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ABSTRACT
AIMS: Dementia is an important health concern for Māori and therefore it is essential to explore the extent 
and impact of dementia in this community. The 10/66 dementia protocol, a widely used research tool 
for measuring the prevalence of dementia, was developed to minimise cultural and educational bias in 
comparisons of dementia prevalence across different countries and/or cultures. The aims of this study 
are to (i) adapt the 10/66 dementia protocol for use in research within the Māori community and (ii) test 
the diagnostic accuracy of the adapted (ie, Māori-friendly) 10/66 dementia protocol against the reference 
standard of a clinical diagnosis of dementia (or no dementia). 
METHOD: The sample included Māori aged 65 and over who had been assessed at a local memory service. 
Ten dementia cases and 10 controls were included. The sample was further enriched by the inclusion of 
6 controls from a concurrent dementia-prevalence feasibility study in the local community. The Māori-
friendly 10/66 dementia protocol was measured against the reference standard. Sensitivity, specificity, 
positive and negative predictive values and Youden’s Index were calculated. 
RESULTS: The Māori-friendly 10/66 dementia protocol had a sensitivity of 90.0% (95% CI 62.8–99.4), 
specificity of 93.8% (95% CI 75.3–99.6), positive predictive value of 90.0% (95% CI 62.8–99.4), negative 
predictive value of 93.8% (95% CI 75.3–99.6) and Youden’s Index of 0.83. 
CONCLUSIONS: Our study results provide preliminary evidence that the Māori-friendly 10/66 dementia 
protocol has adequate discriminatory abilities for the diagnosis of dementia. Our study also demonstrates 
that the Māori-friendly 10/66 dementia protocol has the potential to be used in a dementia-population-
based study for Māori in Aotearoa New Zealand.

Dementia is a neurodegenerative dis-
order that affects a person’s ability to 
live independently. Its main clinical 

manifestations are significant cognitive 
impairment, functional impairment and 
the presence of neuropsychiatric symp-
toms.1 The prevalence of dementia has been 
progressively increasing in recent decades, 
and the World Health Organization (WHO) 
has recognised dementia as a public health 
priority.2 The projections for dementia prev-
alence indicate that it will increase world-
wide, from 46.8 million in 2015 to 131.5 
million in 2050.3 

Aotearoa New Zealand is a bicultural 
country comprised of Māori, who are the 
tangata whenua (Indigenous people of the 
land) and represent 16.5% of the total popu-
lation, and non-Māori (70.2% NZ Europeans, 
15.1% Asians, 8.1% Pacific People, 1.5% 
Middle Eastern/Latin American/African and 
1.2% of other ethnicities; this data include 
people who self-identify with more than 
one ethnicity; thus, the sum is higher than 
100%.) The New Zealand Government has a 
constitutional obligation to respond to Māori 
health needs and ensure equitable health 
outcomes with non-Māori.5 This obligation 
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was established in the Te Tiriti o Waitangi 
(the Treaty of Waitangi), which was signed 
in 1840 between the British Crown and 
rangatira (Māori chiefs) and guarantees 
Māori equity with non-Māori in health 
outcomes, including the needs of Māori 
living with dementia and their whānau 
(relatives).6 

The prevalence of dementia in Aotearoa 
New Zealand is expected to increase from 
an estimated 60,000 in 2015 to 170,000 in 
2050.7 It has been reported that the total 
share of dementia cases in Māori will 
increase from 5.1% in 2016 to 8.0% in 2038, 
compared to a decrease from 87.5% to 
77% in NZ Europeans in the same period.7 
Another study using routinely collected 
health data in Aotearoa New Zealand 
found that the aged-standardised prev-
alence of dementia was higher among 
Māori compared to other ethnic groups.8 
Furthermore, a secondary care-based 
study suggested that Māori presented with 
dementia 8.5 years earlier than NZ Euro-
peans.9 This might be expected, as dementia 
risk factors such as obesity,10 hyper-
tension11,12 and type 2 diabetes mellitus13 
are more prevalent among Māori compared 
to NZ European. Likewise, the New Zealand 
Framework for Dementia Care reported 
that Māori have a higher rate of risk factors 
for dementia “when conditions such as 
depression, head trauma, and substance 
abuse disorders are considered.”14 A 
recent study about Māori understanding 
of dementia and how whānau provide 
care found that there is an urgent need 
for information “to assist with their 
knowledge building and empowerment to 
meet the needs of a member affected by 
mate wareware (dementia).”15 This would 
involve a collaborative approach to provide 
culturally appropriate Māori services.15 In 
addition, the effects of ongoing colonisation 
such as difficulties accessing healthcare 
services, education, and discrimination are 
some of the life-course social determinants 
that could place Māori at increased risk of 
developing dementia.6 

Aotearoa New Zealand has never had 
a population-based dementia prevalence 
study. Instead, projections using data 
from overseas have been used to estimate 
its occurrence.7 To carry out a popula-

tion-based dementia prevalence study in 
Aotearoa New Zealand, a research tool that 
can accurately measure dementia in Māori 
is needed. Researchers should ideally be 
able to apply the same tool to non-Māori, in 
order to make appropriate comparisons on 
the prevalence of dementia among Māori 
and non-Māori.6 The need for a non-biased 
dementia diagnostic instrument that can 
be applied across population-based studies 
in different countries was first recognised 
by the 10/66 Dementia Research Group in 
2003.16 This led to the development of the 
10/66 dementia protocol, a fair culture 
and education instrument that has been 
validated in multiple languages (including 
Spanish, Arabic, Urdu, Fijian-Indian, 
Tamil, Malayalam and Chinese) and across 
different countries.16–20 The 10/66 dementia 
protocol has demonstrated excellent sensi-
tivity (up to 94%) and specificity (up to 
94%).16 However, in Aotearoa New Zealand, 
previous research has shown that Māori 
may have a negative response to cognitive 
tests that have been developed within a 
western culture.21–23 Therefore, we adapted 
the 10/66 dementia protocol to include 
Māori words for a more Māori-friendly 
experience.

If the 10/66 dementia protocol is success-
fully adapted for use in Māori, it could be 
used to better estimate the prevalence of 
dementia in Māori in a population-based 
dementia prevalence study and in compar-
isons with the prevalence of dementia 
in non-Māori. Using the 10/66 dementia 
protocol to accurately estimate the preva-
lence of dementia in Māori communities 
would provide information regarding 
the full impact of dementia as well as 
the burden of dementia on whānau, 
which would help to inform policy- and 
decision-makers developing culturally 
appropriate dementia-prevention and 
dementia-care services. 

Aim
The aims of this study are to (i) adapt the 

10/66 dementia protocol for use in research 
within the Māori community and (ii) test 
the diagnostic accuracy of the adapted (ie, 
Māori-friendly) 10/66 dementia protocol 
against the reference standard of a clinical 
diagnosis of dementia (or no dementia). 
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Methods
Index test: 10/66 dementia protocol 

The methods used for this study have 
been thoroughly described elsewhere.24 
Briefly, the 10/66 dementia protocol algo-
rithm applies coefficients originated from 
(1) the Community Screening Instrument 
for Dementia (CSI-D),25 (2) the Geriatric 
Mental State Examination (GMS)26 and (3) 
the delayed recall memory test scores from 
the Consortium to Establish a Registry of 
Alzheimer’s (CERAD) instrument.27 The 
10/66 dementia protocol takes about ninety 
minutes to administer and has three main 
sections, which are completed by the partic-
ipant, the carer/informant and the head of 
household.28 

Adaptation and translation of the 
10/66 dementia protocol 

The adaptation process engaged an 
advisory group of four kaumātua who 
were experts in te reo Māori (the Māori 
language) and had knowledge of the differ-
ences in dialect across iwi. Each individual 
kaumatua read the original 10/66 dementia 

protocol and suggested where modification 
was required so it was more acceptable 
for all Māori. This was followed by a group 
discussion until a consensus of changes 
was reached. For the translation of the 
10/66 dementia protocol into te reo Māori, 
we applied a WHO-approved procedure 
previously used for the adaptation of 
the Composite International Diagnostic 
Interview from English into Malay29 
(described in Figure 1).

Validity study 
Settings and participants 

To examine the Māori-friendly 10/66 
dementia protocol’s diagnostic accuracy, 
we compared the binary Māori-friendly 
10/66 dementia protocol outcomes (“10/66 
dementia” or “no 10/66 dementia”) against 
the clinical diagnosis received in the local 
memory service (reference standard: 
“clinical dementia diagnosis” or “no clinical 
dementia diagnosis”). Clinical diagnosis 
has been used as a reference standard in 
multiple 10/66 validity studies.16–19

The participants for this study were 
recruited from a publicly funded memory 

Figure 1: Translation stages of the 10/66 dementia protocol te reo Māori version.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Stage 4 - Final translated and adapted version: The final 
translated and adapted version was used in the validity study

Stage 3 - Pre-testing and interviewing: The instrument was 
pre-tested in four Māori with and without dementia; feedback 

was then obtained and used to tailor the final instrument. 

Stage 2 - Expert panel review: Subsequently, a thorough 
revision and checking by two bilingual/bicultural clinicians 

with expertise in the field of dementia was conducted.  

Stage 1 - Forward translation: Two bilingual translators fluent 
in te reo Māori and English, translated the 10/66 dementia 

protocol from English into te reo Māori.  
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service, and additional controls were 
recruited from a concurrent dementia 
prevalence feasibility study. For our sample 
size calculation,30 we used a prevalence of 
dementia of 60%, based on our previously 
published data from the memory service.9 
We found a minimum sample size of 52 
participants (including 31 participants with 
a diagnosis of dementia) was required to 
achieve a minimum power of 80% to detect 
a change in the percentage value of sensi-
tivity of a screening test from 0.70 to 0.90, 
based on a target significance level of 0.05.

Memory-service-based participants
We recruited participants from the 

Counties Manukau District Health Board 
memory service, located in South Auckland, 
Aotearoa New Zealand. The main criteria for 
someone to access the memory service are 
subjective or objective memory complaints 
made by the patient themself, members of 
their family or by a health professional. 
Both primary and secondary healthcare 
services refer the individuals to the memory 
service—who are usually assessed in their 
own homes.

Standard clinical criteria for dementia 
were applied by the memory service at their 
weekly multidisciplinary team meeting in 
order to make a clinical diagnosis (reference 
standard). These criteria included: DSM-IV 
and DSM-5 dementia criteria,1,31 NINCDS-
ADRDA criteria for Alzheimer’s disease 
dementia,32 NINCDS-AIREN criteria for 
vascular dementia,33 criteria for Lewy body 
dementia34 and criteria for frontotemporal 
dementia.35 The participants were classified 
into either “clinical dementia diagnosis” or 
“no clinical dementia diagnosis.” The steps 
followed by the research team to recruit the 
memory-service-based participants have 
been thoroughly described elsewhere.24 

Eligibility criteria for participants
All memory-service-based cases (“clinical 

dementia diagnosis”) and controls (“no 
clinical dementia diagnosis”) self-identified 
themselves as Māori and were aged 65 years 
or older. Cases and controls without an 
informant, and those who were unable to 
complete the interview because of signif-
icant sensory or physical impairment, were 
excluded from the study. 

Eligibility criteria for memory-
service-based dementia cases 

The memory-service-based cases were 
recruited if they had been assessed by 
the memory service within six months of 
starting the study. All had been diagnosed 
with dementia by the memory service 
team. The study followed the New Zealand 
Code of Health and Disability Services 
Consumers’ Rights36 (Right 7) in regards 
to participants who were unable to give 
informed consent. The interview was 
terminated if at any stage the participant 
requested or indicated they did not want to 
continue.

Eligibility criteria for memory-
service-based controls

Controls were included if they had 
been assessed by the memory service as 
not having dementia within six months 
of starting the study. We decided to not 
exclude controls with mild cognitive 
impairment (MCI), as excluding them would 
have increased the risk of “spectrum bias” 
causing spuriously accurate results.37

Community-based participants
The community-based controls were 

recruited from a sample through a 
concurrent study aimed at assessing the 
feasibility of conducting a dementia prev-
alence study within two areas of the 
community (served by Counties Manukau 
District Health Board).24 They did not have 
a full specialist assessment; instead, they 
were included in the study if they scored 
≥27 in the Rowland Universal Dementia 
Assessment Scale (RUDAS)38 and 1–3 in 
the Informant Questionnaire on Cognitive 
Decline in the Elderly (IQCODE).39 The high 
cut-off scores for RUDAS and low scores 
for IQCODE were chosen as they effectively 
excluded any potential cases of dementia. 

Validity study informants
All memory-service-based and communi-

ty-based participants had an informant. An 
informant is defined as a person who knows 
the participant well—usually the primary 
caregiver, a family member or someone who 
was responsible for the participant’s care. 
All informants signed a separate consent to 
participate in the study. 
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Blinding
For the memory-service-based partici-

pants, the Māori-friendly 10/66 dementia 
protocol was performed independently of 
the memory service clinical assessment. 
Therefore, the Māori-friendly 10/66 
dementia protocol interviewers were 
blinded to the outcomes of the partici-
pants’ clinical assessment. During a 10/66 
interview, one interviewer assessed the 
informant while another interviewer 
assessed the participant. For the communi-
ty-based controls, the interviewers swapped 
the informant and participant after the 
Māori-friendly 10/66 dementia protocol in 
order to administer the reference-standard 
cognitive screen (IQCODE and RUDAS). 

Interviewers
All face-to-face and telephone contacts 

between the research team and potential 
participants were conducted either in 
English or te reo Māori, depending on the 
participant’s preference. Interviews were 
conducted by research assistants with some 
health background who self-identified as 
Māori and were bilingual (in te reo Māori 
and English). All interviewers participated 
in four training sessions, each one lasting 
four hours. All sections of the Māori-
friendly 10/66 dementia protocol, as well 
as the IQCODE and RUDAS, were included 
in the training sessions. These sessions 
also included the necessary training for 
obtaining informed written consent and 
the procedures to manage unanticipated 
situations. The first three interviews were 
supervised by the study’s principal investi-
gator and a dementia specialist. They gave 
detailed feedback after the conclusion of 
the interview, thereby ensuring that the 
Māori-friendly 10/66 dementia protocol was 
administered correctly. Furthermore, this 
enabled the research assistant to clarify any 
questions presented during the interview.

Interviewing process
The interview was conducted as soon as 

informed written consent was obtained 
from the informant and the participant. The 
interview adhered to tikanga (Māori cultural 
protocols) for whānau (families) at hui 
(meeting/gathering), beginning with karakia 
(prayer) and then mihi (introductions and 
speeches), whanaungatanga (developing 
rapport) and kaupapa (explaining the 

purpose of the interview and how it would 
proceed). The interview would finish with 
karakia, and a koha (gift) of NZ$100 was 
given to the participants and their whānau 
as a token of appreciation for their time. 

Ethical approval
The validity and feasibility studies were 

approved by the New Zealand Northern 
A Health and Disability Ethics Committee 
(numbers 17NTA234 and 18NTA176 
respectively). 

Data analysis
Dementia 10/66 diagnosis

The 10/66 dementia diagnostic algorithm 
was applied to obtain the participants’ 
dementia diagnoses. The algorithm 
establishes the outcome as either “10/66 
dementia” or “no 10/66 dementia” according 
to the final score from the logistic regression 
equation developed in the 10/66 interna-
tional pilot study.16 The equation predicts 
the diagnostic probability of DSM-IV clinical 
dementia syndrome.1

Statistical analysis 
Descriptive frequency distributions and 

mean values were used to describe demo-
graphic data. By comparing the 10/66 
dementia protocol primary outcomes (“10/66 
dementia” or “no 10/66 dementia”) against 
the “clinical dementia diagnosis” or “no 
clinical dementia diagnosis,” we calculated 
the sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), 
positive likelihood ratio (PLR), negative 
likelihood ratio (NLR) and Youden’s index. 
The 95% confidence intervals were calcu-
lated using the Clopper-Pearson statistical 
method.40 Statistical Package for the Social 
Sciences (SPSS) version 25 (Chicago, IL) was 
used for data analysis. 

Results
Translation and adaptation

The following changes were made to the 
10/66 sub-components: 

(i) The CERAD word learning list:27 
one word from the 10-word learning list 
(“queen” was changed to “sailor”). 

(ii) The CSI-D participant questionnaire:25 
one item for naming things (“watch” was 
changed to “table”), three items for the 
naming of body parts (“knuckles” was 
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changed to “fingers,” “elbow” to “ear” 
and “shoulder” to “cheeks”) and one item 
for describing things (“what is a bridge?” 
was changed to “what is a gate?”); all 
five items were changed to words that 
were considered by the kaumātua expert 
advisory group to be of more common 
usage in te reo Māori. One item for 
attention and language (the phrase “no 
ifs, ands or buts” was changed to “neither 
this nor that”) was modified as it was 
considered difficult to translate gram-
matically into te reo Māori. The general 
knowledge question “What is the name 
of the mayor/village head?” was changed 
to “What is the name of the rangatira 
(chief) of this rohe (area)?” This question 
was changed since the terms “mayor” and 
“village heads” are not of common use in 
te reo Māori. “Mayor” relates to a city in 
Aotearoa New Zealand and was therefore 
considered confusing, and “village” is 
uncommon. “Rangatira of this rohe” is 
a phrase used commonly by Māori and 
with the same inference as “mayor/village 
head.” The long-term memory item was 
also changed from “What is the name of the 
civil rights leader who was assassinated in 
Memphis in 1968?” to “What is the name 

of the kuia (elderly Māori woman) from 
Northland who led the Māori land march 
to parliament in 1975?” This is because 
few Māori would know the answer to the 
original question, whereas the answer to 
the adapted question is common general 
knowledge amongst Māori. 

No changes were made to the CSI-D25 
informant questionnaire or the GMS.26

Sample characteristics
We recruited 26 participants: 10 dementia 

cases and 16 controls. All participants 
and informants completed the Māori-
friendly 10/66 dementia protocol (Figure 
2). The interviews were conducted in each 
participant’s preferred language; only one 
interview was conducted in te reo Māori, 
with the rest conducted in English.

The mean (SD) age of the participants was 
75.3 (5.1) years. Fifty percent (n=13) were 
female. Seven participants (26.9%) were 
“married/cohabitating.” The mean (SD) age 
of the informants was 56.6 (16.9) years. 
Eighty-five percent (n=22) were female, and 
34.6% (n=9) reported being the participant’s 
spouse. Other sociodemographic charac-
teristics of participants and informants are 
described in Table 1.

Figure 2: Recruitment flowchart.
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Table 1. Sociodemographic characteristics of participants and informants by reference standard.

Variable No dementia diagnosis 
n=16 (%)

Dementia diagnosis 
n=10 (%)

Age (years) Mean (SD, 95% CI)

Participants 75.1 (3.5, 73.4–77.2) 75.3 (7.1, 70.1–80.4)

Informants 54.0 (21.9, 44.0–65.0) 58.4 (16.9, 45.4–71.4)

Gender (female)

Participants 7 (43.8) 4 (40.0)

Informants 14 (87.5) 8 (80.0)

Marital Status (participants)

Married/cohabitating 6 (37.5) 1 (10.0)

Never married 1 (6.3) 1 (10.0)

Widowed 5 (31.2) 2 (20.0)

Divorced/separated 4 (25.0) 6 (60.0)

Informant relationship with participant

Spouse/partner 8 (50.0) 1 (10.0)

Child 4 (25.0) 5 (50.0)

Son or daughter in law 0 1 (10.0)

Friend 1 (6.3) 0

Other 3 (18.7) 3 (30.0)

Education level (participants)

Primary completed 6 (37.5) 4 (40.0)

Secondary or above 10 (62.5) 6 (60.0)

SD: Standard Deviation, CI: Confidence Interval.
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Diagnostic test accuracy
10/66 dementia diagnosis

Out of 10 participants in the “clinical 
dementia diagnosis” group, nine partic-
ipants were correctly classified by the 
Māori-friendly 10/66 dementia protocol 
(true positives) and one participant was 
mis-classified as not having dementia (false 
negative). Out of 16 participants in the 
“no clinical dementia diagnosis” group, 15 
participants were correctly classified by the 
Māori-friendly 10/66 dementia protocol (true 
negatives) and one participant was mis-clas-
sified as having dementia (false positive). 
Thus, the sensitivity and specificity of the 
Māori-friendly 10/66 dementia protocol 
were 90.0% (95% CI 62.8–99.4) and 93.8% 
(95% CI 75.3–99.6) respectively. The PPV was 
90.0% (95% CI 62.8–99.4), NPV was 93.8% 
(95% CI 75.3–99.6), PLR was 9.3 (CI 1.4–60.4), 
NLR was 0.06 (CI 0.01–0.46) and Youden’s 
index was 0.83. 

Discussion
Our study showed that the Māori-friendly 

10/66 dementia protocol has adequate clino-
metric properties, with a sensitivity of 90.0% 
and specificity of 93.8%. This demonstrates 
its discriminatory abilities for future popu-
lation-based dementia studies that involve 
Māori. To the best of our knowledge, this is 
the first validity study of the 10/66 dementia 
protocol focusing on Māori in Aotearoa New 
Zealand or elsewhere. 

The clinometric properties of the Māori-
friendly 10/66 dementia protocol mirrored 
the results of other 10/66 dementia protocols 
reported in the literature (Table 2). The 
demographics of the Māori sample were 
weighted towards those with a low education 
and therefore our results are comparable to 
the original10/66 Dementia Research Group 
validity study, which found a sensitivity of 
94% and a specificity of 94% in people with 
low education.16

There are some limitations that need to be 
acknowledged. The main limitation is that 
our study sample was small compared to 
previous 10/66 dementia protocol studies, 
and therefore there will be greater uncer-
tainty about the results. Studies with a small 
sample size may increase the occurrence 

of Type II error. We designed our study 
according to the requirements for minimum 
sample size (n=52),30 but we were only able 
to include full data for 16 controls and 10 
dementia cases. This was because we experi-
enced difficulties recruiting Māori from the 
memory service and the community. Only 
12% (n=43) of the Counties Manukau District 
Health Board memory service attendees 
who received a new dementia diagnosis 
in a three-year period were Māori.9 We 
also had a higher-than-expected rate of 
incomplete assessments in the community 
due to unavailability of informants (57% 
of the control group). Only one partic-
ipant was interviewed in te reo Māori, as 
the remainder chose to be interviewed in 
English. However, it should be pointed out 
that we are testing the diagnostic accuracy 
of the adapted Māori-friendly 10/66 
dementia protocol (as co-developed by an 
expert group of kaumātua). This Māori-
friendly 10/66 dementia protocol has an 
English and a te reo Māori version. We took 
advice on this matter from Professor Martin 
Prince, Director of the 10/66 Dementia 
Research Group, as we knew that we were 
unlikely to find a sufficient number of 
participants who would chose to be inter-
viewed in te reo Māori—as many Māori of 
this generation were banned from speaking 
te reo in their childhoods. Professor Prince’s 
original 10/66 dementia protocol has already 
been adapted and validated in numerous 
cultures and languages (Table 2), and the 
aim of this study was therefore to test 
that our Māori-friendly 10/66 dementia 
protocol worked in the target population. 
We are confident that the Māori-friendly 
10/66 dementia protocol is suitable for use 
in research within the Māori community. 
However, the diagnostic accuracy of this 
Māori-friendly 10/66 dementia protocol 
could be further confirmed in a validity 
study nested within a future prevalence 
study in order to confirm our findings. This 
approach has been used before in other 
studies using the 10/66 dementia protocol.19 

To date, the extent and impact of dementia 
in the Māori population has never been 
assessed. The information obtained from 
a population-based study can be used to 
compare health outcomes and inequities 
related to dementia between Māori and 
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Table 2: Comparison of sensitivity and specificity of the 10/66 dementia protocol in samples from differ-
ent populations

Author, year Place,  
language

 Adaptation
to local 
culture and 
language 

10/66 dementia protocol
Sample size

Sensitivity Specificity

Present
Study

New Zealand,
te reo Māori 
and English

Yes 90.0% 93.8% 26

Prince, 200316 Multiple Yes 94.0% 94.0% b 2,885

Prince, 200841 Cuba, Spanish Yes 93.2% 96.8% 1,887

Nozari, 2009a42 Iran, Farsi Yes 98.3% 98.3% 120

Subramani-
am, 201519

Multiple Yes 95.6% 81.8% 2,421

Phung, 201517
Lebanon, 
Arabic

Yes 92.0% 95.1% 244

Khan, 202018 Pakistan, Urdu Yes 70.3% 91.7% 257

Clinical diagnosis was reference standard for all included studies.
a Published as a letter to the editor. b In people with low education.

non-Māori in Aotearoa New Zealand.6 
Further analysis can also be used by 
government agencies to develop culturally 
appropriate dementia services for Māori 
living with dementia and their whānau, 
in addition to informing the development 
of strategies to reduce the impact of 
dementia and specific policies to raise 
public awareness about dementia and its 
prevention in the Māori community. 

Conclusion
A Māori dementia prevalence study will 

provide the foundation to achieve equitable 
outcomes for Māori living with dementia. 
Our study has demonstrated that the Māori-
friendly 10/66 dementia protocol has the 
potential to be used in a dementia popula-
tion-based study for Māori in Aotearoa New 
Zealand. 



51

article

NZMJ 21 January 2022, Vol 135 No 1548
ISSN 1175-8716 	  © NZMA
www.nzma.org.nz/journal

Competing interests:
Nil.

Acknowledgements:
We acknowledge the support of the memory service staff at Middlemore 

Hospital CMDHB, the memory service and community participants and their 
families, without whom this study would not have been possible.

Author information:
Adrian Martinez-Ruiz: PhD student, Department of Psychological 
Medicine, The University of Auckland, Auckland, New Zealand.
Sarah Cullum: Associate Professor, Department of Psychological 
Medicine, The University of Auckland, Auckland, New Zealand.

Gary Cheung: Senior Lecturer, Department of Psychological Medicine, 
The University of Auckland, Auckland, New Zealand.

Susan Yates: Clinical Psychologist/Neuropsychologist/Research Fellow, Department 
of Psychological Medicine, The University of Auckland, Auckland, New Zealand.
Rita Krishnamurthi: Associate Professor, The National Institute for Stroke and 

Applied Neurosciences, Auckland University of Technology, Auckland.
Claudia Rivera Rodriguez: Lecturer, Department of Statistics, 

The University of Auckland, Auckland, New Zealand.
Ngaire Kerse: Joyce Cook Chair in Ageing Well, School of Population 

Health, The University of Auckland, Auckland, New Zealand.
Makarena Dudley: Te Rarawa, Te Aupōuri, Ngāti Kahu, Senior Lecturer, School 

of Psychology, The University of Auckland, Auckland, New Zealand.
Corresponding author:

Makarena Dudley PhD, Te Rarawa, Te Aupōuri, Ngāti Kahu, Senior Lecturer, School of 
Psychology, The University of Auckland, Auckland, New Zealand; m.dudley@auckland.ac.nz 

URL:
www.nzma.org.nz/journal-articles/diagnostic-accuracy-of-10-66-dementia-

protocol-in-maori-kaumatua-elders-living-in-aotearoa-new-zealand

REFERENCES
1.	 American Psychiatric 

Association. Diagnostic 
and Statistical Manual of 
Mental Disorders: DSM-IV. 
4th ed.: Washington, DC, 
USA: American Psychiatric 
Association; 1994.

2.	 World Health Organization. 
Dementia: A Public 
Health Priority. Geneva, 
Switzerland: WHO; 2012.

3.	 Prince M, Wimo A, 
Guerchet M, et al. World 
Alzheimer report 2015: the 
global impact of dementia, 
an analysis of prevalence, 
incidence, costs and trends. 
London, UK: Alzheimer’s 
Disease International; 2015.

4.	 Statistics New Zealand 
Tatauranga Aotearoa 
[Internet]. New Zealand: 
Statistics New Zealand; 
2018 [cited 2021 Mar 17]. 
Statistics about Ethnicity 

Give Information by the 
Ethnic Groups that People 
Identify with or Feel 
They Belong to. Available 
online: https://www.stats.
govt.nz/topics/ethnicity

5.	 Dyall L. Dementia: 
continuation of health 
and ethnic inequalities 
in New Zealand. N Z Med 
J. 2014;127(1389):68-80.

6.	 Cullum S, Dudley M, Kerse 
N. The case for a bicultural 
dementia prevalence 
study in Aotearoa New 
Zealand. N Z Med J. 
2020;133(1524):119-25.

7.	 Deloitte Report for 
Alzheimer’s New Zealand. 
Updated Dementia 
Economic Impact Report 
2016. New Zealand. 2017. 
Available from: https://cdn.
alzheimers.org.nz/wp-
content/uploads/2021/05/

Economic-Impacts-
of-Dementia-2017.pdf 
(accessed on 01 Dec 2021).

8.	 Walesby KE, Exeter DJ, 
Gibb S, et al. Prevalence 
and geographical variation 
of dementia in New 
Zealand from 2012 to 
2015: Brief report utilising 
routinely collected data 
within the Integrated Data 
Infrastructure. Australas J 
Ageing. 2020;39(3):297-304.

9.	 Cullum S, Mullin K, Zeng 
I, et al. Do community-
dwelling Māori and 
Pacific peoples present 
with dementia at a 
younger age and at a 
later stage compared 
with NZ Europeans? 
Int J Geriatr Psychiatry. 
2018;33(8):1098-104.

10.	 Theodore R, McLean R, 
TeMorenga L. Challenges 



52

article

NZMJ 21 January 2022, Vol 135 No 1548
ISSN 1175-8716 	  © NZMA
www.nzma.org.nz/journal

to addressing obesity for 
Māori in Aotearoa/New 
Zealand. Aust N Z J Public 
Health. 2015;39(6):509-12.

11.	 Cameron VA, Faatoese 
AF, Gillies MW, et al. A 
cohort study comparing 
cardiovascular risk 
factors in rural Māori, 
urban Māori and non-
Māori communities 
in New Zealand. BMJ 
Open. 2012;2(3).

12.	 Bullen C, Tipene-Leach 
D, Vander Hoorn S, et al. 
Ethnic differences in blood 
pressure: findings from 
the Fletcher Challenge-
Auckland University Heart 
and Health Study. N Z Med 
J. 1996;109(1032):395-7.

13.	 Joshy G, Simmons 
D. Epidemiology of 
diabetes in New Zealand: 
revisit to a changing 
landscape. N Z Med J. 
2006;119(1235):U1999.

14.	 Ministry of Health. New 
Zealand Framework 
for Dementia Care. 
Wellington, New Zealand: 
Ministry of Health; 2013.

15.	 Dudley M, Menzies O, 
Elder H, et al. Mate 
wareware: Understanding 
‘dementia’ from a Māori 
perspective. N Z Med J. 
2019;132(1503):66-74.

16.	 Prince M, Acosta D, 
Chiu H, et al. Dementia 
diagnosis in developing 
countries: a cross-cultural 
validation study. Lancet. 
2003;361(9361):909-17.

17.	 Phung KT, Chaaya M, 
Waldemar G, et al. 
Validation of the 10/66 
Dementia Research Group 
diagnostic assessment 
for dementia in Arabic: 
a study in Lebanon. J 
Geriatr Psychiatry Neurol. 
2014;27(4):282-90.

18.	 Khan QUA, Prince MJ, 
Khalid W, Zulfiqar M. 
Translation and Validation 
of 10/66 Dementia 
Diagnostic Battery in 

Urdu in Karachi, Pakistan. 
Alzheimer Dis Assoc 
Disord. 2020;34(2):163-9.

19.	 Subramaniam M, Chong 
SA, Vaingankar JA, et al. 
Prevalence of Dementia in 
People Aged 60 Years and 
Above: Results from the 
WiSE Study. J Alzheimers 
Dis. 2015;45(4):1127-38.

20.	 Martinez-Ruiz A, 
Krishnamurthi R, Dahiya 
ES, et al. Diagnostic 
Accuracy of 10/66 Dementia 
Protocol in Fijian-Indian 
Elders Living in New 
Zealand. International 
Journal of Environmental 
Research and Public 
Health. 2021;18(9):4870.

21.	 Haitana T, Pitama S, 
Rucklidge JJ. Cultural biases 
in the Peabody Picture 
Vocabulary Test-III: Testing 
Tamariki in a New Zealand 
Sample. New Zealand 
Journal of Psychology 
(Online). 2010;39(3):24-34.

22.	 Shepherd I, Leathem 
J. Factors affecting 
performance in cross-
cultural neuropsychology: 
from a New Zealand 
bicultural perspective. 
J Int Neuropsychol 
Soc. 1999;5(1):83-4.

23.	 Ogden JA, McFarlane-
Nathan G. Cultural bias 
in the neuropsychological 
assessment of young 
Māori men. New Zealand 
Journal of Psychology. 
1997;26(2):2-12.

24.	 Martinez-Ruiz A, Yates 
S, Cheung G, et al. Living 
with Dementia in Aotearoa 
(LiDiA): a cross-sectional 
feasibility study protocol 
for a multiethnic dementia 
prevalence study in 
Aotearoa/New Zealand. BMJ 
Open. 2021;11(5):e046143.

25.	 Hall KS, Gao S, Emsley CL, 
et al. Community screening 
interview for dementia 
(CSI ‘D’); performance in 
five disparate study sites. 
Int J Geriatr Psychiatry. 
2000;15(6):521-31.

26.	 Copeland JR, Dewey ME, 
Griffiths-Jones HM. A 
computerized psychiatric 
diagnostic system and 
case nomenclature for 
elderly subjects: GMS 
and AGECAT. Psychol 
Med. 1986;16(1):89-99.

27.	 Morris JC, Heyman A, Mohs 
RC, et al. The Consortium 
to Establish a Registry 
for Alzheimer’s Disease 
(CERAD). Part I. Clinical 
and neuropsychological 
assessment of Alzheimer’s 
disease. Neurology. 
1989;39(9):1159-65.

28.	 Prince M, Ferri CP, Acosta D, 
et al. The protocols for the 
10/66 dementia research 
group population-based 
research programme. BMC 
Public Health. 2007;7:165.

29.	 Shahwan SBM, 
Subramaniam M, 
Vaingankar J, Ann CS. 
Translation of the WHO 
CIDI into Bahasa Melayu. 
Journal of Tropical 
Psychology. 2015;5:e3.

30.	 Bujang MA, Adnan 
TH. Requirements for 
Minimum Sample Size for 
Sensitivity and Specificity 
Analysis. J Clin Diagn Res. 
2016;10(10):Ye01-ye6.

31.	 American Psychiatric 
Association. Diagnostic 
and Statistical Manual of 
Mental Disorders: DSM-5. 
5th ed. Arlington, TX, USA: 
American Psychiatric 
Association; 2013.

32.	 McKhann GM, Knopman 
DS, Chertkow H, et al. The 
diagnosis of dementia due 
to Alzheimer’s disease: 
recommendations from the 
National Institute on Aging-
Alzheimer’s Association 
workgroups on diagnostic 
guidelines for Alzheimer’s 
disease. Alzheimers 
Dement. 2011;7(3):263-9.

33.	 Roman GC, Tatemichi TK, 
Erkinjuntti T, et al. Vascular 
dementia: diagnostic 
criteria for research 
studies. Report of the 



53

article

NZMJ 21 January 2022, Vol 135 No 1548
ISSN 1175-8716 	  © NZMA
www.nzma.org.nz/journal

NINDS-AIREN International 
Workshop. Neurology. 
1993;43(2):250-60.

34.	 McKeith IG, Boeve 
BF, Dickson DW, et al. 
Diagnosis and management 
of dementia with Lewy 
bodies: Fourth consensus 
report of the DLB 
Consortium. Neurology. 
2017;89(1):88-100.

35.	 Neary D, Snowden 
JS, Gustafson L, et al. 
Frontotemporal lobar 
degeneration: a consensus 
on clinical diagnostic 
criteria. Neurology. 
1998;51(6):1546-54.

36.	 Health & Disability 
Commissioner Te Toihau 
Hauora, Hauātanga 
[Internet]. [cited 2021 
Mar 17]. Code of Health 
and Disability Services 
Consumers’ Rights New 

Zealand.. Available 
from: https://www.
hdc.org.nz/your-rights/
about-the-code/code-of-
health-and-disability-
services-consumers-rights 

37.	 Whiting PF, Rutjes AW, 
Westwood ME, et al. 
QUADAS-2: a revised tool 
for the quality assessment 
of diagnostic accuracy 
studies. Ann Intern Med. 
2011;155(8):529-36.

38.	 Storey JE, Rowland JT, 
Basic D, et al. The Rowland 
Universal Dementia 
Assessment Scale 
(RUDAS): a multicultural 
cognitive assessment 
scale. Int Psychogeriatr. 
2004;16(1):13-31.

39.	 Jorm AF, Korten AE. 
Assessment of cognitive 
decline in the elderly by 
informant interview. Br J 

Psychiatry. 1988;152:209-13.

40.	 Clopper CJ, Pearson ES. 
The Use of Confidence 
or Fiducial Limits 
Illustrated in the Case of 
the Binomial. Biometrika. 
1934;26(4):404-13.

41.	 Prince MJ, de Rodriguez JL, 
Noriega L, et al. The 10/66 
Dementia Research Group’s 
fully operationalised DSM-
IV dementia computerized 
diagnostic algorithm, 
compared with the 10/66 
dementia algorithm and 
a clinician diagnosis: a 
population validation 
study. BMC Public 
Health. 2008;8(1):219.

42.	 Nozari N, Ferri CP, Farin F, 
et al. Validation of the 10/66 
Dementia Research Group’s 
10/66 Dementia diagnosis 
in Iran. Int Psychogeriatr. 
2009;21(3):604-5.



Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


