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Abstract

Background: A core element of the Strengthening Responses to Dementia in DEveloping countries
(STRIDE) programme was to generate novel data on the prevalence, cost, and impact of dementia in
low- and middle-income countries in order to build better health policy. Indonesia and South Africa

are two middle income countries in need of such data.

Aims: To present the STRIDE methodology and generate estimates of dementia prevalence Indonesia
and South Africa.

Method: We conducted community-based, single-phase, cross-sectional studies in Indonesia and
South Africa, randomly sampling participants aged 65 years or older in each country. Dementia
prevalence rates for each country were generated using the 10/66 short schedule and applying its

diagnostic algorithm. Weighted estimates were calculated using national socio-demographic data.

Results: Data were collected between September and December 2021 in 2,110 older adults in
Indonesia and 408 in South Africa. The adjusted weighted dementia prevalence was 27.9% (95%ClI
25.2-28.9) in Indonesia, and 12.5% (9.5-16.0) in South Africa. Our results indicate there could be
over 4.2 million people with dementia in Indonesia, and over 450,000 in South Africa. Only five
participants (0.2%) in Indonesia and two (0.5%) in South Africa had been previously diagnosed with

dementia.

Conclusions: Despite prevalence estimates being high, formal diagnosis rates of dementia were very
low across both countries (<1%). Further STRIDE investigations will provide indications of the
impact and costs of dementia in these countries, but our results provide evidence that dementia needs

to be prioritised within national health and social care policy agendas.
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Introduction

There are currently an estimated 50 million people with dementia worldwide, with this expected to
rise to 152.8 million by 2050.* The growth in numbers of people with dementia is largely driven by
increasing life expectancy in low- and middle-income countries (LMICs). However, many LMICs
lack basic national prevalence data on dementia, and so are reliant on estimates based on regional
statistical modelling, as used within the Global Burden of Disease (GBD) study.! These estimates,
whilst useful for their global coverage, are limited by the robustness of the model and the availability
of country-specific data. They are also less powerful than local data in making the case for national
policy priority. The Strengthening Responses to Dementia in DEveloping countries (STRiDE)
programme identified that policymakers and key stakeholders wanted robust national estimates of
dementia prevalence, and that there was a reluctance to act on data derived even from geographically
close or socioeconomically similar settings.? In two STRiDE countries, South Africa and Indonesia,
local prevalence data were identified as a priority need.?

In South Africa, there are few studies which explore dementia prevalence. The single best evidence
comes from 1,394 Xhosa-speaking older adults in Cape Town.* The study used a dementia screening
tool, the brief Community Screening Instrument for Dementia (CSI-D) (Prince et al., 2011), and
estimated dementia prevalence to be 11% for those aged 65 years and older.* Other estimates of
dementia prevalence come from studies with small sample sizes and potentially non-representative
samples.® Evidence on dementia prevalence from Indonesia is geographically limited to the islands of
Java and Bali.”® Though issues of generalisability excluded, these studies have often reported
unusually high prevalence estimates (>20%) compared with many international estimates (e.g., 4-9%,

aged 60 years and older).1°

STRIDE aimed to develop and deliver a pragmatic methodology to generate accurate dementia
prevalence estimates in LMICs, sampling from rural and urban areas, using South Africa and
Indonesia as exemplars. This methodology seeks to improve on existing evidence by minimising
internal and external bias, and simultaneously generating data to measure both the impact and cost of

dementia in these two settings, and with appropriate cultural adaptation in other LMICs.

Method

The STRIDE programme developed a common data collection approach with the capacity for

methods to vary pragmatically to access and use existing sampling frames.
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Participants

Recruitment occurred in two sites in each country: Jakarta and North Sumatra in Indonesia; and
Limpopo and Western Cape in South Africa. Sites were selected for pragmatic reasons and to ensure
heterogeneity in terms of socioeconomic status and rurality. Random sampling was used: simple
randomisation in Limpopo and proportionate to population size (PPS) randomisation in other sites.

Details of sites and sampling strategy are in the Appendix A.

To be eligible participants were required to be aged 65 years or older at the date of consent, speak one
of the languages of the adapted toolkits (Afrikaans, Bahasa Indonesian, English, isiXhosa, Sepedi),
and live within the defined sampling areas. We checked the age of participants informally prior to
consent and more rigorously confirmed following consent (e.g., from official documents, and calendar
method). All participants were required to identify an informant who could provide supplementary
information. The informant could be anyone with a close relationship with the older adult and who
spoke the appropriate language. Potential participants were excluded if they resided in care or nursing
homes, or they lacked capacity to consent and could not identify a personal consultee to assist in the

consent process.

Procedure

Researchers visited potential participants’ homes (or another location convenient to participants) in
pairs. Informed consent was obtained (written or oral) from the older adult and an identified
informant. Researchers initially completed a core set of questions related to age and household with
both the informant and older adult. Subsequently, the older adult and informant completed the
remaining questionnaires independently of each other, one with each of the researchers. Measures
pertaining to the identification of dementia (as described below) were prioritised. In a single stage
process, all participants were asked the same set of questions, with the exception of some branching
(e.g., care-related questions were skipped if no care was provided). Study data were collected and
managed using REDCap electronic data capture tools hosted at the London School of Economics and

Political Sciences.!

All researchers were provided standardised training in how to administer the questionnaires prior to
testing. We developed a series of presentations and standard operating procedures (SOPs) centrally to

guide researchers. Data collection occurred between September 2021 and December 2021.

Measures
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A series of demographic measures were collected including: age (ascertained through a hierarchy of
self-report, informant report, official documentation and calendar method), sex, literacy (ability to
read and write), and self-report receipt of a diagnosis of dementia or Alzheimer’s disease. The

following instruments were completed:

The 10/66 short schedule 2 - composed of the following measures: 1) The Community Screening
Instrument for Dementia (CSI-D), a screening instrument for dementia for use in cross-cultural
studies® with both a cognitive assessment component and an informant-reported functional
impairment component; 2) EURO-D, a self-report measure to screen for depression;** and 3) The
Consortium to Establish a Registry for Alzheimer’s Disease (CERAD), a 10-word list learning task
with delayed recall.™®> We used the 10/66 short algorithm to generate an estimate of dementia
caseness'? which uses data derived from the CSI-D, CERAD word list, and EURO-D (Appendix B).
The 10/66 short algorithm has been demonstrated to have good sensitivity across multiple settings,
including against clinical diagnosis in Singapore (AUC=0.87), Switzerland (AUC=0.74)'" and
Pakistan (AUC=0.85)*,

The Dementia Severity Rating Scale (DSRS) - a brief informant report measure of 12 functional
abilities similar to those in the Clinical Dementia Rating (CDR) scale.’® The DSRS predicts the CDR

sum of boxes score.? Scores range from 0 to 54, with higher scores representing greater impairment.

Lawton Activities of Daily Living Scale - a short questionnaire that covers eight instrumental activities

of daily living (IADLs).?* The measure was completed as an informant report measure.

Measures of cost and impact were also completed but these did not contribute to the dementia
prevalence calculations and are not reported here. Indonesian participants were interviewed in Bahasa
Indonesian, and South Africa participants were interviewed in isiXhosa, Sepedi, Afrikaans, or
English. Details of the full STRIDE toolkit, and the underlying cross-cultural adaptation and

translation process are described elsewhere.?

Ethics

The authors assert that 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 of 1975, as revised in 2008. All procedures involving human subjects/patients were
approved by London School of Economics and Political Sciences, the University of Cape Town,
University of Sumatera Utara (862/KEP/USU/2020) and Atma Jaya Catholic University (01/12/KEP-
FKIKUAJ/2020).



148

149
150
151

152

153

154
155
156
157
158
159

160
161
162
163

164
165
166
167
168
169
170
171
172
173
174
175
176

177

178

Sample size calculation

Precision calculations indicated that an overall sample of 2,039 would allow the estimation of an
expected dementia prevalence of 4.5% with a precision of £0.9% within each country. The

recruitment target was increased to 2,200 to allow for missing data.

Analysis

Demographic data were generated separately for each country; we present key demographics for
dementia occurrence and assessment (age in 5-year intervals, sex, literacy) in line with previous
dementia prevalence research.?? We investigated representativeness of the study sample in a series of
Pearson’s chi-square analyses which were used to ascertain whether demographic factors differed
between those with complete or missing data (i.e., those in which we had sufficient data to run the
diagnostic algorithm).

We calculated total prevalence (10/66 short algorithm) estimates unweighted, with 95% confidence
intervals (Cls). We then weighted data by national demography (age, sex, and literacy), and computed
national proportions from Indonesia and, from South Africa. We generated weights based on

sequential computation (Appendix C).

Next, we ran logistic regression models to explore factors potentially associated with increased risk of
dementia, and subsequently calculated age-adjusted odds ratios (ORs) for sex and literacy. We also
ran supplementary Poisson regression models to generate prevalence ratios (PRs). We explored
convergent validity of the 10/66 short algorithm against: cognitive impairment (Brief CSI-D screening
tool cognitive scale), functional impairment (Brief CSI-D screening tool informant scale, Lawton
ADL scale), and care needs (Older adult needs care (Yes/No)) reporting the effect size between
populations (Hedges g). For hedges g, a value over 0.5 indicates a medium effect size, and value over
0.8 indicates a large effect size. In addition, participants who scored positive for dementia on the
10/66 short algorithm were compared against existing cut-offs of dementia on the DSRS and the Brief
CSI-D (Appendix D). For these comparisons, we calculated the area under the curve (AUC,
(sensitivity + specificity)/2) between measures. We interpreted the AUC using existing criteria: a
score of 0.5 to 0.6 is considered to indicate poor accuracy, 0.6-0.7 is considered acceptable accuracy,

0.7 to 0.8 is considered good accuracy, and >0.8 is considered very good or excellent accuracy.?
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Results

See Fig 1 for a flow diagram of participant recruitment. In Indonesia we recruited to target. In South
Africa we adhered to the planned recruitment strategy and procedures, but we were unable to reach

the target sample size due to disruptions caused by the COVID-19 pandemic.

*****F I G l H ERE*****

Missing Data

In Indonesia, we recruited 2,216 participants. In South Africa, we recruited 490 participants. Across
sites, there were instances in which only partial data were available due to participant refusal, or
researcher or technical error. In the Indonesian cohort, there were 106 participants (4.8%) with
insufficient data to run the 10/66 short algorithm. Missing data were not associated with age (n=2,216,
¥?=2.64, p=0.76), literacy (n=2,173, ¢*=0.37, p=0.54), or sex (n=2,216, x>=0.88, p=0.35). In the South
African cohort, there were 82 participants (16.7%) for whom we were unable to run the 10/66 short
algorithm, predominantly due to refusal to answer the EURO-D (n=64). Ability to run the algorithm
was not associated with age (n=489, y?>=4.04, p=0.54), literacy (n=470, ¥>=0.33, p=0.56), or sex
(n=467, *>=0.01, p=0.92).

Demographics

Dementia prevalence was estimated in 2,110 older adults in Indonesia and 408 in South Africa. Mean
age of participants was 71.1 (SD=5.42) in Indonesia and 74.8 (SD = 7.42) in South Africa. Both
country samples contained higher proportions of females than males (up to 63.5% in South Africa)
(Table 1). Males were 2.50 times more likely to be literate in Indonesia than females (Mantel Chi-
square 49.66, p<0.001). Males were 1.73 times more likely to be literate in South Africa than females
(Mantel Chi-square 4.71, p=0.03). See Appendix E for the number of participants by country, age, sex

and literacy.

Only five participants (0.2%) in Indonesia and two (0.5%) in South Africa had been previously

diagnosed with dementia.
*xxRRTABLE 1 HERE*****

Prevalence
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Unweighted estimates of dementia for those aged 65 years and older were 26.6% (95%CI 24.8 to
28.6) in Indonesia and 14.5% (95%CI 11.2-18.3) in South Africa. After national weighting, estimates
marginally increased to 27.9% (95%CI 25.2-28.9) in Indonesia and decreased 12.5% (95%CI 9.5-
16.0) in South Africa. Unweighted prevalence estimates by country, age, sex and literacy are reported
in Table 2.

*xxs* TABLE 2 HERE***%

Associations with dementia

Across both countries, dementia increased with age and decreased in literate compared to illiterate
participants. Dementia prevalence was lower in males compared to females in Indonesia, but no such
association was found in South Africa. After adjusting for age, the associations remained largely
unchanged in Indonesia, though illiteracy was no longer associated with dementia prevalence in South

Africa (Table 3). Similar findings were found when calculating PRs (Appendix F).

*xxxx TABLE 3 HERE**#**

Concurrent validity

In both countries, the 10/66 short algorithm was able to differentiate scores based on the Brief CSI-D
cognitive score, Brief CSI-D screening tool informant score, DSRS, Lawton ADL scale and need for
care (p<0.001). All outcome variables had a large effect size between dementia positive and negative
cases, with the exception of the need for care in Indonesia (g = 0.70). The 10/66 short algorithm
demonstrated good accuracy in Indonesia (AUC=0.75, 95%CI 0.72-0.77) and very good accuracy in
South Africa (AUC=0.82, 95%CI = 0.76-0.88) against the DSRS screening cut-off. Similarly, the
10/66 algorithm demonstrated good accuracy in Indonesia (AUC=0.79, 95%CI 0.76-0.81) and very
good accuracy in South Africa (AUC=0.80, 95%CI 0.73-0.87) against the Brief CSI-D screening tool
(Appendix D).

Discussion

This paper presents data on dementia prevalence from the STRIDE programme, serving as a proof of

concept and validation of the STRIDE method for use in further studies in other LMICs. The data
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reported here applies standard methods, and contributes new, directly comparable, good quality
empirical data to the sparse dementia prevalence literature in two populous, and culturally diverse
middle-income countries, Indonesia and South Africa. This study is the first to generate prevalence
data derived from the rural regions of North Sumatra (Indonesia) and Limpopo (South Africa). The
findings indicate dementia prevalence estimates which are higher than those usually generated
internationally, markedly so in the case of Indonesia. Our weighted prevalence estimates indicate that
there may be 4,297,000 people with dementia in Indonesia and 450,000 people with dementia in
South Africa.! Our estimates exceed the numbers generated through modelling in the GDB 2019 study
in Indonesia (768,000; 95% Ul 656,000 to 895,000) and South Africa (208,000; 95% UI 179,000 to
241,000).! The very low level of diagnosis of dementia in both countries is striking, with less than 1%
of each sample reporting that they had received a diagnosis. Without diagnosis there is no chance of
effective care and treatment for the person with dementia or support for their family carers. The
results of this study illustrate the size of the challenge facing many countries and the importance of

prioritising dementia at a policy level.

While the estimates of dementia prevalence reported here look high, they may not be incorrect. The
weighted dementia prevalence estimate for those aged 65 years and older in South Africa (12.5%) is
in line with a previous study amongst isiXhosa speakers in Cape Town which used the brief CSI-D
screening tool to identify cases (11% (95%CI 9-13)).# Similarly, our prevalence estimate in Indonesia
(27.9%) is in line with a growing evidence base across geographic regions in the country, albeit in
those aged 60 years and older: Borobudur (15.9%),” Yogyakarta (20.1%),° and Jatinangor (29.2%).2
Some Indonesian studies have reported lower prevalence rates in certain settings: for example,
dementia prevalence in Jakarta was estimated to be 4.5%’ but the methodology in all these studies is
sub-optimal, all previous studies used non-clinical diagnostic criteria, or brief screening tools which
may introduce different and unquantified measurement bias than reported here (e.g., not accounting
for depression as a co-morbidity). The 10/66 short dementia diagnostic schedule does not require
administration by clinicians and so has value in estimating prevalence in LMICs, not least because it
is a more affordable strategy and does not require specialists to be diverted away from their clinical

practice. Its validity has been extensively demonstrated across cultures and diverse settings. 1217:18.24

There are a number of potential explanations for the high prevalence rates found in this study
compared to regional WHO estimates. First, the 10/66 short algorithm generates variability in
prevalence estimates depending on country, from 3.4% in rural China to 13.0% in Dominican
Republic.*? This country-specific variability is not dissimilar to the standard algorithm, but at present
it does not appear that the short algorithm systematically overestimates prevalence compared to the

standard algorithm. However, as with the standard algorithm,? elevated prevalence may represent

! Populations of people aged 65 years and older derived from 2018 in Indonesia and 2020 estimates in South
Africa (appendix pp 4-5)
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higher sensitivity enabling the detection of milder cases rather than generating false positives.
Second, there is the question of education-fairness. The 10/66 short schedule was developed to be
more education-fair than DSM criteria? but reports have suggested the false positive rate of the 10/66
short algorithm in low education groups may be 5.5%.%® However, the exclusion of the illiterate
subgroup from our analysis still yields prevalence rates higher than other international estimates of
dementia. Third, the elevated prevalence could be real and explained by differences in risk factors in
the populations studied. The comparatively higher prevalence in Indonesia could be driven, in part,
by these population-level risk factors. For example, whilst Indonesia and South Africa both have a
high cardiovascular disease burden,??" Indonesia has a higher prevalence of cerebrovascular
disease.?® Selection bias and measurement error seem unlikely given our sampling and the fact that we
rigorously translated and cross-culturally adapted the schedule,® whilst implementing robust,
standardized procedures for data collection and management, including the training and close

supervision of all researchers.

Our observed associations between dementia prevalence and sex, age and literacy are in line with
previous evidence, which provides some validation of our findings. Both countries demonstrated the
expected age-related trend: older subgroups had greater likelihood of having dementia compared to
younger subgroups. As expected, literacy was protective of the likelihood of dementia in both
countries, though the findings become non-significant after controlling for age in South Africa. The
association between literacy and dementia prevalence can be explained in terms of cognitive reserve,?
with education increasing a person’s cognitive reserve, thus delaying the clinical onset of the
condition. Males were found to have reduced likelihood of dementia compared to females in
Indonesia, but not in South Africa. Males are often reported to have a lower prevalence of dementia
compared to females,*® which can be attributed to higher mortality, even within age groups, due to an
accumulation of risk factors, such as increased risk of depression and cardiovascular disease.®! The
fact that in both countries females were more likely to be illiterate than males, provides additional
complexity. If cognitive reserve is protective of dementia onset, this might demonstrate an important
inequality that needs to be addressed, given that education increases cognitive reserve. Such late-life
disadvantage in cognitive health in females due to inequality earlier in life has also been noted in

other LMICs such as India.®?

Strengths of our study include the use of a standardised toolkit and methodologies across two middle-
income countries, harmonized in terms of outcome measures and derived using a good quality cross-
cultural adaptation process. There are, however, important limitations to consider. First, data from
South Africa must be considered preliminary, as the sample is insufficiently powered and results in
wide confidence intervals. The COVID-19 pandemic limited recruitment in South Africa, but the data
are a proof of concept and allow for the design and delivery of a more definitive study. Anecdotally,

the pandemic may also have led to selection bias due to potentially vulnerable older adults being wary

10
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of face-to-face contact, even in the absence of governmental restrictions. Second, the sampling
strategy was pragmatic and attempted to capture both rural and urban regions within each country.
Whilst weighted prevalence estimates were calculated according to the national demographic profiles
to improve generalisability, it is important to acknowledge that the heterogeneous nature of both
countries’ populations increases the uncertainty of these estimates on a national level. The method
could be used in other regions to generate more representative estimates at local and national levels.
Third, our inclusion criteria may limit the generalisability of the findings. For example, it was
necessary to have an informant (someone that knows the older adult well) so that the schedule could
be completed. In North Sumatra, 20.7% of participants listed were ineligible, all of which were due to
not having an informant available to participate. This could mean that those who are the most socially
isolated are not adequately represented in our sample. However, the fact that 11.5% of both cohorts
included informants that were not friends, family members or neighbours could indicate that this
group might still be represented. Finally, there is the possibility of instrument-related diagnostic error
as discussed above. However, within the present study we had very good convergent validity. It was
able to differentiate a series of cognitive, functional and care outcomes, whilst having good
discrimination ability against other estimates of dementia.

Our study provides novel, empirical evidence on the high numbers of people aged 65 years and older
with dementia in Indonesia and South Africa and the low level of current diagnosis in these
communities. The findings are an improvement on existing estimates in terms of the quality of
sampling and diagnostic methodology used. In adopting a robust yet pragmatic approach to estimating
dementia prevalence, we present the STRiDE methodology that can be used within other LMIC
settings in the future. There are also questions raised by the relatively high prevalence rates observed
in this study compared to other international estimates, but even with this uncertainty, it is clear that
dementia is common and should be accorded policy priority within each country. The fact that so few
participants received a formal diagnosis, highlights the size of the problem. Future research needs to
explore how people’s lives are affected by dementia within LMICs and the costs of care, particularly
in the knowledge that health and social care systems are not geared up anywhere in the world to

support people with dementia fully.
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Table 1: Summary of key demographic variables, split by country.

Indonesia (n=2,110)

South Africa (n=408)

M (SD) N (%) M (SD) N (%)
Age 71.1(5.43) 74.8 (7.42)
Site
Jakarta 1,063 (50.4%) N/A
North Sumatra 1,047 (49.6%) N/A
Cape Town N/A 169 (41.4%)
Limpopo N/A 239 (58.6%)
Sex
Male 853 (40.4%) 133 (32.6%)
Female 1,257 (59.6%) 259 (63.5%)
Missing 0 (0.0%) 16 (3.9%)
Literacy
IHliterate 369 (17.5%) 95 (23.3%)
Literate 1710 (81.0%) 298 (73.0%)
Missing 31 (1.5%) 15 (3.7%)
Language
Indonesian Bahasa 2,110 (100.0%) N/A
isiXhosa N/A 51 (12.5%)
Sepedi N/A 235 (57.6%)
Afrikaans N/A 37 (9.1%)
English N/A 85 (20.8%)
Missing 0 (0.0%) 0 (0.0%)
Relationship of informant
Spouse 436 (20.7%) 87 (21.3%)
Son/Daughter 1,063 (50.4%) 152 (37.3%)
Son /Daughter-in-law 175 (8.3%) 20 (4.9%)
Sibling 54 (2.6%) 5 (1.2%)
Other relative 58 (2.7%) 57 (14.0%)
Friend 1 (0.0%) 12 (2.9%)
Neighbour 81 (3.8%) 27 (6.6%)
Other 242 (11.5%) 47 (11.5%)
Missing 0 (0.0%) 1(0.2%)
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Table 2. Prevalence estimates split by age and gender, and literacy using the 10/66 short-form

algorithm. Grand total prevalence is also reported in both weighted and unweighted formats.

Indonesia

10/66 short-form dementia diagnosis

South Africa

10/66 short-form dementia diagnosis

algorithm algorithm
Male Cohort:  Positive Positive cases: Cohort; Positive Positive cases: Rate,
n cases: n Rate, % (95% CI) n cases: n % (95% CI)
65-69 443 74 16.7 (13.4-20.5) 45 1 2.2 (0.1-11.8)
70-74 245 47 19.2 (14.4-24.7) 40 6 15.0 (5.7-29.8)
75-79 110 35 31.8(23.3-41.4) 23 1 4.3 (0.1-21.9)
80-84 40 19 47.5 (31.5-63.9) 12 3 25.0 (5.5-57.2)
85-89 13 2 15.4 (1.9-45.4) 10 6 60.0 (26.2-87.8)
90 plus 2 0 0.0 (0.0-84.2) 3 1 33.3(0.8-90.6)
Total 853 177 20.8 (18.1-23.6) 133 18 13.5 (8.2-20.5)
Female Cohort:  Positive Positive cases: Cohort: Positive Positive cases: Rate,
n cases: n Rate, % (95% CI) n cases: n % (95% CI)
65-69 574 134 23.3(19.9-27.0) 70 1 1.4 (0.0-7.7)
70-74 367 103 28.1 (23.5-33.0) 69 9 13.0 (6.1-23.3)
75-79 182 70 38.5(31.4-45.9) 45 6 13.3 (5.1-26.8)
80-84 97 51 52.6 (42.2-62.8) 39 7 17.9 (7.5-33.5)
85-89 27 19 70.4 (49.8-86.2) 25 8 32.0 (14.9-53.5)
90 plus 10 8 80.0 (44.4-97.5) 11 4 36.4 (10.9-69.2)
Total 1,257 385 30.6 (28.1-33.3) 259 35 13.5(9.6-18.3)
Literacy™* Cohort:  Positive Positive cases: Cohort: Positive Positive cases: Rate,
n cases: n Rate, % (95% CI) n cases: n % (95% CI)
Total Literate 1,710 373 21.8 (19.9-23.8) 298 33 11.1 (7.7-15.2)
Total Illiterate 369 181 49.1 (43.8-54.3) 95 21 22.1(14.2-31.8)
Totals Cohort:  Positive Positive cases: Cobhort: Positive Positive cases: Rate,
n cases: n Rate, % (95% CI) n cases: n % (95% CI)
Grand total 2,110 562 26.6 (24.8 to 28.6) 408 59 14.5 (11.2-18.3)
(Unweighted)*
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Grand total 2,229 602 27.9 (25.2-28.9) 432 54 12.5 (9.5-16.0)
(weighted)**

*Grand total (n) may be higher than subgroups due to missing demographic details.

**Weighted by national age, sex and literacy estimates, see Appendix C for weightings.
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Table 3. Odds of dementia against age, sex and literacy in Indonesia and South Africa

Unadjusted odds ratio (95% CI) Age adjusted odds
ratio
65-69* 70-74 75-79 80-84 85-89 90 plus Sex: Sex: Illiterate*** Literate Sex: Literate
Female**  Males Males

Indonesia Ref 1.3(1.0-16) 22(1.6- 4.1(28 43(23 7.8(2.3- Ref 0.6 (0.5- Ref 0.3(0.2- 0.6(05- 0.3(0.2-

2.9) 5.9) 8.1) 26.1) 0.7) 0.4) 0.8) 0.4)
South Africa  Ref 95(21- 6413 156(33- 448(9.7- 387 Ref 1.0 (0.5- Ref 0.4 (0.2- 1.3(0.7- 05(0.3-

42.2) —32.0) 73.2) 207.9) (6.8- 1.8) 0.8) 2.5) 1.0)

219.9)

*Age in comparison to 65-69 category.
** Male sex in comparison to female category.

***|_iteracy in comparison to illiterate category (unable to read or write).
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APPENDIX A: SAMPLING STRATEGY
Country Context

Indonesia is a lower-middle income country with a population of 270.20 million, of whom 11.35 million (4.2%)
are aged 65 years and older. It has 34 provinces spread across over 17,000 islands. Indonesia has one official
language (Bahasa Indonesia) and is predominantly Muslim. South Africa is an upper-middle income country of
60.14 million people, of whom 3.69 million (6.1%) are aged 65 years and over. South Africa has nine provinces
and 11 official languages, featuring a myriad of cultures and traditions. It is known as one of the most unequal

countries in the world, facing a triple challenge of high poverty, inequality and unemployment.

Sampling strategy - Western Cape

The Western Cape is a predominantly urban province and is the third most populace in South Africa. There is
approximately 487,927 people aged 65 years and older. Approximately, 2.4% of adults have no schooling and
10% are below the food poverty line (unable to purchase or consume food). Sampling occurred within the urban
centre of Cape Town. Wards were stratified according to low-, middle- and high-income strata and then
randomly selected within each stratum proportional to size to identify 3 low, 3 middle and 2 high income wards

across the 115 wards of the City of Cape Town.

Since the census data available is dated and likely to underestimate population size, researchers had to include a
dwelling-counting and estimation exercise using aerial maps and walkabouts in each ward included in the
survey. Maps were printed for each ward and divided into sub-areas for counting. The number of dwelling
units were counted in each sub-area in a ward, including the number of units for apartment blocks and plots with
multiple (often informal) household structures such as shacks, “wendy houses” or any kind of backyard
dwelling used for living purposes. The total estimated number of dwellings for each ward was calculated and
then divided by 50 (required number of households per ward) to obtain the interval between each dwelling to be
selected. Based on the interval and the estimated total number of dwellings for each sub-area, the sampling
distribution for each ward was calculated using a systematic random sampling, proportionate to population size
(PPS) technique.

Eligible households were identified using a door-knocking survey approach, documenting the procedure by
collecting data on (1) time, date, and location; (2) whether someone is home and if it is safe for field researchers
to proceed; (3) who they spoke to and if there is a person living there that is 65 years and older; (4) willingness
to participate and if so, (5) when would be a good time for the interview. If no one was home, the household
would be revisited a maximum of 2 times before replacing with the household on the left (and then right) of the
originally selected dwelling until eligible and willing participants were found. Data were also collected on the
outcome of these door-knocking visits for each household visited during the survey, as well as reasons provided
by residents for refusals. However, the application of the interval became problematic in more informal areas
where the layout and infrastructure of plots and dwelling posed challenges in applying strict intervals. Also, for
informal areas in particular, communities tend to be characterised by a younger population, migrant labour and
clustering of older adults to certain areas within communities. These realities made it near impossible to

identify eligible households applying the interval method. Therefore, for informal settlement areas the interval
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had to be relaxed. In these cases, the area was roughly divided into sub-areas (or zones) with field researcher
pairs dropped at each of these zones. Field researchers would then walk down the road and ask community
members about the community composition and to help identify persons 65 years and older living in the area.
Where the interval was not successful, this flexibility still ensured a relatively equal distribution of sampling
across the ward and sub-areas, while supporting the identification of eligible participants in relatively young,
fluid communities. Where older adults lived in community clusters, field researchers ensured that participants

were recruited with a minimum of a 50 household interval between them.

If there are multiple older adults residing within the household, the person whose birthday was next was

selected.
Sampling strategy - Limpopo Province

Limpopo province is predominantly rural, land-locked region. There are 374,425 people 65 years and older.
Approximately 13.9% have no schooling and 40% are under the food poverty line. Sampling occurred
exclusively within 14 villages within the Dikgale locality. These villages are small and are part of a health
research demographic surveillance site called DIMAMO, an ongoing partnership with the University of
Limpopo (UL). Households are surveyed annually, with updated population information available for each
dwelling across the 14 villages. These villages are homogenous in terms of socio-economic status and would

give the study sample a representation relatively typical of the South African rural context.

The DIMAMO sampling frame was used to identify eligible households with participants who are 65 years and
older. Households were selected using simple randomisation in selecting households with a member that is 65
years and over from the DIMAMO sampling frame for each of the 14 villages. In the event the selected
household was unavailable, households would be replaced after 2 revisits. In the event of a refusal, the
household was replaced by following the sample list of randomly selected households provided to each field

research team.
Sampling strategy — Jakarta and North Sumatra

DKI Jakarta is a large urban area based on Java Island and is the capital of Indonesia. Jakarta has an estimated
530,102 people aged 65 years and older. North Sumatra in a large, predominantly rural province on the island of
Sumatra. Medan is the largest city of the region. There are an estimated 144,998 people aged over the age of 65

years and older in the region.

In Indonesia, due to availability of census data, the sampling strategy was more consistent across sites.
Sampling was done by multistage random sampling with the smallest unit in this study was the
household. In the first stage, random sampling was conducted at the district level (DKI Jakarta- West
Jakarta and North Jakarta; North Sumatera- Medan City and Serdang Bedagai District), the second stage at
the urban village level, and the third stage at the household level. Sampling was based on PPS

sampling.

A database of older adults living listed in the cadres’ registration were extracted (July-August 2021)

for each village. These data were used as a sampling frame and the list was randomized. Older adults
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that were unreachable or refused to participate, the next older adult on the list were recruited. Only
one older adult per household were recruited.
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APPENDIX B: CHARACTERISTICS OF KEY COMPONENTS OF THE 10/66 SHORT SHEDULE

Characteristics of key components of the 10/66 short schedule in Indonesia (n=2,110) and South Africa (h=408).

Indonesia South Africa
Missing (n) Min Max Mean (SD) Missing (n) Min Max Mean (SD)
Cogscore 0 2.06 37.89 27.82 (3.89) 0 10.24 34.03 29.50 (3.70)
Relscore 0 0.0 21.50 4.49 (3.67) 0 0 18.5 2.81 (2.99)
EURO-D 55* 0 12 4.09 (2.56) 24* 0 10 3.64 (2.35)

*Missing less than 4 items, sufficient to run algorithm.

26



APPENDIX C: WEIGHTINGS
For national weighting proportions (age, sex, literacy) were obtained from each country utilising the following

criteria:

e  Figures need to be derived from a reputable source

o A preference will be to select estimates from a single source to minimise heterogeneity in how they are
derived.

o Identify estimates that utilise similar operational definitions as used in the present study.

e Estimates and proportions from older adults will be prioritised

e  The most up-to-date estimates will be prioritised

Instances in which there are notable variations will be noted below.

Weightings used in South African cohort. National estimates used to calculate weightings were taken
from Statistics South Africa (2021).

Literacy* Sex** Age** Weighting
Literate Male 65-69 1.51864
Literate Male 70-74 1.14669
Literate Male 75-79 1.17252
Literate Male 80+ 0.76497
Iliterate Male 65-69 1.24447
Iliterate Male 70-74 0.93967
Iliterate Male 75-79 0.96084
Iliterate Male 80+ 0.62687
Literate Female 65-69 1.27024
Literate Female 70-74 0.95913
Literate Female 75-79 0.98073
Literate Female 80+ 0.63984
Iliterate Female 65-69 1.04091
Iliterate Female 70-74 0.78597
Iliterate Female 75+ 0.80367
Iliterate Female 80+ 0.52433

*Functional literacy — ability to read and write with at least one language, aged 60 years and older, 2019
estimate.

**2020 mid-year population estimates
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Weightings used in Indonesia cohort, sequentially derived (sex, literacy, age). National estimates used

to calculate weightings were BPS-Statistics Indonesia (2019)

Literacy* Sex** Age** Weighting
Literate Male 65-69 1.0056
Literate Male 70-74 1.1299
Literate Male 75+ 1.6872
Iliterate Male 65-69 0.7478
Iliterate Male 70-74 0.8403
Iliterate Male 75+ 1.2547
Literate Female 65-69 0.7985
Literate Female 70-74 0.8972
Literate Female 75+ 1.3398
Iliterate Female 65-69 0.5939
Iliterate Female 70-74 0.6673
Iliterate Female 75+ 0.9964

* Adults aged 50 years and older, 2018 estimates

** 2018 estimate

Data sources used for weightings were also used to generate the population figures of people living with
dementia based on weighted prevalence.
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APPENDIX D: CONCURRENT VALIDITY

Comparison of positive and negative cases of dementia (as determined by the 10/66 short algorithm) against
established DSRS cut-offs.

Indonesia South Africa
10/66 short-form dementia diagnosis algorithm 10/66 short-form dementia diagnosis algorithm
Negative cases Positive cases Negative cases Positive cases
DSRS: negative cases 1,124 (74.6%) 139 (25.1%) 261 (77.2%) 8 (13.8%)
DSRS: positive cases 382 (25.4%) 414 (74.9%) 77 (22.8%) 50 (86.2%)

The threshold of DSRS <3 has previously been used to differentiate healthy controls with people with dementia (Roalf
et al., 2013). DSRS = Dementia Severity Rating Scale

Comparison of positive and negative cases of dementia (as determined by the 10/66 short algorithm) against

established Brief CSI-D screening tool cut-offs.

Indonesia South Africa
10/66 short-form dementia diagnosis algorithm 10/66 short-form dementia diagnosis algorithm
Negative cases Positive cases Negative cases Positive cases
Brief CSI-D screen 1,242 (80.2%) 130 (23.1%) 321 (92.0%) 19 (32.2%)
negative
Brief CSI-D screen positive 306 (19.8%) 432 (76.9%) 28 (8.0%) 40 (67.8%)

The threshold of Brief CSI-D < 5 has previously been used to screen for dementia. CSI-D = Community Screening

Instrument for Dementia,
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Differences between positive and negative cases of dementia (as determined by the 10/66 short algorithm) on cognitive performance, functional performance and

care need outcomes.

Indonesia

10/66 short-form dementia diagnosis algorithm

South Africa

10/66 short-form dementia diagnosis algorithm

Negative cases Positive cases Diff Negative cases Positive cases Diff
M (SD) M(SD) Effect size — Hedges g M (SD) M(SD) Effect size — Hedges g (95%Cls)
(95%Cls)
Brief CSI-D screening tool - Informant 1.2 (1.1) 2.7(1.4) -1.32 (-1.42 t0 -1.21) 0.9 (0.9) 2.6 (1.3) -1.76 (-2.06 to -1.45)
score (Higher = more impairment)
Brief CSI-D screening tool — cognitive 7.0 (1.3) 5.7 (1.4) 0.92 (0.82 t0 1.02) 7.8 (1.3) 5.6 (1.9) 1.59 (1.29 to -1.89)
score (Lower = more cognitive
impairment)
DSRS (Higher = more impairment) 1.8 (2.9) 8.9(8.8) -1.35 (-1.46 to -1.25) 1.7 (2.9) 10.1 (8.2) -2.03 (-2.34t0 -1.71)
Lawton ADL scale (Lower = more 5.5 (2.0) 3.2 (2.3) 1.12 (1.02 to 1.23) 7.0 (1.4) 4.3 (2.4) 1.72 (1.42 10 2.02)
impairment)
N (%) N (%) Effect size — Hedges g N (%) N (%) Effect — Hedges g (95%Cls)
(95%Cls)
Needs care: Occasionally or much of the 356 (23.0%) 323 (57.9%) 0.70 (0.61t0 0.78) 101 (29.2%) 51 (86.4%) 0.92 (0.71to0 1.13)

time

ADL = Activities of Daily Living, CSI-D = Community Screening Instrument for Dementia, DSRS = Dementia Severity Rating Scale
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APPENDIX E: DEMOGRAPHICS OF PARTICIPANTS SPLIT BY AGE, SEX AND LITERACY.

Demographics of participants in each country split by age, sex and literacy (valid cases only).

Indonesia South Africa
Male Female Male Female
Age Illiterate Literate All male llliterate Literate All female Illiterate Literate All male Illiterate Literate All female
65-69 49 (11.3%) 386 (88.7%) 435 111 (19.4%) 461 (80.6%) 572 7 (15.6%) 38 (84.4%) 45 17 (24.3%) 53 (75.7%) 70
70-74 22 (9.1%) 219 (90.9%) 241 73 (20.3%) 286 (79.7%) 359 6 (15.0%) 34 (85.5%) 40 15 (21.7%) 54 (78.3%) 69
75-79 11 (10.3%) 96 (89.7%) 107 53 (29.8%) 125 (70.2%) 178 3 (13.0%) 20 (87.0%) 23 14 (31.1%) 31 (68.9%) 45
80-84 5 (12.5%) 35 (87.5%) 40 24 (25.0%) 72 (75.0%) 2 2 (16.7%) 10 (83.3%) 12 10 (26.3%) 28 (73.7%) 38
85-89 1(7.7%) 12 (92.3%) 13 13 (50.0%) 13 (50.0%) 26 3 (30.0%) 7 (70.0%) 10 11 (45.8%) 13 (54.2%) 24
90 plus 0 (0.0%) 2 (100.0%) 2 7 (70.0%) 3(30.0%) 10 0 (0.0%) 3 (100.0%) 3 6 (54.5%) 5 (45.5%) 11
Total 88 (10.5%) 750 (89.5%) 838 281 (22.6%) 960 (77.4%) 1,241 21 (6.8%) 112 (93.2%) 133 73 (28.4%) 184 (71.6%) 257
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APPENDIX F: POISSON REGRESSION MODELS FOR PREVALENCE RATIOS

Prevalence ratios (95% Wald ClIs) of dementia against age, sex and literacy in Indonesia and South Africa. Poisson regression models with robust variance.

Prevalence ratio (95% ClI)

Age adjusted prevalence

ratio
65-69* 70-74 75-79 80-84 85-89 90 plus Sex: Sex: Males Illiterate™** Literate Sex: Males Literate
Female**
Indonesia Ref 1.2 (1.0-1.5) 1.8(1.4-2.2) 25(1.9-33) 2.6 (1.6-4.0) 3.3(1.6-6.6) Ref 0.7 (0.6-0.8) Ref 0.4 (0.4-05) 0.7(0.6-0.8) 0.5(0.4-0.6)
South Africa Ref 83(1.9- 59(1.3-27.6) 125(2.9-54.3) 25.7(6.2 - 23.6 (5.2-106.6) Ref 1.0 (0.6-1.7) Ref 05(0.3-08) 1.2(0.7-20) 0.6(0.4-1.0)
35.2) 106.4)

*Age in comparison to 65-69 category.
** Male sex in comparison to female category
***|_jteracy in comparison to illiterate category (unable to read or write)
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