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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, 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 in Indonesia and South Africa.

Method
We conducted community-based, single-phase, cross-sectional
studies in Indonesia and South Africa, randomly sampling parti-
cipants aged 65 years or older in each country. Dementia
prevalence rates for each country were generated by using the
10/66 short schedule and applying its diagnostic algorithm.
Weighted estimates were calculated with national sociodemo-
graphic data.

Results
Data were collected between September and December 2021 in
2110 people in Indonesia and 408 people in South Africa. The
adjustedweighted dementia prevalencewas 27.9% (95%CI 25.2–
28.9) in Indonesia and 12.5% (95% CI 9.5–16.0) in South Africa.

Our results indicate that there could be >4.2 million people in
Indonesia and >450 000 people in South Africa who have
dementia. 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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There are currently an estimated 50 million people with dementia
worldwide, with this expected to rise to 152.8 million by 2050.1

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 statis-
tical modelling, as used within the Global Burden of Disease study.1

These estimates, although 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 policy
makers 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.2 In two STRiDE countries, South Africa and Indonesia,
local prevalence data were identified as a priority need.3

In South Africa, there are few studies that explore dementia
prevalence. The single best evidence comes from 1394 Xhosa-
speaking older adults in Cape Town.4 The study used a dementia
screening tool, the Brief Community Screening Instrument for
Dementia (CSI-D),5 and estimated dementia prevalence to be 11%
for those aged 65 years and older.4 Other estimates of dementia

prevalence come from studies with small sample sizes and poten-
tially non-representative samples.6 Evidence on dementia preva-
lence from Indonesia is geographically limited to the islands of
Java and Bali.7–9 Excluding issues of generalisability, these studies
have often reported unusually high prevalence estimates (>20%)
compared with many international estimates (e.g. 4–9%, aged
60 years and older).10

Aims

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
byminimising internal and external bias, and simultaneously generat-
ing data tomeasure 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 randomisation in other sites.
Details of sites and sampling strategy are shown in
Supplementary Appendix 1, available at https://doi.org/10.1192/
bjo.2023.76.

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 before consent and more rigor-
ously following consent (e.g. from official documents and using
the 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 par-
ticipants 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 loca-
tion 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 with REDCap electronic data capture tools
(REDCap Consortium, Vanderbilt University, Nashville, TN,
USA; https://projectredcap.org/) hosted at the London School of
Economics and Political Sciences.11

All researchers were provided standardised training in how to
administer the questionnaires before testing. We developed a
series of presentations and standard operating procedures centrally
to guide researchers. Data collection occurred between September
2021 and December 2021.

Measures

A series of demographic measures were collected, including age
(ascertained through a hierarchy of self-report, informant report,
official documentation and the 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: 10/66 short schedule, Dementia Severity Rating Scale
(DSRS) and Lawton Activities of Daily Living Scale.

The 10/66 Short Dementia Diagnostic Schedule12 is composed
of the following measures: (a) the CSI-D, a screening instrument
for dementia for use in cross-cultural studies,13 with both a cogni-
tive assessment component and an informant-reported functional
impairment component; (b) the EURO-D, a self-report measure
to screen for depression;14 and (c) the Consortium to Establish a
Registry for Alzheimer’s Disease (CERAD), a ten-word list learning
task with delayed recall.15 We used the 10/66 short algorithm to

generate an estimate of dementia caseness,12 which uses data
derived from the CSI-D, CERAD word list and EURO-D
(Supplementary Appendix 2). The 10/66 short algorithm has been
demonstrated to have good sensitivity across multiple settings,12

including against clinical diagnosis in Singapore (area under the
curve (AUC) = 0.87),16 Switzerland (AUC = 0.74)17 and Pakistan
(AUC = 0.85).18

The DSRS is a brief informant report measure of 12 functional
abilities similar to those in the Clinical Dementia Rating (CDR)
scale.19 The DSRS predicts the CDR sum of boxes score.20 Scores
range from 0 to 54, with higher scores representing greater impair-
ment. The measure was completed as an informant report measure.

The Lawton Activities of Daily Living Scale is a short question-
naire that covers eight instrumental activities of daily living.21 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.3

Ethics

The authors assert that all procedures contributing to this work
comply with the ethical standards of the relevant national and insti-
tutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008. All procedures
involving human patients were approved by the London School of
Economics and Political Sciences, University of Cape Town,
University of Sumatera Utara (approval number 862/KEP/USU/
2020) and Atma Jaya Catholic University (approval number 01/
12/KEP-FKIKUAJ/2020).

Sample size calculation

Precision calculations indicated that an overall sample of 2039
would allow the estimation of an expected dementia prevalence of
4.5% with a precision of ±0.9% within each country. The recruit-
ment target was increased to 2200 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.22 We investigated representativeness of the
study sample in a series of Pearson’s chi-squared analyses, which
were used to ascertain whether demographic factors differed
between those with complete or missing data (i.e. those for which
we had sufficient data to run the diagnostic algorithm).

We calculated total prevalence (10/66 short algorithm) esti-
mates unweighted, with 95% confidence intervals. 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
(Supplementary Appendix 3).

Next, we ran logistic regression models to explore factors poten-
tially associated with increased risk of dementia, and subsequently
calculated age-adjusted odds ratios for sex and literacy. We also
ran supplementary Poisson regression models to generate preva-
lence ratios. 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 Activities of Daily Living scale) and
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care needs (older adult needs care, yes/no), reporting the effect size
between populations (Hedges’ g). For Hedges’ g, a value >0.5 indi-
cates a medium effect size, and a value >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 (Supplementary
Appendix 4). For these comparisons, we calculated the AUC ((sen-
sitivity + specificity)/2) between measures. We interpreted the AUC
according to existing criteria: a score of 0.5–0.6 is considered poor
accuracy, 0.6–0.7 is considered acceptable accuracy, 0.7–0.8 is con-
sidered good accuracy and >0.8 is considered very good or excellent
accuracy.23

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 because of disruptions
caused by the COVID-19 pandemic.

Missing data

In Indonesia, we recruited 2216 participants. In South Africa, we
recruited 490 participants. Across sites, there were instances in
which only partial data were available because of 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 = 2216, χ2 = 2.64, P = 0.76), literacy (n = 2173, χ2 = 0.37, P =
0.54) or sex (n = 2216, χ2 = 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 because
of refusal to answer the EURO-D (n = 64). Ability to run the algo-
rithm was not associated with age (n = 489, χ2 = 4.04, P = 0.54),

literacy (n = 470, χ2 = 0.33, P = 0.56) or sex (n = 467, χ2 = 0.01, P =
0.92).

Demographics

Dementia prevalence was estimated in 2110 older adults in
Indonesia and 408 older adults in South Africa. Mean age of
participants was 71.1 (s.d. = 5.42) years in Indonesia and 74.8
(s.d. = 7.42) years in South Africa. Both country samples contained
higher proportions of women than men (up to 63.5% in
South Africa) (Table 1). Men were 2.50 times more likely to be
literate in Indonesia than women (Mantel–Haenszel χ2 = 49.66,
P < 0.001). Men were 1.73 times more likely to be literate in
South Africa than women (Mantel–Haenszel χ2 = 4.71, P = 0.03).
See Supplementary Appendix 5 for the number of participants by
country, age, sex and literacy.

Only five participants (0.2%) in Indonesia and two (0.5%) par-
ticipants in South Africa had been previously diagnosed with
dementia.

Prevalence

Unweighted estimates of dementia for those aged 65 years and older
were 26.6% (95% CI 24.8–28.6) in Indonesia and 14.5% (95% CI
11.2–18.3) in South Africa. After national weighting, estimates mar-
ginally increased to 27.9% (95% CI 25.2–28.9) in Indonesia and
decreased to 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.

Associations with dementia

Across both countries, dementia increased with age and decreased
in literate compared with illiterate participants. Dementia preva-
lence was lower in men compared with women in Indonesia, but
no such association was found in South Africa. After adjusting for
age, the associations remained largely unchanged in Indonesia,

South Africa Indonesia

Purposeful selection Purposeful selection

Cape Town
(487 927 older adults)

Random selection
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Random walk
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Random selection Random selection
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(1 high, 2 middle and
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Refusals (n=98)
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Outcome not

recorded (n=11)

Refusals (n=146)
Unable to contact (n=13)

Outcome not
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Refusals (n=10)
Unable to contact (n=74)
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Missing a component
of 10/66 short schedule

(n=28)

Deceased (n=29)
Unable to contact (n=28)

Ineligible (n=21)
Refusal (n=28)

Other (n=1)

Missing a component
of 10/66 short schedule

(n=54)

Missing a component
of 10/66 short schedule

(n=56)
Missing a component

of 10/66 short schedule
(n=50)
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Older adults listed
(n=3 506)

Older adults listed
(n=1 498)

Older adults participated
(n=197) Older adults participated

(n=1 112)
Older adults participated

(n=1 104)

Diagnostic algorithm
applied (n=169)

Diagnostic algorithm
applied (n=239) Diagnostic algorithm

applied (n=1 056)
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applied (n=1 054)

Diagnostic algorithm
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(n=293)
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(n=1 380)
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Limpopo
(374 424 older adults)
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(942 810 older adults)
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(North Jakarta
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(Penjaringan, Cilincing

and Tambora)
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6 subdistricts
(3 in Medan City,

3 in Serdang Bedagai)
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(Medan City and

Serdang Bedagai District)

North Sumatra
(801 366 older adults)

Fig. 1 Participant recruitment flow diagram within each site, for September to December 2021. The 10/66 short schedule refers to the 10/66
Short Dementia Diagnostic Schedule. DIMAMO, Dikgale, Mamabolo and Mothiba; DKI, Daerah Khusus Ibukota.
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Table 1 Summary of key demographic variables, split by country

Indonesia (N = 2110) South Africa (N = 408)

Mean (s.d.) n (%) Mean (s.d.) n (%)

Age, years 71.1 (5.43) 74.8 (7.42)
Site

Jakarta 1063 (50.4%) Not applicable
North Sumatra 1047 (49.6%) Not applicable
Cape Town Not applicable 169 (41.4%)
Limpopo Not applicable 239 (58.6%)

Sex
Male 853 (40.4%) 133 (32.6%)
Female 1257 (59.6%) 259 (63.5%)
Missing 0 (0.0%) 16 (3.9%)

Literacy
Illiterate 369 (17.5%) 95 (23.3%)
Literate 1710 (81.0%) 298 (73.0%)
Missing 31 (1.5%) 15 (3.7%)

Language
Indonesian Bahasa 2110 (100.0%) Not applicable
isiXhosa Not applicable 51 (12.5%)
Sepedi Not applicable 235 (57.6%)
Afrikaans Not applicable 37 (9.1%)
English Not applicable 85 (20.8%)
Missing 0 (0.0%) 0 (0.0%)

Relationship of informant
Spouse 436 (20.7%) 87 (21.3%)
Son/daughter 1063 (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%)

Table 2 Prevalence estimates split by age, sex and literacy, using the 10/66 short-form algorithm (grand total prevalence is also reported in both
weighted and unweighted formats)

Indonesia South Africa

10/66 short-form dementia diagnosis algorithm 10/66 short-form dementia diagnosis algorithm

Cohort, n Positive cases, n
Positive cases,
rate, % (95% CI) Cohort, n Positive cases, n

Positive cases,
Rate, % (95% CI)

Male, age (years)
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 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, age (years)
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 10 8 80.0 (44.4–97.5) 11 4 36.4 (10.9–69.2)
Total 1257 385 30.6 (28.1–33.3) 259 35 13.5 (9.6–18.3)

Literacya

Total literate 1710 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
Grand total (unweighted)a 2110 562 26.6 (24.8–28.6) 408 59 14.5 (11.2–18.3)
Grand total (weighted)b 2229 602 27.9 (25.2–28.9) 432 54 12.5 (9.5–16.0)

The 10/66 short-form refers to the 10/66 Short Dementia Diagnostic Schedule.
a. Grand total may be higher than subgroups because of missing demographic details.
b. Weighted by national age, sex and literacy estimates; see Supplementary Appendix 3 for weightings.
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although illiteracy was no longer associated with dementia preva-
lence in South Africa (Table 3). Similar findings were found when
calculating prevalence ratios (Supplementary Appendix 6).

Concurrent validity

In both countries, the 10/66 short algorithmwas able to differentiate
scores based on the Brief CSI-D cognitive score, Brief CSI-D screen-
ing tool informant score, DSRS, Lawton Activities of Daily Living
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
(Hedges’ 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 (Supplementary Appendix 4).

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 reported here applies standard methods, and contributes
new, directly comparable, good-quality empirical data to the
sparse dementia prevalence literature in two populous and cultur-
ally 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
that are higher than those usually generated internationally, mark-
edly 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 (popu-
lations of people aged 65 years and older derived from 2018 esti-
mates in Indonesia and 2020 estimates in South Africa;
Supplementary Appendix 3). Our estimates exceed the numbers
generated through modelling in the Global Burden of Disease
2019 study in Indonesia (768 000; 95% uncertainty interval
656 000–895 000) and South Africa (208 000; 95% uncertainty inter-
val 179 000–241 000).1 The very low level of diagnosis of dementia
in both countries is striking, with <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.

Although the estimates of dementia prevalence reported here
look high, they may not be incorrect. The weighted dementia preva-
lence estimate for those aged 65 years and older in South Africa
(12.5%) is in line with a previous study among isiXhosa speakers
in Cape Town, which used the Brief CSI-D screening tool to identify
cases (11%; 95% CI 9–13).4 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%),6 Yogyakarta (20.1%)8 and
Jatinangor (29.2%).7 Some Indonesian studies have reported lower
prevalence rates in certain settings: for example, dementia preva-
lence in Jakarta was estimated to be 4.5%,6 but the methodology
in all of these studies is suboptimal and all previous studies used
non-clinical diagnostic criteria or brief screening tools, which may
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introduce different and unquantified measurement bias than
reported here (e.g. not accounting for depression as a comorbidity).
The 10/66 Short Dementia Diagnostic Schedule does not require
administration by clinicians and so has value in estimating preva-
lence in LMICs, not least because it is a more affordable strategy
and does not require specialists to be diverted away from their clin-
ical practice. Its validity has been extensively demonstrated across
cultures and diverse settings.12,16–18

There are a number of potential explanations for the high preva-
lence rates found in this study compared with regional World
Health Organization estimates. First, the 10/66 short algorithm gen-
erates variability in prevalence estimates depending on country,
from 3.4% in rural China to 13.0% in the Dominican Republic.12

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 with the stand-
ard algorithm. However, as with the standard algorithm,24 elevated
prevalence may represent 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,24 but
reports have suggested the false positive rate of the 10/66 short algo-
rithm in low education groups may be 5.5%.18 However, the exclu-
sion 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, although Indonesia and South Africa both have a high car-
diovascular disease burden,25,26 Indonesia has a higher prevalence
of cerebrovascular disease.27 Selection bias and measurement
error seem unlikely given our sampling and the fact that we rigor-
ously translated and cross-culturally adapted the schedule,3 in add-
ition to implementing robust, standardised procedures for data
collection and management, including the training and close super-
vision of all researchers.

Our observed associations between dementia prevalence and
sex, age and literacy are in line with previous evidence, which pro-
vides some validation of our findings. Both countries demonstrated
the expected age-related trend: older subgroups had greater likeli-
hood of having dementia compared with younger subgroups. As
expected, literacy was protective of the likelihood of dementia in
both countries, although 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,28 with education increasing a person’s cognitive reserve,
thus delaying the clinical onset of the condition. Men were found
to have reduced likelihood of dementia compared with women in
Indonesia, but not in South Africa. Men are often reported to
have a lower prevalence of dementia compared with women,29

which can be attributed to higher mortality, even within age
groups, resulting from an accumulation of risk factors, such as
increased risk of depression and cardiovascular disease.30 The fact
that women were more likely to be illiterate than men in both coun-
tries provides additional complexity. If cognitive reserve is protect-
ive 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
women as a result of inequality earlier in life has also been noted
in other LMICs such as India.31

Strengths of our study include the use of a standardised toolkit
and methodologies across two middle-income countries, harmo-
nised 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 as 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 owing to potentially vulnerable older adults being
wary 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. Although weighted prevalence estimates were calculated
according to the national demographic profiles to improve general-
isability, 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 gen-
eralisability 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 partici-
pants listed were ineligible, all of which were because they did not
have an informant available to participate. This could mean that
those who are the most socially isolated are not adequately repre-
sented 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, in
addition to having good discrimination ability against other esti-
mates 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 diagno-
sis in these communities. The findings are an improvement on
existing estimates in terms of the quality of sampling and diag-
nostic 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 set-
tings in the future. There are also questions raised by the rela-
tively high prevalence rates observed in this study compared
with 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 partici-
pants 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, par-
ticularly with the knowledge that health and social care systems
are not sufficient to fully support people with dementia anywhere
in the world.
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