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Abstract 

Dementia, a syndrome that progressively impairs cognitive functions, is a growing 

global health challenge. Indonesia, the world’s fourth most populous country, faces 

a growing dementia burden compounded by stigma and inequities in prevention, 

diagnosis, and care. This scoping review aims to synthesise dementia research 

in Indonesia, identify gaps, and propose directions for future research. Following 

the Joanna Briggs Institute and PRISMA-ScR guidelines, a comprehensive search 

across eight databases (MEDLINE, Embase, CINAHL, Global Health, Web of 

Science, PubMed, PsycINFO, and GARUDA) were conducted to identify studies 

in English and Indonesian. 105 studies were included, with most (93.3%) studies 

published after 2016, aligning with Indonesia’s National Dementia Plan and the 

WHO Global Action Plan on Dementia. Studies were predominantly cross-sectional 

(73.3%) and concentrated in urban areas. When mapped against the WHO Global 

Action Plan on Dementia (2017–2025), studies clustered around seven key themes. 

Key risk factors examined included older age, low education, female sex, low 

socioeconomic status, smoking, hypertension, diabetes, and physical inactivity. 

Work on diagnosis, treatment, and care has expanded, particularly through valida-

tion of cognitive screening tools (e.g., MoCA-INA, BCSB-INA) and emerging use 

of neuroimaging and biomarkers, though implementation remains limited by cost 

and workforce capacity. Intervention studies are typically small-scale, short-term, 
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and lack longitudinal evaluation. Findings consistently showed high psychosocial 

and financial burden, especially among female family carers, with unmet needs for 

training and emotional support. Finally, policy and systems-level research high-

lighted limited integration of dementia into primary healthcare, inadequate data 

infrastructure, and minimal progress in translating the 2016 National Dementia Plan 

into sustainable support systems. Dementia research in Indonesia has expanded, 

yet geographical and methodological gaps persist. Future priorities should include 

nationally representative studies, implementation research, and multisectoral col-

laborations to advance the WHO’s vision of dementia as a public health priority and 

strengthen preparedness for its ageing population.

Introduction

Dementia, a syndrome that progressively impairs cognitive functions (e.g., memory, 
judgment) [1], presents a substantial challenge to global health outcomes. In 2019, 
an estimated 55.2 million people worldwide had dementia. It is projected to reach 139 
million by 2050 [2]. Low- and middle-income countries (LMICs) are disproportionately 
affected by dementia, with over 60% of People with Dementia (PwD) living in LMICs 
with limited service provision and health education and symptoms often seen as 
normal ageing [3].

Indonesia, a diverse LMIC with over 600 ethnic groups and the fourth most pop-
ulous country globally [4], had 25.7 million people aged 60+ (9.6%) in 20245, with 
74 million (25%) projected by 2050 [5]. A projection of global age-specific preva-
lences to Indonesia’s ageing population estimated around 1 million PwD in 2024, 
with this number expected to triple over the next three decades [2]. However, this 
estimate was derived by applying global age-specific prevalence rates to Indo-
nesia’s ageing (60+) population [2]. The actual prevalence of dementia is likely 
much higher due to a lack of clear diagnosis pathways and severe stigma, which 
discourages diagnosis and treatment [6], while the lack of a national registry and 
reliance on non-representative hospital data leave existing estimates fragmented 
and inconsistent. Despite the growing burden of dementia, Indonesia continues to 
grapple with a more urgent backlog of infectious diseases, malnutrition, and mater-
nal mortality [7], leading to the under-prioritisation of non-communicable diseases 
like dementia. Furthermore, Indonesia invests only 3% of its GDP in healthcare 
[8], a figure lower than that of other Global South countries [8], leading to criti-
cal shortages of healthcare personnel, underdeveloped health services, and an 
over-reliance on tertiary care [9,10]. The Indonesian Ministry of Health has devel-
oped dementia policies, including the 2016 National Dementia Plan [11,12], 2019 
regulation of essential services (e.g., cognitive screening) [13], and the global 
action plan on the public health response to dementia [14]. However, the demen-
tia care pathway in Indonesia is still in its early phase, with reports of gaps and 
inequality in dementia prevention, diagnosis, and care systems [15]. In Indonesia’s 
limited dementia care system and communal culture, family carers often shoulder 
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the majority of care responsibilities [15,16]. Despite the benefits of caregiving, multiple studies reported significant 
psychosocial and financial consequences [17,18], emphasising the need for a more inclusive and sustainable demen-
tia care system that supports family carers.

A key step in strengthening dementia care capacity is evaluating existing research to identify gaps and unmet needs 
of Pwd and carers. To date, only two reviews have examined dementia in Indonesia [19,20]. One prior review focused 
exclusively on dementia prevalence, while another examined family caregiving experiences, together offering valuable but 
fragmented insights that overlook other critical aspects such as diagnostics, interventions, and policy. This review aims to 
provide a comprehensive synthesis of dementia research in Indonesia, mapping its main directions in alignment with the 
World Health Organisation Global Action Plan on the Public Health Response to Dementia (2017–2025) [21]. It examines 
evidence across seven key domains: dementia as a public health priority; awareness and friendliness; risk reduction; 
diagnosis; treatment, care, and support; support for carers; and research and innovation, to identify existing evidence, 
gaps, and priorities for strengthening Indonesia’s national dementia response. By highlighting study designs, geographi-
cal coverage, and thematic emphases, the review identifies knowledge gaps and proposes pathways for future research. 
Findings will strengthen the evidence base for a less-studied population and inform the development of a more inclusive, 
contextually relevant health system.

Materials and methods

Search strategy

This scoping review followed the Joanna Briggs Institute guide [22] and PRISMA-ScR (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses extension for Scoping Reviews) guidelines (check list is reported in S1 File PRISMA 
Checklist) to ensure transparent reporting of the review process [23]. The review is registered in the Open Science 
Framework [24].

The search was conducted across eight electronic databases (MEDLINE, Embase, CINAHL, Global Health, Web of 
Science, PubMed, PsycINFO, and the Garba Rujukan Digital (GARUDA) portal from Indonesia’s Ministry of Research) 
from June 2024, and re-run in August 2025, without restrictions on publication year or study methods. Google Scholar was 
searched, and the first 40 pages were reviewed to capture regional publications and studies from local or non-indexed 
journals not covered by traditional databases, ensuring a comprehensive evidence base. In addition, other grey litera-
ture was screened, including government, charities, and international organisation reports, policy documents, theses, 
conference proceedings, preprints, and technical reports. The search was limited to studies in English and Indonesian 
conducted in Indonesia or that included Indonesia in multisite studies. Forward and backward citation searching was 
conducted for the articles included and the reference lists of literature reviews. The search strategy for EMBASE (Table 1) 
was revised for each database utilised.

Screening, article selection, and data extraction

The review team developed and iteratively refined the inclusion/exclusion criteria (Table 1). Once the selection criteria 
were outlined, three pairs of authors conducted data searching and title/abstract screening, followed by team meetings 
to discuss decisions and ensure consensus. After screening, each pair reviewed full-text articles. Regular team meet-
ings were held to address challenges and resolve disagreements. To categorise diagnoses, we followed international 
standards (DSM-5 and ICD-11), which classify neurocognitive disorders by primary aetiology (e.g., Alzheimer’s disease, 
vascular dementia, frontotemporal dementia, Parkinsonism-related dementias), pre-dementia states (e.g., mild cognitive 
impairment), and secondary causes (e.g., stroke, traumatic brain injury). This framework has also been applied in global 
burden estimates and LMIC dementia research [2]. Accordingly, we grouped the Indonesian studies into three categories: 
(i) primary dementias, (ii) pre-dementia/cognitive impairment states, and (iii) secondary/comorbidity-related cognitive 
impairment.
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Data synthesis and analytical framework

The extracted data were charted and synthesised thematically. To ensure alignment with international priorities, the 
analysis was guided by the WHO Global Action Plan on the Public Health Response to Dementia 2017–2025 [21], which 
outlines seven strategic action areas:

(1) Dementia as a public health priority; (2) Dementia awareness and friendliness; (3) Dementia risk reduction; (4) 
Dementia diagnosis; (5) Dementia treatment, care and support; (6) Support for dementia carers; and (7) Dementia 
research and innovation. These action areas were adapted to the Indonesian research context to organise the synthesis 
and highlight evidence coverage, thematic emphasis, and gaps across the dementia care continuum. Although the WHO 
Global Action Plan on Dementia (2017–2025) guided the analytical framework, the search was not restricted by publica-
tion year in order to capture baseline evidence preceding national and global policy initiatives.

Result

The initial literature screening (Fig 1) yielded 4,494 articles. 1762 articles received title and abstract screening, and 105 
met the inclusion criteria and were included in this review.

Study characteristics

A detailed table of the included studies, including author, year, study category, dementia type, study type, location, sample 
size, and settings, is provided in S1 Table. A summary of study characteristics is shown in Table 2.

Table 1.  Inclusion and exclusion criteria, and search terms.

Inclusion criteria Exclusion criteria

Participants included adults (18+) with dementia, 
Alzheimer’s disease, cognitive impairment or who 
were caring for people with the diagnosis.

Studies investigating unrelated medical conditions.

Studies carried out in Indonesia or partly in Indone-
sia as a component of a multisite study.

Studies carried out in countries other than Indonesia, not 
including Indonesia in multinational studies, or only include 
Indonesians abroad as a classification of ethnicity.

Original research study (quantitative, qualitative, 
mixed method), book chapters, grey literature (the-
sis/dissertations, research and committee reports, 
government reports), policy briefs.

Opinion pieces, book reviews, letters, editorials, or per-
spective pieces.

Studies written in English or Indonesian with full text 
available.

Studies not in English or Indonesian and/or with no full text 
available.

Human studies: including human participants 
directly (e.g., clinical trial, survey) or indirectly (e.g., 
human biological sample, datasets).

Non-human or animal studies (e.g., preclinical testing 
disease pathology, drug development)

Searches

1 multi-Infarct/ or exp AIDS dementia complex/ or exp cogni-
tion disorders/ exp mild cognitive impairment/or (dementia 
or neurocognitive disorder or cognitive impairment or cog-
nitive decline or cognition or alzheimer* disease or vascular 
dementia or (frontotemporal adj2 (dementia or degenera-
tion)) or pick* disease or (lewy bod* adj2 dementia)

2 “lewy bod*” OR “DLB” OR “LBD” OR “Frontotempo-
ral dementia” OR “FTD” OR “vascular dementia*” OR 
“dementia* vascular” OR “synucleinopathies” OR “cogni-
tive impairment”

3 indonesia or “indonesia”

4 1 AND 2 AND 3

https://doi.org/10.1371/journal.pgph.0005444.t001

https://doi.org/10.1371/journal.pgph.0005444.t001
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As summarised in Table 2, only seven of the 105 studies were published before 2016, while the majority were pro-
duced during the period aligned with Indonesia’s National Dementia Plan and the WHO Global Action Plan on Dementia 
(2017–2025). The sample sizes ranged from 4 to 6,755 participants. Most studies (n = 52) (Fig 2) were conducted in 
major cities, such as the capital city of Jakarta, special region of Yogyakarta, and Surabaya, and, on Java Island. Eleven 
were country-wide, thirteen had multiple sites in Indonesia, and ten were multinational studies. Indonesia, an archipelagic 
nation of over 17,000 islands and home to more than 270 million people, exhibits considerable geographic and socio-
economic diversity [25]. Approximately 70% of the population resides on Java, which, despite comprising only about 7% 
of the country’s land area, is the most urbanised and economically developed region [26]. In contrast, eastern provinces 
such as Papua, Maluku, and Nusa Tenggara remain less densely populated and face significant disparities in healthcare 
access, infrastructure, and representation in research [26]. This uneven distribution likely contributes to the concentration 
of dementia research in Java and the relative paucity of studies from rural and remote regions.

The majority of studies (n = 53) focused on general or unspecified dementia, while nine specifically examined Alzhei-
mer’s disease (AD), three investigated Vascular Dementia (VD), two explored Parkinsonism-related dementia, and one 
focused on Frontotemporal Dementia (FTD). Several studies also addressed cognitive impairment in other contexts, 
including mild cognitive impairment (MCI) (n = 9), traumatic brain injury (TBI) (n = 1), and stroke (n = 2). Study designs were 
diverse, comprising policy analysis (n = 1), randomised controlled trials (RCTs) (n = 2), case reports (n = 2), mixed-method 
studies (n = 2), case-control (n = 5), qualitative studies (n = 5), quasi-experimental (n = 5), and cohort studies (n = 6). The 
most common design was a quantitative cross-sectional study (n = 77), with probability sampling most frequently used 
(n = 85). Most research focused on prevalence and risk factors (n = 38), followed by studies on diagnostic tool development 

Fig 1.  Flowchart.

https://doi.org/10.1371/journal.pgph.0005444.g001

https://doi.org/10.1371/journal.pgph.0005444.g001
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(n = 17) and those investigating interventions and management strategies (n = 17). Several studies explored carers’ expe-
riences (n = 11) and the pathophysiology and biomarkers of dementia (n = 11), while a smaller number addressed aware-
ness and attitudes (n = 10) or evaluated health policy (n = 1).

Fig 3 presents the distribution of dementia research in Indonesia by theme and study design following the WHO Global 
Action Plan on the Public Health Response to Dementia 2017–2025 [21]. Notably, studies mapped to the WHO Global 
Action Plan domains were mostly (93.3%) published after 2016, reflecting the emergence of policy-aligned research 
priorities in the Indonesian context. The research landscape is dominated by Theme 3: Risk Reduction, followed by 
moderate activity in Theme 5: Treatment, Care, and Support and Theme 4: Dementia Diagnosis. Activity is lower for 
Theme 2: Dementia Awareness and Friendliness and Theme 6: Support for Dementia Carers, and lowest for Theme 7: 
Dementia Research and Innovation. Research remains notably scarce for Theme 1: Dementia as a Public Health Priority, 
indicating a major gap in policy and system-level studies. From a methodological perspective, cross-sectional designs 
overwhelmingly dominate across all themes, reflecting a strong preference for descriptive and associational research over 

Table 2.  Study characteristics.

Year n Study design n

1982-2000 2 Policy analysis 1

2001-2015 5 Randomised control trial 2

2016-2020 19 Case report 2

2021-2025 79 Mixed method 2

Study location Case-control 5

Multisite (Indonesia) 13 Qualitative 5

National 11 Quasi-experimental 5

Multinational 10 Cohort 6

Java 22 Cross-sectional 77

Jakarta 20 Sampling methodology

Yogyakarta 10 Non-probability sampling 20

Sumatra 6 Probability sampling 85

Sulawesi 5 Study types

Bali 4 Theme 1: Public Health Priority 1

Papua (West New Guinea) 2 Theme 2: Awareness and Friendliness 10

West Nusa Tenggara 2 Theme 3: Risk Reduction 38

Diagnosis Theme 4: Diagnosis 16

Pre-dementia/ cognitive decline Theme 5: Treatment, Care, and Support 17

Mild cognitive impairment (MCI) 9 Theme 6: Support for Carers 12

Cognitive impairment (non-specified) 25 Theme 7: Research and Innovation 11

Broad dementia categories Study setting

Frontotemporal dementia (FTD/FTLD) 1 Non-governmental organisation 1

Parkinsonism-related dementias 2 Care homes/ nursing centres 6

Vascular dementia (VD) 3 Population-level 7

Alzheimer’s disease (AD) 9 University-based/ research facilities 17

Dementia (unspecified/ general) 53 Hospital/clinical-based 32

Secondary/ comorbidity-related cognitive impairment Community 42

Stroke-related cognitive impairment 2

Traumatic brain injury (TBI/mTBI) 1

https://doi.org/10.1371/journal.pgph.0005444.t002

https://doi.org/10.1371/journal.pgph.0005444.t002
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longitudinal or interventional approaches. Other designs, i.e. RCTs, qualitative studies, case reports, and cohort studies, 
appear far less frequently, revealing limited methodological diversity. This pattern suggests that most dementia research 
in Indonesia remains exploratory and descriptive, with few studies addressing causal mechanisms or the effectiveness 
of interventions. A strategic shift toward more longitudinal, experimental, and mixed-method research is essential to 
strengthen the evidence base for dementia policy, care, and prevention.

Theme 1: Dementia as a public health priority.  The Alzheimer’s Association Policy Brief [27], the only publication 
addressing the prioritisation of dementia as a public health concern in Indonesia, underscores the escalating challenges 
associated with the country’s ageing population, with projections estimating that approximately four million people will be 

Fig 2.  Geographic distribution of dementia research in Indonesia. Map redrawn by the authors using openly licenced geographic boundary 
from openfreemap.org; the figure is distributed under the Creative Commons Attribution (CC BY4.0) licence.

https://doi.org/10.1371/journal.pgph.0005444.g002

Fig 3.  Distribution of dementia research in Indonesia by theme and research characteristics.

https://doi.org/10.1371/journal.pgph.0005444.g003

https://doi.org/10.1371/journal.pgph.0005444.g002
https://doi.org/10.1371/journal.pgph.0005444.g003
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living with dementia by 2050. The annual cost of care per person, ranging from IDR 12–120 million (≈USD 723–7,237), 
substantially exceeds the national income per capita of IDR 59 million (≈USD 3,558). Despite the introduction of the 2016 
National Dementia Plan [11], substantial gaps persist in the standardisation of care, diagnosis, management, and clinical 
guidelines. The Association advocates for stronger coordination within referral systems, harmonised screening tools, and 
enhanced collaboration between government bodies, the private sector, and civil society to strengthen dementia care and 
improve the quality of life (QoL) of people with dementia and their carers.

Although limited research has positioned dementia as a public health priority, several studies have proposed stra-
tegic approaches to mitigate dementia risk. Public health initiatives have centred on smoking cessation, hypertension 
control, hearing preservation, and mental health support. Azwar and Setiati [28] call for nationwide health promotion 
campaigns and accessible screening services, particularly within underserved regions. Breuer et al. [29] highlight 
the need to address inequities in diagnosis and treatment, particularly in rural and low-income communities, through 
subsidised diagnostic services, mobile memory clinics, and carer training programmes. Furthermore, Dawes et al. 
[30] recommend the integration of hearing and vision assessments within dementia care pathways, while Farina et al. 
[31] propose embedding dementia education into school curricula to raise awareness, reduce stigma, and cultivate a 
dementia-inclusive society.

Theme 2: Dementia awareness and friendliness.  Ten studies [30–39] examined dementia awareness and 
friendliness, all employing cross-sectional designs, including one multinational, one multisite, two national, and six local 
studies conducted primarily in Jakarta and Yogyakarta. Across these studies, participants demonstrated varying levels of 
understanding of dementia, with misconceptions and inconsistent terminology commonly reported. One national survey 
found that 86.3% of respondents were unfamiliar with the terms “dementia” or “Alzheimer’s disease,” instead referring 
to the condition as pikun (forgetfulness), with awareness levels higher among younger and more educated participants 
in urban areas [31]. Another study involving 354 families in Jakarta found that forgetfulness was identified as the most 
concerning symptom due to its potential to interfere with daily activities [32].

Among healthcare professionals, knowledge and confidence levels varied. In studies of physiotherapists and com-
munity health workers [30,33–37], 15–37% correctly identified key dementia symptoms, more than half reported no prior 
training, and only 36% had experience treating patients with dementia [25]. Training gaps were also evident in long-term 
care facilities, where only 14% of staff had received sensory care training. Studies involving nurses reported generally 
positive attitudes toward people with dementia, and dementia education programmes for community health workers were 
associated with significant improvements in knowledge (p = 0.002) [34].

Recent research has also focused on developing and validating dementia-related instruments. The Indonesian version 
of the Confidence in Dementia (CODE) scale showed excellent content validity (S-CVI = 1.00), moderate construct validity 
(r = 0.526–0.633), and good internal consistency (Cronbach’s α = 0.770) [38]. The Indonesian Approaches to Dementia 
Questionnaire (ADQ) demonstrated moderate to high subscale reliability (Hope α = 0.552; Personhood α = 0.701) and mod-
erate item–total correlations (0.261–0.588), although several items were invalid, indicating a need for further refinement 
and contextual adaptation [39].

Theme 3: Dementia risk reduction.  A total of 38 studies investigated dementia prevalence and risk factors in 
Indonesia [6,28,40–75]. Most were cross-sectional (n = 34), while two cohort [40,41] and two case–control studies 
[28,42] were identified. Reported prevalence varied widely, from 2.7% [41] to 27.9% [6], reflecting methodological and 
diagnostic heterogeneity across regions. Only three studies used nationally representative data from the Indonesia Family 
Life Survey (IFLS) [41,43,44], estimating that 1.3 million Indonesians were living with dementia in 2015, with a 2.7% 
prevalence disproportionately affecting women (60.7%). However, the IFLS excludes parts of eastern Indonesia, limiting 
generalisability. Regional studies from Java and Sumatra reported substantially higher prevalence: 27.9% using the 10/66 
diagnostic schedule in Jakarta and North Sumatra [6], 29.2% in West Java [45], and 91.8% cognitive impairment among 
adults aged 60+ in Jakarta using the Clock Drawing Test [46]. In Banda Aceh, a community-based survey using the Saint 
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Louis University Mental Status (SLUMS) examination found 48.8% of older adults had mild neurocognitive disorder and 
21% had dementia [66], highlighting regional variation in cognitive impairment prevalence across Indonesia.

Across studies, consistent risk factors included older age, low education, female sex, low socioeconomic status, smok-
ing, hypertension, diabetes, stroke, depression, anxiety, physical inactivity, and low social engagement  
[28,42,46–50,62–65,67–71,74,75]. Consistent with these findings, a large pooled analysis including Indonesia reported 
that subjective cognitive decline affected approximately one quarter of adults aged ≥60, with substantially higher preva-
lence among individuals with lower education, populations in low- and middle-income countries, and marked heterogene-
ity across studies [72]. Fitri et al. (2024) [51] found vascular dementia as the predominant subtype (62.1%), followed by 
Alzheimer’s disease (25.3%). In the same study, head trauma, hearing loss, and chronic obstructive airway disease sig-
nificantly increased the risk [48]. A case–control study in Jakarta identified smoking, hypertension, diabetes, hearing loss, 
and depression as modifiable risk factors [28]. Another study linked vitamin D deficiency in patients with type 2 diabetes 
to mild cognitive impairment [42]. Conversely, higher BMI was paradoxically associated with a 40% lower risk of cognitive 
impairment, possibly reflecting reverse causality due to weight loss in preclinical dementia [50,63].

Several studies examined the role of frailty, psychosocial, and lifestyle factors. Frailty showed a moderate negative 
correlation with cognition (ρ = −0.455, p < 0.001), and hypertension remained a strong independent predictor (OR 2.3, 95% 
CI 1.0–5.0) [52,53]. Early-life disadvantage, including poor childhood health (OR 1.17) and low socioeconomic status (OR 
1.39), was associated with later cognitive impairment [44]. Additionally, frailty risk was increased among individuals with 
cognitive deficits, including global cognitive impairment, verbal fluency impairment, and word list memory impairment [64]. 
Oral health was also implicated, with greater anterior tooth loss and reduced occlusal support more frequently observed 
among older adults with cognitive impairment compared with cognitively normal peers [73]. Muhammad et al. (2024) [54] 
found that active smoking (≥20 pack-years) and passive smoking increased dementia risk (aOR 1.61), while low educa-
tion (AOR 4.79) and diabetes (AOR 3.23) were particularly strong predictors. Psychosocial factors such as being unmar-
ried, low social participation, and life dissatisfaction significantly predicted mild cognitive impairment [55].

Environmental and social factors also influenced cognitive outcomes. Strong family and peer support were associated 
with higher quality of life and milder dementia severity [49], whereas social disengagement and rural residence increased 
risk [40]. Living environment further shaped cognitive outcomes, with community-dwelling older adults demonstrating 
higher cognitive performance than nursing home residents, and distinct sociodemographic correlates of cognitive decline 
observed across settings [74]. Exposure to pesticides and nutrient deficiencies in rural and tribal communities were linked 
to neurodegenerative conditions [69], including Parkinsonism–dementia [56]. Comorbid neurological and medical condi-
tions were common. Among post-stroke patients, 44.7% experienced cognitive impairment [57], and epilepsy and Human 
Immunodeficiency Virus (HIV) infection were associated with impairment in 83.9% and 47.3% of cases, respectively 
[58,59]. White matter lesions, poor sleep quality, and hypertension were additional predictors of cognitive decline [60,61].

Theme 4: Dementia diagnosis.  Sixteen studies [76–91] examined dementia diagnostic tools, with most adopting 
cross-sectional designs (n = 14) and limited longitudinal validation. A modified Mini-Mental Test demonstrated high 
sensitivity (0.98) and positive predictive value (0.94) using a cut-off of 33/55, with performance influenced by education 
level and vascular dementia subtype [76]. A decision-tree algorithm combining neurological assessments with cognitive 
tests such as the CERAD Battery and Clock Drawing Test effectively distinguished mild cognitive impairment (MCI) from 
normal cognition, identifying subjective memory complaints and physical exercise history as key predictors [77]. The 
Dementia Severity Rating Scale showed strong cross-cultural validity [78], while the Mini-Cog achieved high sensitivity 
(83.2%) but low specificity (49.2%), with completion challenges for non-dementia participants [79]. Olfactory assessment 
using culturally familiar scents (e.g., coffee, lemongrass) demonstrated feasibility and potential as a low-cost cognitive 
screening tool in community-dwelling older adults [80].

More resource-intensive diagnostic approaches were less common. Quantitative EEG demonstrated high potential 
for detecting cognitive impairment in post-stroke patients. One study achieved 96% classification accuracy in identifying 
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vascular dementia using EEG-based feature extraction [81], while another applied spectral power complexity analysis 
across working memory EEGs, showing significant differences in spectral entropy between cognitively normal partici-
pants, post-stroke patients with MCI, and post-stroke patients with dementia, with entropy values decreasing as dementia 
severity increased [90]. MRI-based studies reported mixed findings: medial temporal atrophy and Koedam scores were 
negatively correlated with cognitive function in one study [82], whereas another found no significant associations, likely 
reflecting limited sample size and statistical power [83]. FDG-PET imaging demonstrated significant correlations between 
posterior cingulate metabolic activity and MMSE scores, suggesting potential utility for assessing Alzheimer’s severity 
[89]. A multimodal diagnostic model combining olfactory testing, pupillary responses, plasma BDNF levels, and APOE ε4 
status improved diagnostic precision for amnestic MCI [84]. Analysis of recall patterns in the Hopkins Verbal Learning Test 
(HVLT) further enhanced screening sensitivity [85].

Cross-cultural validation studies supported the adaptation of global tools for local use. The Rowland Universal Demen-
tia Assessment Scale (RUDAS) showed good reliability and age sensitivity [86], while the Brief Cognitive Screening Bat-
tery (BCSB-INA) demonstrated excellent internal consistency (Cronbach’s α = 0.968) and construct validity (KMO = 0.889), 
confirming its suitability for early dementia detection [87,91]. The Visual Cognitive Assessment Test (VCAT) effectively 
distinguished healthy controls from cognitively impaired individuals across Southeast Asia without translation or cultural 
modification [88].

Theme 5: Dementia treatment, care and support.  Seventeen studies [29,92–107) investigated therapeutic and 
intervention strategies for dementia care in Indonesia, encompassing five cross-sectional studies [92–96], five quasi-
experimental designs [97–101], two randomised controlled trials (RCTs) [102–103], two qualitative studies [29,104], two 
cohort studies [105–106], and one mixed-methods study [107]. Research remains constrained by small sample sizes, 
short intervention durations, and limited longitudinal follow-up. Most studies focused on cognitive outcomes, with fewer 
addressing quality of life, caregiver burden, or implementation feasibility.

Pharmacological and non-pharmacological interventions demonstrated promising cognitive benefits. An RCT showed 
that citicoline significantly improved MMSE scores among individuals with multi-infarct dementia compared to placebo 
[102]. Cognitive and physical training interventions were also effective; quasi-experimental and RCT studies reported 
significant improvements in cognitive performance following structured physical exercise, reading therapy, and combined 
Brain Gym [97] and slow deep-breathing exercises [103,105,106]. A dietary intervention found that tempeh consumption, 
particularly variants with lower microorganism content, enhanced language function and overall cognition [105]. Cognitive 
stimulation therapy (CST) combined with exercise yielded greater improvements in registration and construction domains 
than CST alone, suggesting the value of multimodal engagement [101]. Physical activity interventions, such as daily 
jogging, were also associated with increased Brain-Derived Neurotrophic Factor (BDNF) levels and improved cognitive 
function [106].

Digital and telehealth-based interventions were explored in several feasibility and mixed-methods studies [100,107]. 
Home-based tele-exercise programmes were reported to be acceptable and beneficial, though participation was influ-
enced by digital literacy, caregiver support, and internet access [100,104]. Mobile health (mHealth) applications designed 
for PwD and carers showed that perceived usefulness and ease of use positively influenced actual app utilisation, with 
PwD valuing social connectedness and carers prioritising information on dementia symptoms and treatment [93,107]. 
Cognitive stimulation therapy delivered via a mobile app received positive feedback from both PwD and carers, demon-
strating good feasibility and user acceptance [107]. Online-delivered exercise programmes were similarly acceptable and 
beneficial, with seven key themes emerging, i.e., motivation, benefits for PwD, impact on carers, challenges and enablers, 
carer strategies, relationships and support, and receptiveness to online delivery, underscoring the critical role of carer 
involvement in sustained engagement [104].

Community- and carer-focused interventions were also represented [94,95]. The WHO iSupport programme was 
successfully adapted for Indonesian carers through translation, expert consultation, and focus groups, showing strong 
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acceptability and cultural relevance [96]. A community-based dementia awareness intervention using an Asset-Based 
Community Development (ABCD) approach improved dementia knowledge among participants, with 66% achieving mod-
erate and 28% good knowledge levels following audiovisual training [99]. Studies on strategic planning and cultural adap-
tation highlighted the importance of contextual tailoring. The STRiDE toolkit was adapted for Indonesia through translation 
and cognitive interviews, enabling use across diverse community and care settings [92]. Additionally, a Theory of Change 
approach was employed to co-develop dementia care strategies across seven middle-income countries, including Indone-
sia, facilitating stakeholder engagement and alignment of national priorities [29].

Theme 6: Support for dementia carers.  Among 12 studies [15,16,108–117] under the theme support for dementia 
care, 9 were cross-sectional [16,108–114], three qualitative [15,115,116], and one mixed-methods [117], with only one 
national [108] and three multisite studies [19,111,112], underscoring the absence of longitudinal and rural-based evidence. 
Qualitative research highlighted the emotional and relational complexity of caregiving. Studies found that dementia carers 
were generally younger (mean age ≈ 42 years) than carers for other chronic illnesses and often described caregiving as 
a journey from denial to acceptance, characterised by emotional strain, perseverance, and evolving understanding of 
dementia [15,116]. Many carers struggled to obtain a formal diagnosis due to stigma and limited healthcare access, and 
knowledge gaps significantly shaped caregiving approaches and emotional resilience.

Quantitative studies provided complementary insights into caregiver burden, burnout, and well-being. Approximately 
54% of carers reported low emotional fatigue, 33% moderate, and 12% high, suggesting that while most did not expe-
rience severe burnout, targeted interventions remain necessary [109–112]. Spousal carers experienced physical, emo-
tional, social, and financial strain but maintained optimism regarding their partner’s recovery and family harmony [110]. 
Unmet needs were widespread, particularly for counselling and psychotherapy (83–92%), and burnout correlated strongly 
with perceived burden, while limited dementia information had less direct impact [111]. Carers identified needs span-
ning psychological support, healthcare access, and spiritual or cultural guidance, emphasising the importance of multi-
professional collaboration in dementia care.

Studies on knowledge and educational gaps indicated that carers generally had moderate dementia knowledge, with 
higher scores in care considerations but persistent weaknesses in communication and behavioural management [112]. 
Knowledge was positively associated with younger age, child–parent caregiving relationships, and previous dementia edu-
cation, reinforcing the need for structured, targeted educational interventions. Research also linked caregiving to quality 
of life (QoL) outcomes. Carer burden, personal health status, and family history of Alzheimer’s were significant predictors 
of QoL, while those providing >16 hours of daily care reported markedly poorer well-being.88,89 Social support mitigated 
depressive symptoms and mediated the relationship between burden and QoL, highlighting its buffering role [111,112]. 
The severity of cognitive impairment among people with dementia did not significantly affect caregiver stress, burden, 
or knowledge, with most carers experiencing mild depression and mild-to-moderate burden but maintaining adequate 
dementia knowledge [116].

Theme 7: Dementia research and innovation.  Complementing epidemiological and clinical studies, emerging 
research on biomarkers and pathophysiology has expanded in recent years, reflecting a growing effort to elucidate the 
biological mechanisms and early indicators of dementia within the Indonesian context. It includes 11 studies [118–128]: 
seven cross-sectional [118–124], two case reports [125,126], one case-control [127] and one cohort study [128]. These 
studies were conducted in diverse locations, including Jakarta (N = 4) [118,119,121,123], Bali (N = 2) [124,128], Papua 
(N = 1) [126], Banten (Java) (N = 1) [122], West Sumatra (Padang) (N = 1) [127], a multisite study within Indonesia (N = 1) 
[120], and one multinational study [125].

Genetic and amyloid biomarkers were the most frequently explored. Studies of the APOE ε4 genotype found that 
carriers typically had normal MMSE scores (≥25) but lower verbal memory performance, indicating selective cognitive 
vulnerability [123]. Further research linked APOE ε4 to a higher likelihood of Alzheimer’s disease and elevated plasma 
Aβ42 concentrations [122], whereas others observed lower plasma Aβ1–42 levels among individuals with amnestic MCI, 
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yielding moderate diagnostic accuracy (sensitivity 64.8%, specificity 71.9%) but no significant association with APOE ε4 
status [119]. These findings suggest that peripheral amyloid markers may aid early detection, though results remain incon-
sistent across small cohorts.

Oxidative stress and inflammatory pathways have also been examined. Patients with atrial fibrillation and cogni-
tive impairment exhibited reduced Aβ42 and elevated malondialdehyde (MDA) levels, underscoring oxidative stress 
as a potential contributor to neurodegeneration [127]. In a cohort study of mild traumatic brain injury (MTBI), elevated 
interleukin-1β (IL-1β) levels were associated with more than twofold increased risk of cognitive decline, supporting the role 
of inflammatory markers in dementia pathogenesis [128]. Metabolic and hormonal factors were also implicated. In geri-
atric samples, high LDL-C, cystatin C, and HbA1 levels were associated with moderate-to-severe cognitive impairment, 
suggesting a link between metabolic dysregulation and cognitive decline [120]. Among postmenopausal women, elevated 
follicle-stimulating hormone (FSH) levels correlated with mild cognitive impairment, indicating hormonal transitions as a 
potential biomarker for early detection [118].

Neurophysiological and imaging-based approaches further broadened the research landscape. Pupillary response 
measures, including pupil size and constriction velocity, were identified as objective, operator-independent biomarkers for 
early Alzheimer’s detection [121,124]. MRI-based studies found that the midbrain-to-pons ratio and the width of the middle 
cerebellar peduncle were significant predictors of cognitive impairment, correlating positively with MoCA-Ina scores, 
whereas other brainstem structures showed no significant association [124]. At the frontier of rare and region-specific 
neurodegenerative conditions, case studies reported atypical presentations of amyotrophic lateral sclerosis–Parkinson-
ism–dementia (ALS/PDC) in Papua and the Kii Peninsula, linking these to possible environmental–genetic interactions 
such as soil mineral deficiencies and familial susceptibility [126]. Comparative analyses further revealed that only 5.5% 
of Asian patients with frontotemporal lobar degeneration (FTLD) reported a family history, compared with 20% in Western 
populations, suggesting genetic and environmental heterogeneity in disease patterns [125].

Discussion

This scoping review summarises existing evidence on Alzheimer’s disease and dementia in Indonesia, aligning with the 
WHO Global Action Plan on the Public Health Response to Dementia (2017–2025) [21], and highlights patterns in study 
design, geographic distribution, and thematic focus across the Plan’s seven strategic domains. The temporal distribu-
tion of studies highlights that dementia research in Indonesia only began to expand substantially after 2016, with only 
6.7% published prior to that year, coinciding with the introduction of Indonesia’s National Dementia Plan and the WHO 
Global Action Plan on Dementia. Despite this growth, post-2016 research remains heavily concentrated in cross-sectional 
risk factor studies, with comparatively limited evidence evaluating policy implementation, health system integration, or 
population-level impact. Furthermore, it is disproportionately concentrated in urban areas, particularly on the island of 
Java. This geographical bias limits the generalisability of findings and obscures the true burden of dementia in rural and 
eastern regions, where access to healthcare and diagnostic services may be limited. The current review identified that 
a large proportion of Indonesian studies on dementia were cross-sectional (64.8%) and used non-probability sampling 
methods (71.6%), limiting the potential to ascertain causal relationships. These results are consistent with reviews of other 
countries [129,130], indicating the need for more substantial research designs to build a better understanding of dementia 
and its implications across populations. Intervention research, whether pharmacological or non-pharmacological, is partic-
ularly limited, impeding the development of contextually appropriate, evidence-based care.

Risk factor research in Indonesia has focused on global indicators such as lower socioeconomic status, smoking, 
hypertension, and diabetes. However, context-specific determinants, such as micronutrient deficiencies, malnutrition, 
neurotoxic exposures, and cultural stigma, are underexplored. Many identified associations stem from cross-sectional 
studies, limiting clarity on whether these factors are causal, symptomatic, or confounded by preclinical dementia changes. 
Moreover, advances in diagnostic tools, such as the adaptation of the Montreal Cognitive Assessment (MoCA-INA), 
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neuroimaging, and biomarker studies, have emerged in recent years. Yet, their use in routine clinical settings is rare, pri-
marily due to cost, lack of validation in local populations, and workforce shortages. These limitations are especially acute 
in rural and underserved areas, where misdiagnosis or under-recognition of dementia is likely. Compounding these issues, 
Indonesia, like many LMICs, faces a severe shortage of neurologists, geriatricians, and trained primary care professionals 
equipped to manage dementia [131,132].

Caregiving is an overlooked but critical component of dementia care in Indonesia. Women carry a disproportionate 
share of caregiving duties and experience heightened emotional, financial, and physical consequences [133,134]. While 
qualitative evidence has captured caregiver distress, few studies have evaluated formal caregiver training, support pro-
grams, or scalable models of respite care. Digital and community-based interventions (e.g., exercise programs, cognitive 
stimulation) show promise but require more rigorous evaluation, particularly in low-resource settings where barriers like 
internet access and digital literacy persist.

Despite the launch of Indonesia’s National Dementia Plan in 2016 [11], its implementation has been inconsistent. 
There is little evidence of integration into primary care, limited community outreach, and no systematic approach to early 
detection or care coordination. The absence of policy monitoring or evaluation mechanisms hinders assessment of its 
impact. Indonesia must address key methodological and contextual challenges identified through this review to strengthen 
dementia research and care. This review identified key methodological and contextual challenges that limit the scope of 
dementia research in Indonesia. Building on these findings, we propose a set of priorities and recommendations to guide 
future research and practice (Table 3). These are not results from individual studies but rather a synthesis of lessons 
learned across the literature.

Limitations of the scoping review approach should be acknowledged. Unlike systematic reviews, scoping reviews typ-
ically do not assess the quality or risk of bias of included studies, limiting the ability to judge the strength of the evidence. 
Furthermore, the broad nature of scoping reviews may overlook subtle nuances in study findings. While this review aimed 
to be comprehensive, some relevant studies may have been missed due to language restrictions or publication bias. 
Finally, The small number of studies published before 2016 limits meaningful comparison across long historical periods; 
consequently, temporal interpretations focus on descriptive trends rather than causal change.

Conclusion

This scoping review integrates the existing state of Alzheimer’s and dementia research in Indonesia, identifying an 
expanding corpus of research and gaps in geographic coverage and methodological soundness. Existing evidence 
reaffirms traditional dementia risk factors (e.g., age, low education, hypertension, diabetes) and suggests context-
specific determinants, such as nutritional deficiencies, environmental exposures, and culturally mediated caregiving 
responsibilities. Though cross-sectional design dominance and studies concentrated in Java limit broader generalis-
ability and causality, main challenges persist across the continuum of care. While cognitive screening instruments and 
biomarker-based diagnostic tests are promising, their application in clinical practice is limited by cost, unproven validity 
in local populations, and weak health system infrastructure. The intensive informal caregiving strains reflect the lack of 
structured support systems, training, and respite care. Such issues highlight the need for integrated community-based 
models of dementia care tailored to Indonesia’s social and economic context. While the 2016 National Dementia Plan 
was initiated, policy translation remains fragmented, with minimal integration into primary care and limited outcomes 
tracking. The response to dementia will be enhanced by investing in longitudinal research, extending studies beyond 
urban centres, and creating scalable, culturally grounded interventions.

Policy formulation must be guided by empirical assessment and underpinned by multisectoral partnerships among 
government, academic, and healthcare institutions. Progress in dementia research and care in Indonesia will rely 
on scientific advances and concerted efforts to promote equitable access, community involvement, and sustainable 
system-level reforms.
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Table 3.  Proposed research priorities and recommendations.

Domain Key Issues & Challenges Research Priorities & Recommendations

Data & Research 
Infrastructure

• �Poor record-keeping and data man-
agement undermine study integrity.

Strengthen data systems to support longitudinal and 
cohort studies, particularly in underrepresented rural 
and eastern regions.• �Over-reliance on cross-sectional 

studies.

Assessment 
Tools

• �Limited availability of culturally and 
linguistically validated tools.

• �Validate and adapt tools like MoCA-INA and MMSE 
across diverse populations and dialects.

• �Inconsistent use of appropriate cog-
nitive measures in clinical trials.

• �Develop unbiased culturally adapted low-cost 
screening tools for use in primary care.

Intervention 
Development

• �Barriers to participation due to mobil-
ity, low digital literacy, and chronic 
comorbidities.

• �Develop inclusive recruitment strategies targeting older 
adults and those with chronic conditions (e.g., T2DM).

• �Digital literacy and connectivity 
issues hinder the implementation of 
non-pharmacological interventions.

• �Evaluate both pharmacological and non-pharmacological 
interventions for feasibility, scalability, and technological 
adaptability (e.g., SMS-based support).

Health Promotion 
& Prevention

• �Lack of dementia awareness and 
knowledge in the general population.

• �Design and evaluate community-based health 
education programs focused on behaviour change, 
early diagnosis, and caregiver outcomes, especially 
in low-resource settings.

• �Lack of dementia training and low 
level of confidence in the healthcare 
professional.

• �Evaluate the effectiveness of dementia training pro-
grams across different healthcare levels.

• �Develop scalable, culturally tailored training modules 
to improve knowledge, confidence, and care quality, 
particularly for primary care providers.

Policy Integra-
tion & Systems 
Research

• �Weak integration of research into 
policy and practice.

• �Evaluate the implementation of the 2016 National 
Dementia Plan, including integration into primary 
care and UHC.

• �Strengthen collaboration with policymakers, health-
care providers, and community organisations.

Caregiver & 
Community 
Support

• �Current support networks are infor-
mal and inconsistent.

• �Develop and test culturally resonant, low-cost 
psychosocial and social support interventions for 
caregivers, particularly women.

• �Carers’ QoL affected by health sta-
tus, caregiving burden, and patient 
factors (e.g., BPSD, gender of care 
recipient).

• �Explore dementia-friendly community models and 
task-shifting strategies.

Biological 
& Genetic 
Research

• �Investigate APOE ε4, micronutrient deficiencies, and metabolic risks across diverse ethnic 
populations, ensuring ethical, locally relevant research.

https://doi.org/10.1371/journal.pgph.0005444.t003

http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0005444.s001
https://www.prisma-statement.org/citing-prisma-2020
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0005444.s002
https://doi.org/10.1371/journal.pgph.0005444.t003


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005444  March 9, 2026 15 / 20

Author contributions

Conceptualization: Anna Tjin, Fasihah Irfani Fitri, Sarah Bauermeister, Iracema Leroi, Asri Maharani.

Data curation: Anna Tjin, Michael Maitimoe, Diany Syafitri, Shofia Mawaddah, Tung Le, Asri Maharani.

Formal analysis: Fasihah Irfani Fitri, Michael Maitimoe, Diany Syafitri, Shofia Mawaddah, Tung Le, Asri Maharani.

Funding acquisition: Sarah Bauermeister.

Investigation: Fasihah Irfani Fitri, Robert Stewart, Asri Maharani.

Methodology: Sarah Bauermeister, Robert Stewart, Asri Maharani.

Project administration: Anna Tjin.

Resources: Firda Aminy Ma’ruf, Iracema Leroi.

Supervision: Sarah Bauermeister, Robert Stewart, Iracema Leroi, Asri Maharani.

Visualization: Tung Le, Firda Aminy Ma’ruf.

Writing – original draft: Anna Tjin, Iracema Leroi, Asri Maharani.

Writing – review & editing: Anna Tjin, Firda Aminy Ma’ruf, Asri Maharani.

References
	 1.	 World Health Organization. Dementia. https://www.who.int/news-room/fact-sheets/detail/dementia

	 2.	 Nichols E, Steinmetz JD, Vollset SE. Estimation of the global prevalence of dementia in 2019 and forecasted prevalence in 2050: An analysis for 
the Global Burden of Disease Study 2019. Lancet Public Health. 2022;7(2):e105–125. https://doi.org/10.1016/S2468-2667(21)00249

	 3.	 Alzheimer’s Disease International. Numbers of people with dementia worldwide. 2020. https://www.alzint.org/resource/
numbers-of-people-with-dementia-worldwide/

	 4.	 Arifin EN, Ananta A, Wilujeng Wahyu Utami DR, Budi Handayani N, Pramono A. Quantifying Indonesia’s Ethnic Diversity. Asian Population Studies. 
2015;11(3):233–56. https://doi.org/10.1080/17441730.2015.1090692

	 5.	 United Nations Population Fund Indonesia. Indonesia on the threshold of population ageing. 2014. https://indonesia.unfpa.org/sites/default/files/
pub-pdf/BUKU_Monograph_No1_Ageing_03_Low-res.pdf

	 6.	 Farina N, Jacobs R, Turana Y. Comprehensive measurement of the prevalence of dementia in low- and middle-income countries: STRiDE method-
ology and its application in Indonesia and South Africa. BJPsych Open. 2023;9(4):e102. https://doi.org/10.1192/bjo.2023.518

	 7.	 Mboi N, Syailendrawati R, Ostroff SM. The state of health in Indonesia’s provinces, 1990–2019: A systematic analysis for the Global Burden of 
Disease Study 2019. Lancet Glob Health. 2022;10(11):e1632–45. https://doi.org/10.1016/S2214-109X(22)00301-6

	 8.	 World Health Organization. Global spending on health: Rising to the pandemic’s challenges. 2022. https://apps.who.int/iris/bitstream/handle/10665/
365133/9789240064911-eng.pdf

	 9.	 Kristiansen S, Santoso P. Surviving decentralisation? Impacts of regional autonomy on health service provision in Indonesia. Health Policy. 
2006;77(3):247–59. https://doi.org/10.1016/j.healthpol.2005.07.005

	10.	 Putri LP, Russell DJ, O’Sullivan BG, Kippen R. Factors associated with working in remote Indonesia: A national cross-sectional study of early-
career doctors. Front Med. 2021;8:594695. https://doi.org/10.3389/fmed.2021.594695

	11.	 Ministry of Health Republic of Indonesia. National strategy management of Alzheimer’s and other dementia diseases: towards healthy and produc-
tive older persons. Jakarta: Ministry of Health. 2015.

	12.	 Ministry of Health Republic of Indonesia. National health accounts Indonesia 2021. Jakarta: Ministry of Health Republic of Indonesia. 2021.

	13.	 Ministry of Health Republic of Indonesia. Minister of Health Regulation No. 4/2019 on Technical Standards for Fulfilling Basic Service Quality in 
Minimum Service Standards in the Health Sector. Jakarta: Ministry of Health. 2019.

	14.	 World Health Organization. Strengthening the National Action Plan on Elderly Health 2020–2024 to Improve Services for Older Persons. 
Geneva: World Health Organization. 2021. https://cdn.who.int/media/docs/default-source/searo/indonesia/procurement/invitation-rfp-140-2021.
pdf?sfvrsn=23e0b50b_5

	15.	 Theresia I, Sani TP, Evans‐Lacko S, Farina N, Augustina L, Turana Y. Experiences of caregivers of people with dementia in Indonesia: A focus 
group study. Int J Geriat Psychiatry. 2023;38(12). https://doi.org/10.1002/gps.6038

	16.	 Kristanti MS, Engels Y, Effendy C. Comparison of the lived experiences of family caregivers of patients with dementia and of patients with cancer in 
Indonesia. Int Psychogeriatr. 2018;30(6):903–14.

https://www.who.int/news-room/fact-sheets/detail/dementia
https://doi.org/10.1016/S2468-2667(21)00249
https://www.alzint.org/resource/numbers-of-people-with-dementia-worldwide/
https://www.alzint.org/resource/numbers-of-people-with-dementia-worldwide/
https://doi.org/10.1080/17441730.2015.1090692
https://indonesia.unfpa.org/sites/default/files/pub-pdf/BUKU_Monograph_No1_Ageing_03_Low-res.pdf
https://indonesia.unfpa.org/sites/default/files/pub-pdf/BUKU_Monograph_No1_Ageing_03_Low-res.pdf
https://doi.org/10.1192/bjo.2023.518
https://doi.org/10.1016/S2214-109X(22)00301-6
https://apps.who.int/iris/bitstream/handle/10665/365133/9789240064911-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/365133/9789240064911-eng.pdf
https://doi.org/10.1016/j.healthpol.2005.07.005
https://doi.org/10.3389/fmed.2021.594695
https://cdn.who.int/media/docs/default-source/searo/indonesia/procurement/invitation-rfp-140-2021.pdf?sfvrsn=23e0b50b_5
https://cdn.who.int/media/docs/default-source/searo/indonesia/procurement/invitation-rfp-140-2021.pdf?sfvrsn=23e0b50b_5
https://doi.org/10.1002/gps.6038


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005444  March 9, 2026 16 / 20

	17.	 Springate BA, Tremont G. Dimensions of Caregiver Burden in Dementia: Impact of Demographic, Mood, and Care Recipient Variables. The Ameri-
can Journal of Geriatric Psychiatry. 2014;22(3):294–300. https://doi.org/10.1016/j.jagp.2012.09.006

	18.	 Tjin A, Goodwin A, Troy C, Yeo S, Saha S, O’Sullivan R, et al. Balancing Duty, Stigma, and Caregiving Needs of People With Neurodevelopmental 
or Neurocognitive Disorders During a Public Health Emergency in South Asia: A Qualitative Study of Carer Experiences. Int J Geriat Psychiatry. 
2024;39(11). https://doi.org/10.1002/gps.70010

	19.	 Farina N, Ibnidris A, Alladi S, Comas-Herrera A, Albanese E, Docrat S, et al. A systematic review and meta-analysis of dementia prevalence in 
seven developing countries: A STRiDE project. Global Public Health. 2020;15(12):1878–93. https://doi.org/10.1080/17441692.2020.1792527

	20.	 Astuti R, Rosa RDD. Experiences of families caring for the elderly with dementia: scoping review. Lux Mensana. 2022;:207–15.

	21.	 World Health Organization. Global action plan on the public health response to dementia 2017–2025. Geneva: World Health Organization. 2017. 
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017-2025

	22.	 Peters MDJ, Marnie C, Tricco AC, Pollock D, Munn Z, Alexander L, et al. Updated methodological guidance for the conduct of scoping reviews. JBI 
Evidence Synthesis. 2020;18(10):2119–26. https://doi.org/10.11124/jbies-20-00167

	23.	 Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D. PRISMA extension for scoping reviews (PRISMA-ScR): checklist and explanation. 
Ann Intern Med. 2018;169(7):467–73.

	24.	 Tjin A. Mapping dementia research in Indonesia: A scoping review of evidence, gaps, and future directions. 2025. https://www.osf.io/c254b

	25.	 Goltenboth F, Timotius KH, Milan PP, Margraf J. Ecology of insular Southeast Asia: the Indonesian archipelago. Elsevier. 2006.

	26.	 Wilonoyudho S. Urbanization and Regional Imbalances in Indonesia. IJG. 2017;49(2):125. https://doi.org/10.22146/ijg.13039

	27.	 Alzheimer Indonesia. Comprehensive management of dementia: collective action urgently needed. 2021.

	28.	 Azwar MK, Setiati S. Modifiable risk factors for dementia in Indonesia’s urban population. Acta Med Indones. 2021;53(1):31–41.

	29.	 Breuer E, Comas-Herrera A, Freeman E, Albanese E, Alladi S, Amour R, et al. Beyond the project: Building a strategic theory of change 
to address dementia care, treatment and support gaps across seven middle-income countries. Dementia. 2021;21(1):114–35. https://doi.
org/10.1177/14713012211029105

	30.	 Dawes P, Leroi I, Chauhan N, Han W, Harbishettar V, Jayakody DMP, et al. Hearing and vision health for people with dementia in residential 
long term care: Knowledge, attitudes and practice in England, South Korea, India, Greece, Indonesia and Australia. Int J Geriat Psychiatry. 
2021;36(10):1531–40. https://doi.org/10.1002/gps.5563

	31.	 Farina N, Hassan E, Theresia I, Fitri FI, Suswanti I, Sani TP, et al. Awareness, attitudes, and beliefs of dementia in Indonesia. Alz & Dem Diag Ass 
& Dis Mo. 2024;16(2). https://doi.org/10.1002/dad2.12570

	32.	 Maryam RS, Sahar J, Hastono SP, Harimurti K. Common symptoms of Alzheimer’s dementia that are easily recognisable by families. Dement 
Neuropsychol. 2021;15(2):186–91. doi:10.1590/1980-57642021dn15-020010

	33.	 Sari YM, Burton E, Lee DCA, Hill KD. Current physiotherapy practice on delivering treatments for older people with dementia in Indonesia: A 
cross-sectional study. Physiother Res Int. 2022;27(1):e1931. https://doi.org/10.1002/pri.1931

	34.	 Suriastini NW, Oktarina D, Sikoki B, Indriati S, Umaroh R, Alfah D, et al. Community health centers response to the need of dementia care. J Public 
Health Res. 2023;12(1):22799036231161972. https://doi.org/10.1177/22799036231161972

	35.	 Mulyani S, David Saifullah A. Effect of Dementia Training on Knowledge and Attitude Among Long-Term Care Staff in Yogyakarta, Indonesia. Open 
Access Maced J Med Sci. 2021;9(E):592–7. https://doi.org/10.3889/oamjms.2021.6392

	36.	 Mulyani S, Cahyani KD, Listyaningrum D, Ulayya AI. Knowledge of elderly cadres on dementia in Yogyakarta, Indonesia. JCOEMPH. 2024;7(3). 
https://doi.org/10.22146/jcoemph.81920

	37.	 Sumandar, Hsu H-T, Hsieh H-F, Chou P-L, Wung S-F, Lin P-C. Knowledge and attitudes toward dementia care and associated factors among 
nursing students in Indonesia: A nationwide cross-sectional study. Educational Gerontology. 2025;:1–13. https://doi.org/10.1080/03601277.2025.25
34696

	38.	 Mulyani S, Saifullah AD, Cahyani KD, Sukmawati AS, Sunaryo SR. Validity and Reliability of Dementia Knowledge Assessment Scale and Demen-
tia Attitude Scale in the Indonesian Language among Nursing Students. Open Access Maced J Med Sci. 2023;11(B):671–7.

	39.	 Mulyani S, Mitchell G, Carter G. Validity and reliability of the Approaches to Dementia Questionnaire (ADQ) in Indonesian health students. BMC 
Med Educ. 2025;25:798. https://doi.org/10.1186/s12909-025-07332-2

	40.	 Hogervorst E, Schröder-Butterfill E, Handajani YS. Dementia and dependency vs. proxy indicators of the active ageing index in Indonesia. Int J 
Environ Res Public Health. 2021;18(16):8235.

	41.	 Langavant L, Bayen E, Bachoud-Lévi AC, Yaffe K. Approximating dementia prevalence in population-based surveys of aging worldwide: An unsu-
pervised machine learning approach. Alzheimers Dement (Transl Res Clin Interv). 2020;6(1):e12074.

	42.	 Dewi VT, Laksmidewi AAAP, Suryapraba AAA, Gotera W, Widyadharma IPE, Adnyana IMO. Vitamin D Deficiency as a Factor Associated with 
Cognitive Impairment in Patients with Type 2 Diabetes Mellitus. Siriraj Med J. 2024;76(1):1–7. https://doi.org/10.33192/smj.v76i1.265476

	43.	 Handajani YS, Schröder-Butterfill E, Hogervorst E, Turana Y, Hengky A. Functional Dependency and Its Associated Factors among Older Adults in 
Indonesia. Aging Med Healthc. 2023;14(3):146–55. https://doi.org/10.33879/amh.143.2022.05051

	44.	 Le T, Lee A, Gilleen J, Maharani A. Association of childhood health and socioeconomic status with dementia risk in older age: a cross-sectional 
study using the Indonesia Family Life Survey 2014–2015. BMJ Open. 2025;15(8):e093896. https://doi.org/10.1136/bmjopen-2025-093896

https://doi.org/10.1016/j.jagp.2012.09.006
https://doi.org/10.1002/gps.70010
https://doi.org/10.1080/17441692.2020.1792527
https://www.who.int/publications/i/item/global-action-plan-on-the-public-health-response-to-dementia-2017-2025
https://doi.org/10.11124/jbies-20-00167
https://www.osf.io/c254b
https://doi.org/10.22146/ijg.13039
https://doi.org/10.1177/14713012211029105
https://doi.org/10.1177/14713012211029105
https://doi.org/10.1002/gps.5563
https://doi.org/10.1002/dad2.12570
doi:10.1590/1980-57642021dn15-020010
https://doi.org/10.1002/pri.1931
https://doi.org/10.1177/22799036231161972
https://doi.org/10.3889/oamjms.2021.6392
https://doi.org/10.22146/jcoemph.81920
https://doi.org/10.1080/03601277.2025.2534696
https://doi.org/10.1080/03601277.2025.2534696
https://doi.org/10.1186/s12909-025-07332-2
https://doi.org/10.33192/smj.v76i1.265476
https://doi.org/10.33879/amh.143.2022.05051
https://doi.org/10.1136/bmjopen-2025-093896


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005444  March 9, 2026 17 / 20

	45.	 Ong PA, Annisafitrie FR, Purnamasari N, Calista ME, Sagita M. Dementia prevalence, comorbidities, and lifestyle among Jatinangor elders. Front 
Neurol. 2021;12:643480. https://doi.org/10.3389/fneur.2021.643480

	46.	 Prihandini N, Wardani HE, Tama TD. Early detection and determinants of dementia in the working area of Mojolangu Public Health Center, Malang 
(Indonesia). J Public Health Afr. 2022;13(Suppl 2).

	47.	 Miladitiya A, Juniarto AZ, Nugrohowati AK, Winarni TI. The role of body mass index, advanced age, and low educational attainment in mild cogni-
tive impairment among the older adult population: A study in a rural area in Indonesia. J Nutr Gerontol Geriatr. 2023;42(3–4):144–60.

	48.	 Fitri FI, Farina N, Turana Y. Modifiable risk factors for dementia in Indonesia: Results from the STRiDE project. Neurol Asia. 2023.

	49.	 Suwarni S, Soemanto RB, Sudiyanto A. Effect of Dementia, Family Support, Peer Support, Type of Residence, and Marital Status on 
Quality of Life of the Elderly in Surakarta, Central Java. J EPIDEMIOL PUBLIC HEALTH. 2018;03(01):83–94. https://doi.org/10.26911/
jepublichealth.2018.03.01.07

	50.	 Vidyanti AN, Hardhantyo M, Wiratama BS. Obesity is less frequently associated with cognitive impairment in elderly individuals: A cross-sectional 
study in Yogyakarta, Indonesia. Nutrients. 2020;12(2):367.

	51.	 Fitri FI. Frequency and characteristics of patients with dementia and cognitive impairment in Indonesia: A hospital-based study. Dementia. 
2024;530:45–7.

	52.	 Heppy F, Khairina T, Isny AS. Korelasi skor montreal cognitive assessment versi indonesia (moca-ina) dengan tingkat kerentanan pasien lansia. 
Nusantara Hasana Journal. 2025;5(3):392–400.

	53.	 Harahap HS, Rivarti AW, Nurhidayati N, Zubaidi FF, Suryani D, Saputri LO, et al. Risk Factors for Cognitive Impairment in Adult Population of 
Coastal Area: A Cross-Sectional Study in Maringkik Island, Indonesia. Kesmas. 2024;19(3):162–8.

	54.	 Muhammad F, Ummah AS, Aisyah F, Danuaji R, Mirawati DK, Subandi S, et al. Active and passive smoking as catalysts for cognitive impairment in 
rural Indonesia: A population-based study. Oman Medical Journal. 2024;39(4):e655.

	55.	 Chandra FA, Darmawan O. Marital status as a predictor of amnestic mild cognitive impairment in Indonesia. Acta Neurol Indones. 2024;2(1).

	56.	 Gajdusek DC, Salazar AM. Amyotrophic lateral sclerosis and parkinsonian syndromes in high incidence among the Auyu and Jakai people of West 
New Guinea. Neurology. 1982;32(2):107–107. https://doi.org/10.1212/wnl.32.2.107

	57.	 Fitri FI, Fithrie A, Rambe AS. Association between working memory impairment and activities of daily living in post-stroke patients. Med Glas. 
2020;17(2):433–8.

	58.	 Harahap HS, Rizki M, Irawati D. Factors associated with global cognitive impairment in epilepsy patients: a cross-sectional study in Mataram, Indo-
nesia. Med J Indones. 2022;31(3):155–9. https://doi.org/10.13181/mji.oa.226118

	59.	 Iswahyudhi I, Katu S, Syamsuddin S, Bakri S, Bachtiar RR, Halim R, et al. Cognitive impairment among HIV-infected adults on antiretroviral ther-
apy in Indonesia. HIV & AIDS Review. 2023;22(1):38–42. https://doi.org/10.5114/hivar.2023.124744

	60.	 Lam BYK, Yiu B, Ampil E, et al. High burden of cerebral white matter lesion in 9 Asian cities. Sci Rep. 2021;11(1):11587.

	61.	 Sekeon SA, Warouw F, Mantjoro E. Sleep quality and cognitive dysfunction among acute stroke patients from coastal areas of North Sulawesi, 
Indonesia. J Clin Diagn Res. 2020;14(1).

	62.	 Astutik ND, Kuntoro K, Indawati R, Fernanndes AC. Detection of factors that affect the decline in cognitive function that causes dementia in the 
elderly. JBK. 2024;13(2):164–73. https://doi.org/10.20473/jbk.v13i2.2024.164-173

	63.	 Erlianti CP, Trihandini I. Factors Associated with Cognitive Impairment Among Indonesian Older Adults. Aging Med Healthc. 2024;15(3):105–13. 
https://doi.org/10.33879/amh.153.2022.05048

	64.	 Suzy Handajan Y, Widjaja N, Turana Y. Associations Between Specific Performance Cognitive Function with Frailty of Elderly Peoples in Urban 
Jakarta, Indonesia. Aging Med Healthc. 2020;11(1):20–6. https://doi.org/10.33879/amh.2020.034-1905.011

	65.	 Handajani YS, Turana Y, Kristian K, Widjaja NT, Lysandra A, Schröder-Butterfill E, et al. Education level and health profile related to global cogni-
tive impairment in an urban community in West Jakarta, Indonesia. Neurological Research. 2025;47(4):223–31. https://doi.org/10.1080/01616412.2
025.2470709

	66.	 Juanita R, Febriana DD. Dementia and mild neurocognitive disorder of older adult in Banda Aceh: A cross-sectional study. Journal of Liaquat Uni-
versity of Medical & Health Sciences. 2024.

	67.	 Lam LCW, Ong PA, Dikot Y, Sofiatin Y, Wang H, Zhao M, et al. Intellectual and physical activities, but not social activities, are associated with better 
global cognition: a multi-site evaluation of the cognition and lifestyle activity study for seniors in Asia (CLASSA). Age Ageing. 2015;44(5):835–40. 
https://doi.org/10.1093/ageing/afv099

	68.	 Maryam RS, Sahar J, Harimurti K, Hastono SP. Why is education important to prevent cognitive impairment? A cross-sectional study in Jakarta, 
Indonesia. Indian J Public Health Res Dev. 2020;11(3).

	69.	 Masengi ASR, Mambo CD, Nangoy E, Posangi J, Lasut MT, Pertiwi JM, et al. Relationship Between Pesticide Use and Cognitive Impairment in an 
Agricultural Community of Tomohon City, North Sulawesi. ejki. 2025;13(1):42. https://doi.org/10.23886/ejki.13.961.42

	70.	 Putra JN, Turana Y, Handajani YS. Relationship between social participation and cognitive impairment in low-educated older adults based on Indo-
nesian Family Life Survey-5. Korean Journal of Family Medicine. 2024;46(3):170.

	71.	 Rachmah Q, Setyaningtyas SW, Mahmudiono T, Ambar CA, Muchlis DU, Haliman CD, et al. Nutritional status, macronutrient and micronutri-
ent intake in relation with dementia among older adults in Surabaya, Indonesia: a cross-sectional study. F1000Res. 2024;13:51. https://doi.
org/10.12688/f1000research.133587.1

https://doi.org/10.3389/fneur.2021.643480
https://doi.org/10.26911/jepublichealth.2018.03.01.07
https://doi.org/10.26911/jepublichealth.2018.03.01.07
https://doi.org/10.1212/wnl.32.2.107
https://doi.org/10.13181/mji.oa.226118
https://doi.org/10.5114/hivar.2023.124744
https://doi.org/10.20473/jbk.v13i2.2024.164-173
https://doi.org/10.33879/amh.153.2022.05048
https://doi.org/10.33879/amh.2020.034-1905.011
https://doi.org/10.1080/01616412.2025.2470709
https://doi.org/10.1080/01616412.2025.2470709
https://doi.org/10.1093/ageing/afv099
https://doi.org/10.23886/ejki.13.961.42
https://doi.org/10.12688/f1000research.133587.1
https://doi.org/10.12688/f1000research.133587.1


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005444  March 9, 2026 18 / 20

	72.	 Röhr S, Pabst A, Riedel-Heller SG, Jessen F, Turana Y, Handajani YS, et al. Estimating prevalence of subjective cognitive decline in and across 
international cohort studies of aging: a COSMIC study. Alzheimer’s Research & Therapy. 2020;12(1):167.

	73.	 Sari KI, Ong PA, Purba A, Widyaputra S. Tooth loss, occlusal teeth support, salivary flow rate, and food texture choice in the elderly with cognitive 
impairment: A preliminary study in Indonesia. Open Psychol J. 2021;14(1).

	74.	 Setiyani R, Iskandar A. Cognitive impairment among older adults living in the community and in nursing homes in Indonesia: A pilot study. Dement 
Neuropsychol. 2022;16(3):347–53.

	75.	 Susanty S, Effendy DS, Tosepu R, Ratna WO, Sunarto IN, Indrawati I, et al. Anxiety and dementia in older adults in Indonesia. In: 2024. 127–33.

	76.	 Thajeb P, Thajeb T, Dai D. Cross-cultural studies using a modified mini mental test for healthy subjects and patients with various forms of vascular 
dementia. J Clin Neurosci. 2007;14(3):236–41.

	77.	 Pandhita SG, Sutrisna B, Wibowo S. Decision tree clinical algorithm for screening of mild cognitive impairment in the elderly in primary health care: 
Development, test of accuracy, and time-effectiveness analysis. Neuroepidemiology. 2020;54(3):243–50.

	78.	 Turana Y, Farina N, Theresia I. The dementia severity rating scale: A potential community screening tool for dementia in low- and middle-income 
countries. Dementia. 2024;23(3):476–92.

	79.	 Turana Y, Farina N, Theresia I, Sani TP, Suswanti I, Fitri FI, et al. The Mini‐Cog: A Community Screening Tool for Dementia in Indonesia. Interna-
tional Journal of Geriatric Psychiatry. 2024;39(12):e70033.

	80.	 Kristian K, Handajani YS, Widjaja NT, Suswanti I, Turana Y. Development of standardized olfactory test as a cognitive impairment screening tool in 
indonesian elderly: a preliminary study. BIKDW. 2024;9(1). https://doi.org/10.21460/bikdw.v9i1.631

	81.	 Hadiyoso S, Zakaria H, Anam Ong P, Erawati Rajab TL. Multi modal feature extraction for classification of vascular dementia in post-stroke patients 
based on EEG signal. Sensors. 2023;23(4):1900.

	82.	 Susianti NA, Prodjohardjono A, Vidyanti AN, Setyaningsih I, Gofir A, Setyaningrum CT, et al. MTA and Koedam Score Contributes to Cognitive 
Impairment in Probable Alzheimer, Vascular and Mixed Dementia: A Memory Clinic Study in Indonesia.

	83.	 Asih MW, Martadiani ED, Putra IW, Nike F, Ratnasari PA, Raturandang NA, et al. Correlation of magnetic resonance imaging parameters with 
montreal cognitive assessment-Indonesian (MOCA-INA) score in dementia patients at Prof. Dr. IGNG Ngoerah General Hospital, Denpasar, Bali, 
Indonesia. Egyptian Journal of Radiology and Nuclear Medicine. 2025;56(1):23.

	84.	 Turana Y, Ranakusuma TA, Purba JS, Amir N, Ahmad SA, Machfoed MH, et al. Enhancing diagnostic accuracy of aMCI in the elderly: com-
bination of olfactory test, pupillary response test, BDNF plasma level, and APOE genotype. International Journal of Alzheimer’s Disease. 
2014;2014(1):912586.

	85.	 Grenfell-Essam R, Hogervorst E, W. Rahardjo TB. The Hopkins Verbal Learning Test: an in-depth analysis of recall patterns. Memory. 
2017;26(4):385–405. https://doi.org/10.1080/09658211.2017.1349804

	86.	 Komalasari R, Mpofu E, Chang H-C, Eka NGA, Traynor V. Validation of the Rowland Universal Dementia Assessment Scale in Indonesia: Prelimi-
nary Evidence. J Cross Cult Gerontol. 2023. https://doi.org/10.1007/s10823-023-09472-8

	87.	 Fitri FI, Nazriani D, Dachi OA, Nitrini R, Caramelli P. Psychometric evaluation of the Brief Cognitive Screening Battery: Indonesian version. Demen-
tia & Neuropsychologia. 2025;19:e20240250.

	88.	 Lim L, Ng TP, Ong AP. A novel language-neutral visual cognitive assessment test (VCAT): validation in four Southeast Asian countries. Alzheimers 
Res Ther. 2018;10:1–9.

	89.	 Huda A, Kartamihardja A, Darmawan B. Metabolic activity value in the posterior cingulate cortex using F-18 fluorodeoxyglucose positron emission 
tomography brain to predict the severity of Alzheimer’s. World J Nucl Med. 2017;16(2):108–13.

	90.	 Hadiyoso S, Ong PA, Zakaria H, Rajab TLE. EEG-based spectral dynamic in characterization of poststroke patients with cognitive impairment for 
early detection of vascular dementia. J Healthc Eng. 2022;2022:5666229.

	91.	 Fitri FI, Naci L, Turana Y, Rambe AS, Nazriani D, Nitrini R, et al. Modified Brief Cognitive Screening Battery-Indonesian Version: Cross-Cultural 
Adaptation and Normative Data Based on Demographic Factors in North Sumatra, Indonesia. Frontiers in Neurology. 2024;14:1306356.

	92.	 Farina N, Jacobs R, Sani TP, et al. Description of the cross-cultural process adopted in the STRiDE (STrengthening Responses to dementia in 
DEveloping countries) program: A methodological overview. Alzheimers Dement. 2022;14(1):e12293.

	93.	 Nasrun MWS, Kusumaningrum P, Malik K. Technological acceptance and features needed in mobile health apps development for people living with 
dementia and their caregivers in Indonesia. Inform Health Soc Care. 2024;49(2):99–115. https://doi.org/10.1080/17538157.2024.2328029

	94.	 Sya’diyah H, Nursalam, Mahmudah, Efendi F. Effectiveness of home care intervention on family ability to do caregiving at home and increase the 
independence among elderly with dementia. Journal of Public Health Research. 2022;11(3). https://doi.org/10.1177/22799036221115774

	95.	 Sya’diyah H, Nursalam N, Mahmudah M, Efendi F, Kertapati Y, Rahman FS. The Analysis of Independency Level of Elderly Having High Risk of 
Dementia in Surabaya Indonesia. Open Access Maced J Med Sci. 2022;10(E):1511–5. https://doi.org/10.3889/oamjms.2022.9526

	96.	 Turana Y, Kristian K, Suswanti I, Sani TP, Handajani YS, Tran K, et al. Adapting the World Health Organization iSupport Dementia program to the 
Indonesian socio-cultural context. Front Public Health. 2023;11. https://doi.org/10.3389/fpubh.2023.1050760

	97.	 Maharani D, Ali M, Sativani Z. The Effectiveness of The Addition of Slow Deep Breathing to Brain Gym Exercise on Cognitive Impairment of The 
Elderly. JFTI. 2025;4(1). https://doi.org/10.7454/jfti.v4i1.1115

https://doi.org/10.21460/bikdw.v9i1.631
https://doi.org/10.1080/09658211.2017.1349804
https://doi.org/10.1007/s10823-023-09472-8
https://doi.org/10.1080/17538157.2024.2328029
https://doi.org/10.1177/22799036221115774
https://doi.org/10.3889/oamjms.2022.9526
https://doi.org/10.3389/fpubh.2023.1050760
https://doi.org/10.7454/jfti.v4i1.1115


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005444  March 9, 2026 19 / 20

	 98.	 Nurcaya A, Arafat R, Sjattar EL. Effectiveness of early cognitive exercise intervention on improvement cognitive function of stroke patients in the 
acute phase. J Vasc Nurs. 2024;42(1):60–4.

	 99.	 Rahmawati AM, Tiara N, Himawan R, Indanah I. Edukasi peningkatan pengetahuan pencegahan demensia pada anggota aisyiyah melalui media 
audiovisual demensia peduli (DELI). Jurnal Inovasi Penelitian dan Pengabdian Masyarakat. 2024;4(2):288–98.

	100.	 Sari YM, Burton E, Lee D-CA, Hill KD. A Telehealth Home-Based Exercise Program for Community-Dwelling Older People with Dementia in Indo-
nesia: A Feasibility Study. IJERPH. 2023;20(4):3397. https://doi.org/10.3390/ijerph20043397

	101.	 Turana Y, Sani TP, Prasetya VGH, Suswanti I, Konny L, Halim MS, et al. Effect of cognitive stimulation therapy in combination with other inter-
vention modalities on cognitive ability in elderly with cognitive impairment: a quasi-experimental study. Univ Med. 2024;43(1):13–9. https://doi.
org/10.18051/univmed.2024.v43.13-19

	102.	 Chandra B. Treatment of multi-infarct dementia with citicholine. Journal of Stroke and Cerebrovascular Diseases. 1992;2(4):232–3. https://doi.
org/10.1016/s1052-3057(10)80055-2

	103.	 Juniarti N, Al’Adawiyah MZI, Sari CWM, Haroen H. The Effect of Exercise and Learning Therapy on Cognitive Functions and Physical Activity of 
Older People with Dementia in Indonesia. Journal of Aging Research. 2021;2021:1–9. https://doi.org/10.1155/2021/6647029

	104.	 Sari YM, Hill KD, Burton E, Lee D-CA, Lalor AF. Experiences of Indonesian people with dementia and carers undertaking an online-delivered 
exercise program. Dementia. 2024;23(4):584–609. https://doi.org/10.1177/14713012241235688

	105.	 Handajani YS, Turana Y, Yogiara Y. Tempeh consumption and cognitive improvement in mild cognitive impairment. Dementia and Geriatric Cogni-
tive Disorders. 2020;49(5):497–502.

	106.	 Kurdi FN, Flora R. The Impact of Physical Exercise on Brain-Derived Neurotrophic Factor (BDNF) Level in Elderly Population. Open Access 
Maced J Med Sci. 2019;7(10):1618–20. https://doi.org/10.3889/oamjms.2019.337

	107.	 Rai HK, Prasetya VGH, Sani TP, Theresia I, Tumbelaka P, Turana Y, et al. Exploring the feasibility of an individual cognitive stimulation therapy 
application and related technology for use by people with dementia and carers in Indonesia: A mixed-method study. Dementia. 2021;20(8):2820–
37. https://doi.org/10.1177/14713012211018003

	108.	 Andrews S, Mulyani S, Saifullah AD, Dirk M, Sani T, Sudiyono N, et al. Dementia knowledge of family caregivers in Indonesia: A cross-sectional 
survey study. Belitung Nurs J. 2024;10(5):523–30. https://doi.org/10.33546/bnj.3457

	109.	 Maitimoe MDR, Halim MS. Family Caregiver’s Quality of Life of Elderly Parent with Alzheimer’s Disease. ANIMA IPJ. 2019;34(2). https://doi.
org/10.24123/aipj.v34i2.2203

	110.	 Nasrun MWS, Kusumaningrum P, Redayani P. Relationship between quality of life of people with dementia and their caregivers in Indonesia. J 
Alzheimers Dis. 2021;81(3):1311–20.

	111.	 Putri YSE, Sitthimongkol Y, Wirojratana V, Chansatitporn N. Predictors of Depressive Symptoms among Family Caregivers of Patients with 
Dementia in Java, Indonesia. SMJ. 2021;73(8):549–58. https://doi.org/10.33192/smj.2021.71

	112.	 Putri YSE, Putra IGNE, Falahaini A, Wardani IY. Factors associated with caregiver burden in caregivers of older patients with dementia in Indone-
sia. Int J Environ Res Public Health. 2022;19(19):12437.

	113.	 Sitawati AD, Awwaliyah N. The Level of Emotional Fatigue of Caregivers of Dementia Patients at Dr. Soetomo Hospital Surabaya as One of the 
Dimensions of Caregivers Burnout. ISS. 2025;4(3):316–22. https://doi.org/10.55324/iss.v4i3.871

	114.	 Utami P, Ikawati Z, Rahmawati F, Astuti. Assessment of the impact of MoCA-Ina (Montreal Cognitive Assessment Indonesia version) scores on 
depression, burden, and knowledge in dementia caregivers. Pharm Educ. 2024;24(9):32–9. https://doi.org/10.46542/pe.2024.249.3239

	115.	 Pradana AA, Rohayati R. Unveiling Spousal Challenges and Expectations in Caring for Elderly Dementia Patients in Indonesia. Jurnal Keper-
awatan Komprehensif (Comprehensive Nursing Journal). 2025;11(1). https://doi.org/10.33755/jkk.v11i1.791

	116.	 Tambunan EH, Simbolon I. Experiences of family caregivers caring for patients with Alzheimer’s disease: A hermeneutic phenomenological study. 
J Caring Sci. 2023;12(3):136.

	117.	 Ardiningrum W, Nasrun MW, Kusumaningrum P, Damping CE. Needs analysis of family caregivers of people living with dementia in Sleman 
Regency, Yogyakarta. Psychogeriatrics. 2024;24(4):897–908.

	118.	 Hestiantoro A, Wiwie M, Shadrina A, et al. FSH to estradiol ratio can be used as a screening method for mild cognitive impairment in postmeno-
pausal women. Climacteric. 2017;20(6):577–82.

	119.	 Cynthia C, Nugraha J, Hamdan M, Notobroto HB, Lumempouw SF, Dharma R. Lower plasma β-amyloid 1-42 levels in amnestic mild cognitive 
impairment compared to healthy individuals. The Indonesian Biomedical Journal. 2024;16(6):572–80.

	120.	 Semadhi MP, Muliaty D, Halimah E, Levita J. Correlation between the cognitive status (SIRT1) and the metabolic function in geriatric patients 
using the Indonesian version of the Montreal Cognitive Assessment (MoCA-INA). Geriatrics. 2023;8(6):119.

	121.	 Shen R, Turana Y, Handajani YS, Lukas, Widjaja NT, Budiyanta NE, et al. Pupillary response test as a potential early diagnosis biomarker of 
Alzheimer’s disease. Dement Neuropsychol. 2025;19:e20240153. https://doi.org/10.1590/1980-5764-DN-2024-0153

	122.	 Situmeang RFV, Wahjoepramono EJ, Kaelan C, Purba JS, Suhadi B, As’ad S, et al. Genetic risk factor APOEε4 associates with plasma amyloid 
beta in amnestic mild cognitive impairment and alzheimer’s disease. Med J Indones. 2016;25(1):44–50. https://doi.org/10.13181/mji.v25i1.1255

	123.	 Turana Y, Handajani SY, Widjaja NT. Association between APOE ε4 genotype and memory impairment in elderly with normal global cognitive 
assessment. Diagnostics. 2015;5(4):615–23.

https://doi.org/10.3390/ijerph20043397
https://doi.org/10.18051/univmed.2024.v43.13-19
https://doi.org/10.18051/univmed.2024.v43.13-19
https://doi.org/10.1016/s1052-3057(10)80055-2
https://doi.org/10.1016/s1052-3057(10)80055-2
https://doi.org/10.1155/2021/6647029
https://doi.org/10.1177/14713012241235688
https://doi.org/10.3889/oamjms.2019.337
https://doi.org/10.1177/14713012211018003
https://doi.org/10.33546/bnj.3457
https://doi.org/10.24123/aipj.v34i2.2203
https://doi.org/10.24123/aipj.v34i2.2203
https://doi.org/10.33192/smj.2021.71
https://doi.org/10.55324/iss.v4i3.871
https://doi.org/10.46542/pe.2024.249.3239
https://doi.org/10.33755/jkk.v11i1.791
https://doi.org/10.1590/1980-5764-DN-2024-0153
https://doi.org/10.13181/mji.v25i1.1255


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0005444  March 9, 2026 20 / 20

	124.	 Widodo IL, Sitanggang FP, Ayusta IMD, Putra IWGAE. The Relationship Between Brainstem Structural Anatomical Parameters And Cogni-
tive Function Impairment Based On The Indonesian Version Of Montreal Cognitive Assessment Score In Clinical Dementia Patients. Eduvest. 
2025;5(8):10255–70. https://doi.org/10.59188/eduvest.v5i8.52021

	125.	 Fukuhara R, Ghosh A, Fuh JL. Family history of frontotemporal lobar degeneration in Asia—an international multi-center research. Int Psychogeri-
atr. 2014;26(12):1967–71.

	126.	 Kokubo Y, Morimoto S, Sasaki R. An immigrant family with Kii amyotrophic lateral sclerosis/parkinsonism–dementia complex. Neurol Sci. 
2022;1–3.

	127.	 Syafrita Y, Amir D, Susanti R, El Rasyid H. Beta amyloid and malondialdehyde serum levels’ analysis in atrial fibrillation patients with cognitive 
impairment. Neurol India. 2022;70(2):689–93.

	128.	 Purwa Samatra DPG, Pratiwi NMD, Widyadharma IPE. High Il-1β Serum as a Predictor of Decreased Cognitive Function in Mild Traumatic Brain 
Injury Patients. Open Access Maced J Med Sci. 2018;6(9):1674–7. https://doi.org/10.3889/oamjms.2018.390

	129.	 Sobczak S, Olff M, Rutten B. Comorbidity rates of posttraumatic stress disorder in dementia: A systematic literature review. Eur J Psychotrauma-
tol. 2021;12(1):1883923.

	130.	 El-Metwally A, Toivola P, Al-Rashidi M. Epidemiology of Alzheimer’s disease and dementia in Arab countries: A systematic review. Behav Neurol. 
2019;2019:3935943.

	131.	 Livingston G, Huntley J, Sommerlad A. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. Lancet. 
2020;396(10248):413–46.

	132.	 Hurley S, Turnbull S, Calia C. Barriers and facilitators to diagnosing dementia in migrant populations: A systematic review of European health 
professionals’ perspectives. Int J Geriatr Psychiatry. 2024;39(7):e6118.

	133.	 Pillemer S, Davis J, Tremont G. Gender effects on components of burden and depression among dementia caregivers. Aging & Mental Health. 
2017;22(9):1162–7. https://doi.org/10.1080/13607863.2017.1337718

	134.	 Coon DW, Thompson L, Steffen A, Sorocco K, Gallagher-Thompson D. Anger and Depression Management: Psychoeducational Skill Training 
Interventions for Women Caregivers of a Relative With Dementia. The Gerontologist. 2003;43(5):678–89. https://doi.org/10.1093/geront/43.5.678

https://doi.org/10.59188/eduvest.v5i8.52021
https://doi.org/10.3889/oamjms.2018.390
https://doi.org/10.1080/13607863.2017.1337718
https://doi.org/10.1093/geront/43.5.678

