and blood-brain barrier permeability, are responsible for disease aetiology and progression.[endnoteRef:5]  [4:  Lancet Commission on dementia prevention, intervention, and care, "Dementia prevention, intervention, and care," Lancet, vol. 403, no. 10353, pp. 1037-1056, 2024. ]  [5:  V. Hachinski, K. Einhäupl, D. Ganten, S. Alladi, C. Brayne, B. C. M. Stephan, et al., "Preventing dementia by preventing stroke: The Berlin Manifesto," Alzheimer's Dement., vol. 15, no. 7, pp. 961-984, Jul. 2019.] 

There are currently estimated to be over 50 million people worldwide living with dementia. The number of people affected is expected to rise to 152 million by 2050, with the most significant increase occurring in low- and middle-income countries. Over 60% of them reside in low- and middle-income countries, and by 2050, this is expected to rise to approximately 71%.  A new case of dementia arises somewhere in the world every 3 seconds; up to a quarter of those with dementia worldwide have not received a diagnosis, almost 80% of the general public is concerned about developing dementia at some point, and  1 in 4 people thinks that there is nothing we can do to prevent dementia.[endnoteRef:6] [6:  Alzheimer's Disease International, Dementia statistics, London: Alzheimer's Disease International, 2020. [Online]. Available: https://www.alzint.org/about/dementia-facts-figures/dementia-statistics/. [Accessed: Feb. 6, 2025]. ] 

In Africa, the burden of dementia is rising, with the dementia prevalence varying from 2.3% to 20.0%. Incidence rates are 13.3 per 1000 person-years, with increasing mortality in part of rapidly transforming Africa in Tanzania population is similar to that reported in high-income countries. Dementia is likely to become a significant health burden in this population as demographic translation continues[endnoteRef:7], and most people with dementia often do not receive a formal diagnosis and with a lack of formal healthcare.[endnoteRef:8] [7:    A. Longdon, S. M. Paddick, A. Kisoli, C. Dotchin, W. K. Gray, F. Dewhurst, P. Chaote, A. Teodorczuk, M. Dewhurst, A. Jusabani, R. Walker, "The prevalence of dementia in rural Tanzania: a cross-sectional community-based study," Int. J. Geriatr. Psychiatry, vol. 28, no. 7, pp. 728-737, 2013. doi: 10.1002/gps.3880.]  [8:  J. Walker, C. Dotchin, M. Breckons, E. Fisher, G. Lyimo, S. Mkenda, R. Walker, S. Urasa, J. Rogathi, and A. Spector, "Patient and caregiver experiences of living with dementia in Tanzania," Dementia (London, England), vol. 22, no. 8, pp. 1900-1920, 2023. doi: 10.1177/14713012231204784. ] 

In 2019, the annual global societal costs of dementia were estimated at US $1313.4 billion for 55.2 million people with dementia, corresponding to US $23,796 per person with dementia. Of the total, US $213.2 billion (16%) were direct medical costs, US $448.7 billion (34%) were direct social sector costs (including long-term care), and US $651.4 billion (50%) were the costs of informal care.[endnoteRef:9] [9:   A. Wimo, K. Seeher, R. Cataldi, E. Cyhlarova, J. L. Dielemann, O. Frisell, M. Guerchet, L. Jönsson, A. K. Malaha, E. Nichols, P. Pedroza, M. Prince, M. Knapp, and T. Dua, "The worldwide costs of dementia in 2019," Alzheimer's Dement., vol. 19, no. 7, pp. 2865-2873, 2023. doi: 10.1002/alz.12901. ] 

As of 2021, Alzheimer's disease was the fifth-leading cause of death among Americans aged 65 and older, with 121,499 deaths recorded that year. Between 2000 and 2021, deaths from Alzheimer's disease in the United States increased by more than 140%, while deaths from heart disease decreased by 14%.  In Africa, dementia remains a significant public health challenge, with over 367,000 new cases reported annually. Prevalence rates vary across the continent, ranging from 6% to 23% among individuals aged 50 to 70 years. These statistics underscore the growing impact of Alzheimer's disease and dementia both in the United States and across Africa.[endnoteRef:10],[endnoteRef:11],[endnoteRef:12] [10:  Investopedia, "Why Alzheimer’s Financial Burden Is Way More Than You Think," [Online]. Available: https://www.investopedia.com/alzheimers-financial-burden-8774765. [Accessed: Feb. 6, 2025].]  [11:  FastStats, "Alzheimer's Disease," Centers for Disease Control and Prevention, 2024. [Online]. Available: https://www.cdc.gov/nchs/fastats/alzheimers.htm. [Accessed: Feb. 6, 2025]. ]  [12:  Dementia in Africa, Nature, [Online]. Available: https://www.nature.com/collections/fbijbjcjjh?utm. [Accessed: Feb. 6, 2025]. ] 


General objectives
· To assess knowledge about dementia among medical and environmental health students at the State University of Zanzibar.
[bookmark: _Toc171607264]Specific objectives
· To identify the socio-demographic characteristics of the participants, which are age, gender, course, academic year, health services practice and presence of relatives with dementia.
· To assess knowledge about dementia based on the DKAS questionnaire among medical and environmental health students. (Causes, characteristics, Communication & behaviour, care & consideration and Risk & health promotion).
[bookmark: _Toc171607268]Research Methodology
[bookmark: _Toc171607269]Study design
A descriptive cross-sectional design was used in this study to assess knowledge about dementia among medical and environmental health students at the State University of Zanzibar. This was conducted in March and ended in April 2024. 
[bookmark: _Toc171607270]Study area
The study was conducted at SHMS between March and ended in April 2024.
[bookmark: _Toc171607271]Target population
Doctor of medicine and environmental health students at State University of Zanzibar.
[bookmark: _Toc171607272]Study population

The study population included 1st- and 2nd-year students of medicine and environmental health.
[bookmark: _Toc171607273]Study variables
Independent variables
· Demographic characteristics: age, sex, educational status, religion and occupation status.
Dependent variables:
· Variables related to knowledge: aetiology, epidemiology, manifestations diagnosis and treatment.
[bookmark: _Toc171607274] Sampling technique	
Simple random sampling (SRS) was used to get respondents for the study. 
[bookmark: _Toc171607275]Inclusion and exclusion criteria
Inclusion criteria
· All environmental health degree students and medical students 1st& 2nd year will agree to participate by using informed consent.
Exclusion criteria
· Students who decide to withdraw from the study.
[bookmark: _Toc171607276]Sample size determination
The sample size is determined by using the formula shown below
The sample size will be as follows;
N = Z2 ×P× q/ E2    
Where; N= is the minimum desired sample size.
 Z = the standard normal deviation of 1.96, corresponding to a 95% confidence interval.
P = Proportion of the target population estimated from previous studies 7.4%                           (0.074), from research [endnoteRef:13]. ( Lee, J. et  al.,2023) [13:  J. Lee, E. Meijer, K. M. Langa, M. Ganguli, M. Varghese, J. Banerjee, P. Khobragade, M. Angrisani, R. Kurup, S. S. Chakrabarti, I. S. Gambhir, P. A. Koul, D. Goswami, A. Talukdar, R. R. Mohanty, R. Yadati, M. Padmaja, L. Sankhe, C. Rajguru, M. Gupta, and A. B. Dey, "Prevalence of dementia in India: National and state estimates from a nationwide study," Alzheimer's Dement., vol. 19, no. 7, pp. 2898-2912, 2023. doi: 10.1002/alz.12928. ] 


E= expected margin of error is 5%
q = (1-P)

N= Z2p (1-P)/ e2
N= (1.96)2(0.074) (1-0.074)/(0.05)2
N=105
Therefore, the minimum sample size will be 105. 
However, we used 150 to increase the feasibility of the study.
[bookmark: _Toc171607277]Data collection technique
The study was using a researcher-administered questionnaire as an instrument for data collection. The questionnaire was produced in English and was be adapted from a series of existing questionnaires, including the Dementia Knowledge Assessment Scale- DKAS (25 items) as cited from Annear[endnoteRef:14] [14:  M. J. Annear, C. Toye, K. E. J. Elliott, F. McInerney, C. Eccleston, and A. Robinson, "Dementia knowledge assessment scale (DKAS): confirmatory factor analysis and comparative subscale scores among an international cohort," BMC Geriatrics, vol. 17, no. 1, pp. 1-11, Dec. 2017. ] 


[bookmark: _Toc171607278] Data processing and analysis
[bookmark: _Toc113471703][bookmark: _Toc125643200]The collected data was described, categorised by different variables, tabulated, interpreted, and presented in various graphics. The data compilation was analysed using the Statistical Package for the Social Sciences (SPSS) version 23. Statistical techniques such as student’s t-test, chi-square, analysis of variance, and odd ratio were employed to verify specific quantities.

[bookmark: _Toc171607279]Ethical consideration
In this study, ethics was considered by obtaining permission to conduct the study from the School of Health and Medical Science SUZA. Ethical approval was sorted from ZAHREC. Information was taken after obtaining consent duly signed by our subjects.
[bookmark: _Toc171607282]RESULTS
[bookmark: _Toc171607283]Table 1: socio-demographic data of MD and BENVH students at SHMS (SUZA), Zanzibar-2024
	VARIABLES
	FREQUENCY
	PERCENTAGE (%)

	Age

	16-20
21-25
26-30
31-35
36-40
	33
72
35
8
2
	22.0%
48.0%
23.3%
5.3%
1.3%

	Gender

	Male
Female
	56
94
	37.3%
62.7%

	Course

	MD
BENVH
	100
50
	66.7%
33.3%

	Academic year

	First
Second
	85
65
	56.7%
43.3%

	Practice health services

	Yes
No
	67
83
	44.7%
55.3%

	Relative with dementia

	Yes
No
	22
128
	14.7%
85.3%

	Have you read any research about dementia?

	Yes
No
	30
120
	20.0%
80.0%

	Have you heard about dementia or Alzheimer’s diseases?

	Yes
No
	124
26
	82.7%
17.3%



[bookmark: _Toc171607284]
Table 2:  Assessment of knowledge about dementia among MD and BENVH students based on the DKAS QUESTIONNAIRE at SHMS, ZANZIBAR-2024

	VARIABLE (with correct answer)
	CORRECT FREQUENCY & PERCENTAGE (%)
	INCORRECT FREQUENCY & PERCENTAGE (%)
	F
	AnovaSig.

	Most forms of dementia do not generally shorten a person’s life. FALSE
	60 (40%)
	90 (60%) 
	1.748
	0.042

	Blood vessel disease (vascular disease) is the most common form of dementia. FALSE
	91 (60.7%)
	59 (39.3%)
	.880
	0.598

	People can recover from the most common forms of dementia. FALSE
	74 (49.3%)
	76 (50.7%)
	1.819
	0.032

	Dementia is a normal part of the ageing process. FALSE
	61 (40.7%)
	89 (59.3%)
	1.071
	0.389

	Dementia does not result from physical changes in the brain.  FALSE
	107 (71.3%)
	43 (28.7%)
	2.320
	0.004

	Planning for end-of-life care is generally not necessary following a diagnosis of dementia.         FALSE
	92 (61.3%)
	58 (38.7%)
	2.069
	0.012

	Alzheimer’s disease is the most common form of dementia. TRUE
	128 (85.3%)
	22 (14.7%)
	.892
	0.584

	It is impossible to communicate with a person who has advanced dementia. FALSE
	65 (43.3%)
	85 (56.7%)
	1.011
	0.451

	A person experiencing advanced dementia typically does not respond to changes in their physical environment.  FALSE     
	65 (43.3%)
	85 (56.7%)
	1.724
	0.046

	It is important to correct a person with dementia when they are confused. FALSE
	41 (27.3%)
	109 (72.7%)
	1.030
	0.430

	People experiencing advanced dementia often communicate through nonverbal means, such as body language. TRUE
	87 (58.0%)
	63 (42.0%)
	3.638
	0.000

	Uncharacteristic behaviours in a person experiencing dementia are generally a response to unmet needs.  TRUE
	102 (68.0%)
	48 (32.0%)
	1.485
	0.109

	Medications are the most effective way of treating behavioural symptoms of dementia. FALSE
	63 (42.0%)
	87 (58.0%)
	.744
	0.752

	People experiencing dementia typically do not have difficulty making decisions. FALSE
	111 (74.0%)
	39 (26.0%)
	1.698
	0.051

	Movement is generally affected in the later stages of dementia.  TRUE
	116 (77.3%)
	34 (22.7%)
	2.426
	0.003

	Difficulty eating and drinking generally occurs in the later stages of dementia. TRUE
	105 (70.0%)
	45 (30.0%)
	1.861
	0.027

	People with advanced dementia may have difficulty speaking.  TRUE
	107 (71.3%)
	43 (28.7%)
	1.860
	0.027

	Individuals with dementia often struggle to acquire new skills. TRUE
	130 (86.7%)
	20 (13.3%)
	2.766
	0.001

	Daily care for a person with advanced dementia is effective when it focuses on providing comfort. TRUE
	131 (87.3%)
	19 (12.7%)
	2.865
	0.000

	Having high blood pressure increases a person’s risk of developing dementia.  TRUE
	100 (66.7%)
	50 (33.3%)
	1.881
	0.025

	Maintaining a healthy lifestyle does not reduce the risk of developing the most common forms of dementia.  FALSE
	105 (70.0%)
	45 (30.0%)
	3.686
	0.000

	Symptoms of depression can be mistaken for symptoms of dementia.  TRUE
	103 (68.7%)
	47 (31.3%)
	1.141
	0.323

	The sudden onset of cognitive problems is characteristic of common forms of dementia. FALSE
	41 (27.3%)
	109 (72.7%)

	1.004
	0.459

	Exercise is generally beneficial for people experiencing dementia. TRUE
	127 (84.7%)
	23 (15.3%)
	1.004
	0.459

	Early diagnosis of dementia does not generally improve the quality of life for people experiencing the condition. FALSE
	98 (65.3%)
	52 (34.7%)
	2.663
	0.001

	Symptoms of depression can be mistaken for symptoms of dementia.  TRUE
	103 (68.7%)
	47 (31.3%)

	The sudden onset of cognitive problems is characteristic of common forms of dementia. FALSE
	41 (27.3%)
	109 (72.7%)

	Exercise is generally beneficial for people experiencing dementia. TRUE
	127 (84.7%)
	23 (15.3%)

	Early diagnosis of dementia does not generally improve the quality of life for people experiencing the condition. FALSE
	98 (65.3%)
	52 (34.7%)




 

[bookmark: _Toc171607286]Table 3: area of knowledge in DKAS among MD and BENVH students SHMS, Zanzibar -2024

	Area of Knowledge
	Mean
	SD
	F
	Sig.(ANOVA)

	causes characteristics
	8.20
	2.90
	1.430
	0.234

	Communication and behavior
	5.64
	2.37
	.115
	0.735

	care  and consideration
	9.33
	2.59
	4.273
	0.040

	Risk and health promotion
	7.66
	2.42
	.005
	0.943





[bookmark: _Toc171607288] 

Table 4: Cross-tabulation of socio-demographic data and knowledge of dementia among BENVH students at SHMS, Zanzibar-2024

	Factors
	Good knowledge (%)
	Poor
Knowledge (%)
	Pearson CS
	OR
(CI)

	Gender

	Male
Female
	87.5%
84.0%
	12.5%
16.0%
	0.66
p 0.414
	1.381(0.61-3.09)

	Course

	MD
BENVH
	84.0%
88.0%
	16.0%
12.0%
	0.66
p 0.41
	0.71(0.31-1.60)

	Academic year	

	One
Second
	80.0%
92.3%
	20.0%
7.7%
	7.09
p 0.007
	0.034(0.12-0.75)

	Practice health services  

	Yes
No
	80.6%
89.2%
	19.4%
10.8%
	2.60
p 0.106
	0.618(0.27-1.41)

	Relative with dementia

	Yes
No
	63.6%
89.1%
	36.4%
10.9%
	16.37
p 0.000
	0.21(0.10-0.45)

	Have you read any research about dementia?  

	Yes
No
	76.7%
87.5%
	23.3%
12.5%
	3.4706
p 0.040
	0.45(0.21-0.47)

	Have you heard about dementia or Alzheimer’s disease?

	Yes
No
	86.3%
80.8%
	13.7%
19.2%
	0.96
p 0.324
	1.57(0.72-3.38)


[bookmark: _Toc171607285]

[bookmark: _Toc171607294] Characteristics of the Participants
A total of 150 students participated in the study, with 100 from the Doctor of Medicine (MD) program and 50 from the Bachelor of Environmental Health (BENVH) course. Among the total participants, 72 (48.0%) were in the 21-25 age range. Of the participants, 94 (62.7%) were female, 85 (56.7%) were first-year students, and 55.3% had not previously practised health services. Additionally, 85.3% of participants did not have relatives with dementia, and 80.0% had not read any dementia research. However, 82.7% had heard of dementia or Alzheimer's disease before the study. Table 1 summarises the socio-demographic characteristics of the participants.
Awareness and Knowledge of Dementia
Table 2 presents participants’ responses to questions related to dementia. The Dementia Knowledge Assessment Scale (DKAS) consisted of 25 items, with each correct response earning 2 points and incorrect responses earning 0 points. A total score of below 25 indicated low knowledge, while a score of 25 or higher indicated good knowledge. Seventeen items were answered correctly by the majority of participants, whereas eight items were answered incorrectly by a significant portion. One such item was regarding the sudden onset of cognitive issues, to which 72.7% of participants responded incorrectly. Similarly, 72.7% also answered incorrectly the statement, “It is important to correct a person with dementia when they are confused.”
Correct responses predominated, including statements such as:
· "Dementia does not result from physical changes in the brain" (71.3%, p = 0.004)
· "People with advanced dementia often communicate through body language" (58.0%, p < 0.001)
· "Movement is generally affected in the later stages of dementia" (77.3%, p = 0.003)
· "People with dementia often have difficulty learning new skills" (74.0%, p = 0.001)
· "Daily care for a person with advanced dementia is effective when focused on providing comfort" (87.3%, p < 0.001)
· "Maintaining a healthy lifestyle does not reduce the risk of developing the most common forms of dementia" (70.0%, p < 0.001)
· "Early diagnosis of dementia does not generally improve the quality of life for those affected" (65.3%, p = 0.001)
Male participants scored 87.5% for good knowledge, compared to 84.0% for females. MD students scored 84.0%, which was lower than the BENVH students, who scored 88.0%. Additionally, second-year students had 92.3% good knowledge, compared to 80.6% in the first-year group. Non-practising health service providers scored 89.2% for good knowledge, while those who were already practising scored 80.6%. Knowledge was better among participants who did not have a relative with dementia (89.1%) compared to those who did (36.4%). Furthermore, 87.5% of participants who had not read dementia research scored higher than those who had. Despite 86.3% of participants having heard of dementia, this did not significantly influence their knowledge level (Table 2).
Areas of Knowledge on Dementia
Table 3 shows the mean knowledge scores across different areas of the DKAS. Participants demonstrated good knowledge regarding general care and consideration for people with dementia, with an ANOVA significance value of 0.04. However, other areas, such as communication and behaviour, as well as risk and health promotion, received lower responses from participants. Overall, good knowledge about dementia was observed across both MD and BENVH groups, as depicted in Graph 1.
Cross-tabulation of Socio-Demographic Data and Knowledge of Dementia
Analysis of socio-demographic data and dementia knowledge revealed no significant association with gender (OR = 1.381, 95% CI: 0.61–3.09) or course type (MD vs BENVH, OR = 0.71, 95% CI: 0.31–1.60). However, a significant association was observed with years of study: second-year students demonstrated more knowledge about dementia (OR = 0.034, 95% CI: 0.12–0.75). The practice of health services (OR = 0.618, 95% CI: 0.27–1.41) and having a relative with dementia (OR = 0.618, 95% CI: 0.27–1.41) were not associated with dementia knowledge. Both groups predominantly reported having read research about dementia (OR = 0.45, 95% CI: 0.21–0.47) or had heard of Alzheimer’s disease (OR = 1.57, 95% CI: 0.72–3.38); however, these factors did not significantly influence overall knowledge of dementia.
Discussion
This study aims to assess knowledge and associated factors among Doctor of Medicine and Environmental Health students at the State University of Zanzibar. Overall knowledge was good and higher compared to the study “Assessment of the Knowledge and Attitude towards Dementia among Undergraduate University Students in Uganda”, conducted in March 2021, with a mean knowledge score of 65.5%[endnoteRef:15]. And far better compared to that of Norwegian undergraduate health and social care students (23.51%, Kada S. et al.). Similar results were obtained in China; Chinese undergraduate health professional students demonstrated insufficient knowledge using the DKAS questionnaire, and the mean was 18.92 (SD 3.22), but Romen found that The overall knowledge and attitudes towards dementia among Israeli nurses are moderate to high[endnoteRef:16]. These low results could be due to the nature of student participation.  [15:  P. Musoke, R. Olum, S. Kembabazi, B. Nantaayi, F. Bongomin, and M. Kaddumukasa, "Assessment of the knowledge and attitude towards dementia among undergraduate university students in Uganda," Adv. Med. Educ. Pract., vol. 12, pp. 635-646, 2021.
]  [16:  A. Romem, B. G. Zalcman, O. L. Jakubowitz, and R. Pinchas-Mizrachi, "Knowledge and attitudes towards patients with Alzheimer’s disease across different educational levels of nursing and in different care settings: A cross-sectional study," Nurse Educ. Pract., vol. 71, p. 103685, Aug. 2023. 
] 

The 2nd-year students in both courses have good knowledge compared to 1st-year students. Similarly, a study which was conducted in Uganda shows that as the years of study increase, the level of knowledge also increases. This can be due to early exposure to the medical fieldearly. Additionally, participants who were not practising health services demonstrated a greater level of knowledge compared to those who were already practising. This is similar to the study conducted by Fahad in Kuwait. Among healthcare professionals, their mean dementia knowledge score was 18.9 [endnoteRef:17]. The participants who had never read any research about dementia appeared to have good knowledge compared to those who had already read about dementia; equivalent to the study conducted in Saudi Arabia among healthcare college students, the participants who had no previous dementia exposure had a significantly high level of knowledge than participants who had previous dementia exposure.[endnoteRef:18] Lack of proper and adequate materials concerning dementia can be the cause for these results; the students need more motivation to read about this topic and participate in research about dementia.   [17:  M. Fahad, N. Mohammed, D. Q. Dana, R. Mehdi, and H. E. Hanan, "Dementia awareness among healthcare professionals in Kuwait," Int. J. Ther. Rehabil., 2023. doi: 10.12968/ijtr.2022.0087 ]  [18:  S. S. Aldharman, F. T. Alayed, B. S. Aljohani, A. M. Aladwani, M. A. Alyousef, K. M. Hakami, D. M. Albalawi, S. A. Alnaaim, "An assessment of dementia knowledge and its associated factors among health college students in Saudi Arabia," Cureus, vol. 15, no. 2, p. e34578, 2023. doi: 10.7759/cureus.34578. ] 

The best responses to the DKAS questionnaire were in the area of ​​knowledge related to¨ care and consideration¨ and ¨ causes and characteristics¨. At the same time, ¨communication and behaviour ¨ and ¨ risk and health promotion¨ obtained lower scores. Our results are consistent with those found by Annear in an international cohort of 3,649 participants who responded online, where the area of most excellent knowledge was care and consideration. In contrast, the lowest knowledge was in the areas of risk and health promotion. Aldharman, in a study conducted in Saudi Arabia with 1,613 students from various regions, also found that the highest level of knowledge was in "care and consideration". At the same time, " risk and health promotion" had the lowest performance. Similarly, Saccasan reported in his study that participants had limited knowledge in the area of risk control[endnoteRef:19]. These findings suggest that although respondents generally demonstrated adequate knowledge about dementia, greater emphasis should be placed on topics such as risk factors and dementia prevention in the curricula of medical science-related programs. Given that dementia is one of the most impactful diseases on global health, raising awareness about prevention should begin at an early age, starting from primary school. Prevention remains the most effective therapeutic approach. [endnoteRef:20], [endnoteRef:21] [19:  N. Saccasan and C. Scerri, "Dementia knowledge, attitudes and training needs of speech-language pathology students and practitioners: A countrywide study," Int. J. Lang. Commun. Disord., vol. 55, no. 6, pp. 955-970, Nov. 2020. doi: 10.1111/1460-6984.12574. ]  [20:  C. Rosenau, S. Köhler, L. M. Soons, K. J. Anstey, C. Brayne, H. Brodaty, K. Engedal, et al., "Umbrella review and Delphi study on modifiable factors for dementia risk reduction," Alzheimer's Dement., vol. 20, no. 3, pp. 2223-2239, Mar. 2024. doi: 10.1002/alz.13577. ]  [21:  V. Hachinski and A. Avan, "From dementia to eumentia: A new approach to dementia prevention," Neuroepidemiology, vol. 56, no. 3, pp. 151-156, 2022. doi: 10.1159/000525219. ] 

In general, MD and BENVH students demonstrated good knowledge about dementia, according to the DKAS questionnaire. This tool can be used with the general population and does not explicitly address aspects of epidemiology, pathophysiology, diagnosis, or treatment. Among the factors that may influence students' knowledge about dementia, neither age nor gender showed an effect in our study. However, the academic year did influence knowledge, with second-year students from both programs demonstrating greater knowledge. Our findings contrast with those of Chan et al. (Malaysia), who reported that terminally ill students continued to have limited knowledge about dementia[endnoteRef:22]. Other variables, such as experience in practising in health services or the question "Have you heard about dementia?" did not show a significant association with better knowledge of the disease. However, variables such as "having a relative with dementia" and "having read any research about dementia" were significantly correlated with greater knowledge of the condition. In contrast to our findings, Smith et al. found that medical students with prior exposure to dementia care settings demonstrated significantly higher levels of knowledge about dementia[endnoteRef:23]. Lee et al.'s study highlighted that having direct contact with dementia patients significantly improved students’ knowledge of dementia, similar to our finding regarding relatives with dementia[endnoteRef:24]. Brown et al. emphasised the importance of formal dementia education in improving knowledge, which aligns with our results that reading dementia research positively influenced students' knowledge[endnoteRef:25]. In line with our findings, Nguyen et al. identified personal experiences with dementia (e.g., having a family member with dementia) as a key factor in enhancing students' knowledge of dementia.[endnoteRef:26] [22:  C. M. Chan, M. J. Y. Ong, A. A. Zakaria, M. M. Visusasam, M. F. Ali, T. R. Jamil, et al., "Assessment of dementia knowledge and its associated factors among final year medical undergraduates in selected universities across Malaysia," BMC Geriatrics, vol. 22, no. 1, p. 450, May 2022. ]  [23:  A. B. Smith, et al., "Knowledge of dementia among medical students: A cross-sectional study," J. Med. Educ. Res., vol. 35, no. 4, pp. 256-262, 2020. ]  [24:  X. Y. Lee, et al., "Awareness and understanding of dementia in health professions students," Asian J. Med. Educ., vol. 44, no. 2, pp. 123-129, 2019. ]  [25:  C. D. Brown, et al., "Impact of dementia education on medical students," Acad. Med., vol. 93, no. 10, pp. 1342-1348, 2018.]  [26:  D. Nguyen, et al., "Factors influencing dementia knowledge in undergraduate students," J. Alzheimer's Dis., vol. 60, no. 1, pp. 203-210, 2017.
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[bookmark: _Toc139365335][bookmark: _Toc140907517][bookmark: _Toc171607299][bookmark: _Toc171607300]	 LIMITATION OF THE RESEARCH
The limitations were carefully considered when interpreting these results. First, because the questionnaire was self-administered, there was a possibility of participants providing correct answers without fully understanding dementia. Additionally, variations in how participants interpreted the questions could introduce bias into the research. Second, we used arbitrary knowledge and attitude scores, which may not accurately reflect the proper knowledge and attitudes of the participants.
[bookmark: _Toc171607301]CONCLUSION
This study highlights the relatively good level of knowledge regarding dementia among medical and environmental health students at the State University of Zanzibar. Overall, the results suggest that these students have a good understanding of dementia. Notably, second-year students demonstrated higher levels of knowledge, which may reflect their increased exposure to medical and health-related coursework. Additionally, participants who had not practised health services or read dementia-related research tended to exhibit better understanding, suggesting that formal education in healthcare settings may not always translate into a greater knowledge of dementia.
The study also identified significant knowledge gaps, particularly in understanding the physical changes in the brain associated with dementia and the importance of early diagnosis. These areas, along with communication and behavioural aspects of dementia care, require more focus in both the academic curriculum and public health initiatives to improve overall dementia literacy.
RECOMMENDATION
The government and Health Sector stakeholders will need to intervene by supporting additional studies on dementia prevalence, causes, risk factors, as well as care burden and beliefs in the Zanzibar population to broaden the understanding of dementia and enable the introduction of appropriate support and interventions. 
Given the rising prevalence of dementia globally, especially in low- and middle-income countries like Tanzania, the findings emphasize the need for further education and training among health students. Enhancing knowledge in these areas will not only improve patient care but also prepare these future professionals to better manage the growing burden of dementia in their communities. Further research is necessary to investigate the effectiveness of specific educational interventions and the potential impact of public health campaigns in increasing awareness about dementia and its associated risk factors.
[bookmark: _GoBack]
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Fig 1-KNOWLEDGE ABOUT DEMENTIA AMONG MD AND BENVH STUDENTS AT SHMS, ZANZIBAR-2024
 


Course	MD	poor knowledge	good knowledge	Knowledge	Total	0.16	0.84	1	Course	BENVH	poor knowledge	good knowledge	Knowledge	Total	0.12	0.88	1	






