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Introduction: Key component of early detection of dementia is a brief and culturally appropriate cognitive screening tool. This study aimed to perform a cultural adaptation of the Brief Cognitive Screening Battery (BCSB) and to obtain normative data from the older adult population.

Methods: Cross-cultural adaptation process to develop BCSB-INA was performed. This was followed by a feasibility study from community dwelling older adults from several urban and rural areas in North Sumatra, Indonesia.

Results: The BCSB-INA was generally well understood and showed not much discrepancy in translation from the original version. There were differences in semantic and phonemic fluency and CDT based on years of education, but no difference was found on other domain, including the delayed recall of the FMT. The battery was more influenced by age than education.

Discussion: The BCSB-INA is culturally appropriate and feasible to be used in population with heterogenous educational background in Indonesia.
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1 Introduction

The rise in life expectancy increases the likelihood of developing dementia, given that age stands as the most recognized risk factor for this condition. The expansion of this aging population is most pronounced and rapid in low- and middle-income countries (LMICs), including Indonesia. Early diagnosis is important for identifying potentially reversible causes, improving symptom management and quality of life, and facilitating future planning. However, it is estimated that around 90% of people with dementia (PWD) are not diagnosed in LMICs, even though timely diagnosis can lead to better management and improve the quality of life of PWD and their families (1, 2). In the absence of a cure for most causes of dementia, reducing the future costs of dementia care may be best attained by timely diagnosis followed by earlier intervention, to maintain functional independence (3). Crucial to early detection is the cognitive screening in dementia high-risk groups, by using brief yet comprehensive cognitive assessment instruments (4). One of the key barriers to assessment and diagnosis of dementia is the inadequate linguistic and cultural validation of cognitive assessment tools, along with other issues including negative perceptions surrounding dementia, limited patient involvement in and availability of healthcare services, limited dementia-capable workforce, conflicting priorities within the healthcare system and inadequate financial support (5, 6).

The most widely used tools for screening of cognitive impairment are the Mini Mental State Examination (MMSE) and the Montreal Cognitive Assessment (MoCA) (7–10) which are primarily verbal-based, and derived from the translation of English, which present challenges when applied in the multilingual, and educationally diverse Indonesian population. One systematic review of cognitive assessment tools in Asia showed that the performance of the MMSE has been widely reported to be influenced by age and education as well as language, ethnicity, and cultural differences (10) and showed low sensitivity for detecting mild cognitive impairment (MCI) (11). Indonesians with a higher level of education were more appropriate for using the MMSE than those with lower education (12). The MoCA is also strongly influenced by education (11) and the items require adaptation before they are applicable to other cultures, such as picture naming and word lists. Moreover, the low literacy rates in Asian countries, including Indonesia, might lead to an educational bias that may result in an overestimation of the prevalence of dementia and lead to inappropriate referral or diagnosis (10).

Although the translation of these cognitive instruments is clearly needed and helpful in their administration to patients, it engenders some gaps and meaning or content, which is a big challenge for accurate assessment of the Indonesian population. Therefore, there is an immediate need for a simple, language-neutral, visual-based test, that is also culturally appropriate and can be used in daily clinical practice. A brief cognitive screening tool that is free from translation bias and can be used by general practitioners will facilitate cognitive screening and lead to better referrals, and subsequently better diagnosis and care. This study aimed to develop a simple and culturally validated tool by doing a cultural adaptation of the Brief Cognitive Screening Battery Test (BCSB)—a test shown to be suitable in rural and urban populations with low educational levels. The original BCSB included animal verbal fluency, the clock drawing test (CDT), and the figure memory test (FMT).

The FMT includes assessments for naming, incidental, immediate memory, learning, delayed recall, and recognition. The pictures consisted of 10-line drawings (shoe, house, comb, key, airplane, turtle, book, spoon, tree, and bucket) (13, 14). The second aim was to assess its feasibility in community-dwelling older adults in several rural and urban areas in North Sumatra, Indonesia, and to obtain normative data from the population.



2 Methods

This was a cross-sectional study that consisted of two major steps. The first one was to construct the cognitive tool and the second was to assess its feasibility in community-dwelling older adults.


2.1 The Brief Cognitive Screening Battery

The BCSB consists of presenting a sheet of paper with 10 simple black and white drawings. The figures are named by the subjects (Naming score), who are then asked to recall each drawing immediately, by listing them verbally, without having been told that the figures should be memorized (Incidental Memory score). Subsequently, the figures are displayed again and the subjects are asked to memorize them for 30 s, after which they should be recalled (Immediate Memory score). The same procedure is then repeated to obtain the Learning score (or encoding). Then, after the Verbal Fluency test (animals in 1 min) and the clock drawing test (CDT), which are interference tests, subjects are asked to recall the figures shown previously (Delayed Recall score). Finally, a sheet of paper with the 10 target figures, mixed with 10 new distracting figures, is presented and the subjects are asked to recognize those figures displayed originally (Recognition score). Scoring on these subtests ranges from 0 to 10 points (except for the Verbal Fluency test) (14).



2.2 Development and cultural adaptation of the cognitive tool

The BCSB was culturally validated using ISPOR Principles of Good Practice for the cross-cultural adaptation process for the patient-reported outcomes measures (15). This included:

1. Preparation: including contacting and requesting permission from the author of the original BCSB.

2. Forward translation: the original instruction of BCSB was first translated into Bahasa Indonesia by the Language Center in Universitas Sumatera Utara and from an official English sworn translator independently.

3. Reconciliation: comparing and merging the two forward translations into a single forward translation.

4. Back translation: translation of the new English version back into Bahasa Indonesia. This was done by another independent translator.

5. Back translation review: compare the back-translated versions of the instrument with the original to investigate discrepancies.

6. Harmonization: comparison of the back-translated version with the original instrument to ensure conceptual equivalence between the English and the Bahasa Indonesia versions.

7. Cognitive debriefing: testing the instrument on a small group of people in order to test alternative wording and to check the understandability, interpretation, and cultural relevance of the translation. We interviewed 20 people for this cognitive pre-testing.

8. Review of cognitive debriefing results and finalization: comparison of the older adults' interpretation of the translation with the original version to highlight and amend discrepancies.

9. Proofreading: final review of the translation to highlight and correct any typographic, grammatical, or other errors.

10. Final report: report written at the end of the process documenting the development of each translation.

Translation was applied to instruction and interpretation/scoring only, because this is a visual-based test. The Indonesian version of BCSB (BCSB-INA) was then called The Instrumen Skrining Kognitif Ringkas di Indonesia (INA-SKRin), which is the literal translation of BCSB, to make it easier to comprehend when administered to the subjects. The BCSB-INA also included the phonemic fluency test. For the phonemic fluency test the letter “S” was used as it has been widely used, for example in MoCA-INA. The subjects will be instructed to name as many words as possible (excluding name, city, and place) that begin with this letter in 1 min (9).



2.3 Feasibility/pilot study

This stage included administering the tool to community-dwelling older adults in urban and rural areas to assess its cultural appropriateness and time of completion in several areas in North Sumatra, Indonesia. North Sumatra is a multi-ethnic province with at least 11 ethnic groups, currently divided into 25 regencies and eight autonomous cities. The official language is Bahasa Indonesia, but there are at least five local languages that are also commonly used, especially in rural areas (16). The population represented urban and rural groups, various levels of education and literacy backgrounds, and different ethnicities. This stage included:

1. Recruitment and training of the interviewers

Interviewers were recruited with the following criteria: a minimum of 12 years of education, had health background of education, good health condition, good verbal communication skills, and the ability to work in a team. Formal training of the interviewers included the following topics: general standard operating procedure, the tool and how to administer it, selecting participants, informed consent, and data management.

2. Participants recruitment

Participants were recruited in three primary healthcare facilities in each area: Kota Matsum, Selayang, and Helvetia in Medan, the capital city of North Sumatra, representing the urban area, and Perbaungan, Desa Pon, and Tanjung Beringin in Serdang Bedagai representing the rural area. Simple random sampling was used to select the districts in Medan and Serdang Bedagai. We included older adults aged 60 years or older at the date of consent, with stable medical conditions, who speak Bahasa Indonesia and who lived within the defined sampling areas who attended the primary healthcare facilities. Participants were asked to provide an informant to confirm the demographic data and existing medical conditions. We excluded participants with significant vision and hearing impairment that could interfere with the cognitive assessment.



2.4 Procedures

Written informed consent was obtained from all participants. Each participant was assessed by a trained interviewer at the primary healthcare facility. The battery was administered as a paper and pencil test. Another interviewer interviewed the Ascertain Dementia, 8-item informant questionnaire (AD8) Indonesian version (17) to the family or partner to confirm that the participants had no known history of dementia or change in cognitive function and were in a stable medical condition.



2.5 Statistical analysis

The data were analyzed statistically using Windows Statistical Product and Science Service (SPSS) version 22. Descriptive analysis was used to present demographic data and scores of cognitive tests. Non-parametric tests were used due to the non-normal distribution of the data. Comparative analysis using Mann-Whitney or Kruskal-Wallis was used to analyze the difference in cognitive scores between sex, age, education, and area of living. The level of significance was set at 0.05.



2.6 Ethical consideration

All procedures contributing to this work comply with the ethical standards of the relevant national and institutional committees on human experimentation and with the Helsinki Declaration. Ethical approval was obtained from the Universitas Sumatera Utara (approval number 498/KEP/FK USU/2022). All subjects or their legally authorized representatives provided written informed consent.




3 Results


3.1 Development and cultural adaptation of the cognitive tool

To develop the Indonesian version of the BCSB we followed the ISPOR Principles of Good Practice and the World Health Organization recommendations for the cross-cultural adaptation of patient report outcome. During the process, expert meetings were continuously held at different stages (reconciliation and harmonization). The experts consisted of two senior consultant neurologists with extensive experience working with dementia patients in North Sumatra, one behavioral neurologist with experience in clinical and research in dementia and cognitive assessment from the Indonesian Neurology Association and one consultant of language and culture. We also obtained inputs from the original authors of BCSB.

Since it is primarily a visual-based tool, the results of the translation process did not pose any issues. The cognitive interview process showed that the translated instruction was generally well understood by the participants. The length of assessment was < 10 min. We kept the original pictures as they are universal and were generally recognized by the participants. There were several items with more than one name (e.g., bucket was formally translated as ember in Bahasa Indonesia, but it is also known as timba as local term in North Sumatera). For this case, both names were considered correct. The BCSB-INA was easy to administer and generally well understood.



3.2 Feasibility/pilot study

We included 211 participants, consisting of 168 (79.6%) females and 43 (20.4%) males. The mean age was 67.8 ± 6.1 years, ranged from 60 to 92 years (median 67 years). The mean years of education was 8.1 ± 4.1 years, ranged from 0 to 18 years (median 8 years). The subject characteristics is shown in Table 1. The scores of BCSB-INA (INA-SKRin) are shown in Table 2. The normative data based on demographic characteristics including sex, age, education and area of living are shown in Tables 3–6. Based on sex, female subjects performed better on incidental memory while male subjects performed better on semantic fluency test (Table 3). Subjects living in urban area (Medan) had significantly better performances on learning, semantic and phonemic fluency tests and CDT compared to those living in rural area (Serdang Bedagai), as shown in Table 4. Comparison between age groups showed that older adults aged 60–74 years performed better on the following domains: immediate memory, learning, recall, semantic and phonemic fluency tests compared to those aged ≥75 (Table 5). Comparison among levels of education showed that older adults with higher education had better performance only on semantic and phonemic fluency tests and CDT. Spearman correlation tests showed that the subtests of the battery were correlated more with age and less with education, as shown in Table 7.


TABLE 1 Basic demographic characteristics among 211 older adults.
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TABLE 2 Cognitive function characteristics of BCSB-INA (INA-SKRin) among 211 older adults.
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TABLE 3 Scores of the BCSB-INA (INA-SKRin) according to sex.
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TABLE 4 Scores of the BCSB-INA (INA-SKRin) according to location (urban vs. rural).

[image: Table 4]


TABLE 5 Scores of the BCSB-INA (INA-SKRin) stratified by age.
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TABLE 6 Scores of the BCSB-INA (INA-SKRin) stratified by education.

[image: Table 6]


TABLE 7 Correlations of INA Skrin with age and education.
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4 Discussion

The current study was conducted to translate and culturally adapt the BCSB to develop and Indonesian version of the battery and to obtain normative data from the older adult population in North Sumatra.


4.1 Development and cultural adaptation of the cognitive tool

Cultural adaptation of a cognitive tool refers to modifying a cognitive tool to better suit the cultural context and needs of a specific group or community. This process involves considering cultural norms, values, language, and practices to ensure the tool's effectiveness and relevance within that particular cultural setting. It may involve incorporating local examples, and idioms, or addressing potential biases that could impact the use in the target culture. The goal is to enhance the tool's usability and acceptance while respecting the cultural diversity and uniqueness of the users. Such a process is needed if the population is different from the population in which the tool is originally developed (15, 18, 19). A previous study, as part of STrengthening Responses to Dementia In Developing countries (STRiDE), showed the importance of cross-cultural adaptation for maximizing cultural appropriateness and minimizing bias assessment instruments (20, 21).

The original BCSB was developed in Brazil and has been widely used and shown to be suitable in populations with various educational backgrounds (13, 14), as well as in homogenous population of sociocultural background and low educational levels (22). It has also been used in various clinical settings and showed a good ability to discriminate normal from cognitively impaired patients (23). Such a brief cognitive screening tool is urgently needed in a very diverse population such as Indonesia to improve the diagnostic and referral rates from primary healthcare facilities to memory clinics which are only available in certain urban areas in Indonesia. The BCSB was translated and adapted to Bahasa Indonesia, with the addition of phonemic fluency, and called BCSB-INA or Instrumen Skrining Kognitif Ringkas Indonesia (INA-SKRin) in Bahasa Indonesia to make it easier when administered in the population. Translation was applied to instruction and interpretation/scoring only, since it is a visual-based test. Using a visual-based cognitive assessment is a way to overcome the translational bias that usually comes from translating a verbal-based tool. The pre-testing result showed that it was generally accepted and understandable. The BCSB consists of the FMT and verbal fluency and CDT as the interference. The original pictures for the FMT were kept because they were considered to be universal.



4.2 Normative data and effect of sociodemographic factors

This study presents normative data from the feasibility study of 211 community-dwelling older adults in several urban and rural areas in North Sumatra, Indonesia. The interview was conducted by a number of trained interviewers at the primary healthcare facilities. The normative data presented here are similar to those in a previous study in Brazil, the country from which the BCSB was originally developed. We found the same median score for the FMT as the original, which was 8 for participants with education of more than 5 years and for those aged 65–74 years (24). This study found a lower score of the delayed recall subtest for people aged more than 75 years, which was 7. We also found that the FMT of the BCSB was not influenced by education. This finding indicates that the FMT can be used in older adult population with heterogenous educational backgrounds in Indonesia.

The FMT, particularly the delayed recall subtest of the BCSB (DR-FMT), has been widely used in epidemiological and clinical research and has shown high accuracy in the diagnosis of dementia across different levels of education (25). The influence of education on the FMT has been extensively studied in various subjects in population as well as clinical settings with a consistent finding of non-significant impact of education on the performance of the FMT (24, 26–28). This subtest of delayed recall has also been previously shown to have better performance than the Consortium to Establish a Registry for Alzheimer's Disease (CERAD) memory test in illiterate individuals (25, 29). The delayed recall subtest of BCSB has also been used in subjects with medium and high levels of education for dementia diagnosis with cut-off ≤ 5 and AUC 0.931 (30). Evaluation of cognitive abilities among older adults with limited education or those who are illiterate poses significant difficulties due to the fact that many cognitive assessment tasks within the battery presuppose a specific level of educational attainment (11). Our study shows that the younger age group (60–74 years) had better performance in several domains compared to those aged more than 75 years.

The fact that the BCSB is more influenced by age than education has also been shown by previous studies that found a correlation between age and DR-FMT (23, 24, 31).

Within the context of the BCSB, the CDT and verbal fluency serve as both a means of interference testing and a valuable tool for identifying cognitive impairment in individuals with moderate to high levels of education. However, its application in individuals with limited education is characterized by longer completion times and less information, likely due to the challenges these individuals face in completing paper-and-pencil visuospatial constructive tasks. Our study found that CDT and verbal fluency were influenced by education. This is in line with previous studies that showed older adults with low education had poorer performance on verbal fluency and CDT and significant influence of schooling for verbal fluency and CDT (23, 24, 26, 28, 32). Both semantic and fluency tests were influenced by age, education, and area of living with the scores being higher in younger age groups, higher education, and those living in urban areas. The results also showed that subjects living in urban areas showed better performance on learning, semantic and phonemic fluency tests, and CDT. Previous studies looking at the differences in cognitive function between people living in urban and rural areas showed that it can be attributable not only to differences in education but also to other factors. Some potential differences in cognition between older adults living in urban and rural areas include cognitive and social engagement, access to healthcare, environmental factors, and social factors (33, 34), although this needs to be further confirmed in future studies.



4.3 Implication for dementia care and practice in Indonesia

Dementia is characterized by a decrease in at least two domains of cognitive function or behavior that interferes with functional activities, which is not explained by a major psychiatric disorder or delirium, obtained from the history of the patient or from knowledgeable informants along with an objective cognitive assessment (35). The prevalence of dementia in Indonesia is projected to rise as the aging population increases. Therefore, the health system must be prepared to carry out an early and accurate diagnosis process in order to provide efficient dementia care. Early diagnosis is important for identifying potentially reversible causes, improving symptom management, and improving quality of life. In 2016, Indonesia launched a National Strategy on Management of Alzheimer's and Other Dementia Diseases: Toward Healthy and Productive Older Persons, which broadly covers the seven action areas agreed upon in the WHO's Global Action Plan on the public health response to dementia 2017–2025. It is meant to serve a purpose as a policy for collaborative actions to overcome the impacts of dementia. This comprehensive strategy includes the implementation of early detection, diagnosis, and holistic management of cognitive disorders and dementia (36). Key and major barriers to establishing timely diagnosis include the availability of cognitive tools suitable for the very diverse Indonesian population and the limited time of primary care physicians in conducting such assessments. Early symptoms of dementia also may not be apparent during an initial visit, unless they are assessed. Delayed and missed diagnosis of dementia leads to delayed and often missed opportunities for treatment that substantially increase the burden of care. The diagnosis of dementia mainly comes from clinical suspicion in patients presenting with cognitive complaints and/or changes in behavior (reported by the patients or their family), followed by cognitive and other examinations, such as laboratory or imaging, as indicated (35). The initial stage of dementia diagnosis mainly occurs in primary healthcare facilities. Therefore, improving the diagnostic algorithm in primary healthcare facilities is crucial not only for improved diagnostic accuracy but also for timely and higher referral rates to the appropriate healthcare facilities. Currently, in Indonesia, there are at least three different guidelines for screening tools for cognitive impairment in primary healthcare facilities, which have different clinical cut-off points. These include but are not limited to the Abbreviated Mental Test (AMT), the Minicog, CDT, and AD-8 (37–39). All these tools are available in Bahasa Indonesia, but there remain several implementation challenges, including the effect of education level, the limited cultural appropriateness, different conditions between urban and rural areas, the linguistic variability across different regions, and varying skills and time of the primary care physicians (PCPs) for carrying out these assessments. Our study found that using a visual-based test, such as the BCSB-INA, provides a way to perform cognitive screening that is free from bias of translation if the interviewer and the participants speak the same language. The short time to complete also makes this tool feasible to be administered in primary healthcare settings. However, it must be considered that the limited representation of adults over 75, coupled with a lower proportion of males in comparison to females, introduces a potential limitation to the robustness of the results in these demographic aspects. The smaller sample size of elderly individuals and the gender imbalance may impact the generalizability of findings, warranting caution in drawing broad conclusions from the study. Consideration of these demographic factors is essential for a comprehensive understanding of the results and their applicability across diverse age and gender groups. Further studies are needed to compare it with other cognitive and neuropsychology assessments and clarify its diagnostic accuracy in dementia.




5 Conclusion

In conclusion, the BCSB-INA, a cognitive screening battery adapted for use in Indonesia, demonstrates feasibility and efficacy in assessing cognitive function in older adults. Its adaptability to diverse education levels extends its utility, making it suitable for application in both urban and rural settings. The BCSB-INA's potential significance is underscored by its ability to provide culturally sensitive assessments, particularly crucial for the aging population in Indonesia's rural areas. Moreover, it is imperative to recognize that the interpretation of results should consider the norms established by this study. Results from the BCSB-INA may offer valuable insights into cognitive function among older individuals, but it is crucial to contextualize findings within the framework of the established norms. This consideration is especially pertinent when assessing individuals over 75 years of age. As we navigate the challenges associated with aging, the BCSB-INA emerges as a practical and adaptable tool for cognitive screening. Continued research further validates its role in providing nuanced assessments for diverse demographics, ultimately contributing to effective interventions and care strategies in these populations, particularly in the context of cognitive screening.
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