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Abstract

Introduction:ThepopulationofAmerican Indians andAlaskaNatives (AI/ANs) aged65

and older is growing rapidly, raising concerns about Alzheimer’s disease (AD) in their

communities.

Methods:We distributed a survey incorporating the Alzheimer’s Disease Knowledge

Scale to341AI/ANcommunitymembers attending cultural events.Wecomputedaver-

age adjusted predictions and 95% confidence intervals from a linear regressionmodel,

used joint F tests to examine differences in scores according to demographic variables,

calculated the percentage of correct items for each participant, and computed domain-

specific averages across the sample.

Results: The average score was 19.0 (maximum30); the average percentage of correct

responses was 63%. Higher scores were associated with education but not with age,

sex, or rural versus urban residence. Low scoreswere observed for items on caregiving

and disease risk.

Discussion: Participants weremoderately well informed about AD, but specific knowl-

edge domains call for community outreach and education.

KEYWORDS

AlaskaNative, Alzheimer’s disease, American Indian, dementia, education, health communication,
Indigenous

1 BACKGROUND

Alzheimer’s disease (AD) is the leading cause of dementia and themost

rapidly increasing cause of death in the United States.1,2 American

Indians and Alaska Natives (AI/ANs) are concerned about AD, as it

has a major impact on their communities.2 Although AI/ANs are cul-

turally diverse and dispersed across the United States, they share a

high prevalence of well-known AD risk factors, including limited phys-

ical activity,3 low socioeconomic status,4–7 hypertension,8–11 type 2

diabetes,12 obesity,8,13,14 smoking,12,15,16 and high cholesterol.17,18

Life expectancy among AI/ANs over the last 50 years has improved
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by as much as 30 years,19,20 resulting in a tripling of the population

share of people aged 65 and older. From 2012 to 2050, the number

of AI/ANs in this age range is expected to triple again, to 1,624,000,

while the number of those aged 85 and older will increase seven-fold,

to 300,000.21 People aged65 and older now comprise 15%of the over-

all AI/AN population, compared to 4.8% in the 1970s.

These changing demographics have made AD much more visible in

AI/AN communities than in the past. They also underscore the need for

an aggressive agenda to raise awareness of AD and address its impact

amongAI/ANs. Characterizing community knowledge ofAD is a critical

first step in developing and evaluating educational campaigns, but
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little is known about AI/ANs’ AD knowledge. The few extant studies

have noted diverse levels of understanding, perceptions that differ

from those of mainstream society, and culture-specific interpretations

of AD and dementia.22 For example, a 2010 study found that First

Nation Elders in Canada believed that changes in diet during recent

generations were themain cause of memory loss in later life.23

However, only a few small studies have examined AI/ANs’ knowl-

edge of AD or dementia, including the primary clinical features of AD,

its impact on function, and its prognosis and outcomes in their com-

munities. Therefore, we surveyed AI/AN community members at four

cultural events in the Pacific Northwest region of the United States by

using the Alzheimer’s Disease Knowledge Scale (ADKS),22 a 30-item

true/false instrument that has been applied with other populations

in previous studies.24,25 Our goals were to quantify the nature and

extent of knowledge about AD and dementia amongAI/AN community

members and to examine potential variation associated with demo-

graphic factors such as age, sex, education, and urban versus rural

residence.

2 METHODS

2.1 Population and procedures

Ahealth needs assessment survey, including theADKS,was distributed

at four urban pow-wows in Seattle, Washington, in 2016 and 2017.

Urban pow-wows are inter-tribal events that are open to the public

but attended primarily byNative people. They are ideal venues for sur-

veying community members, because they attract large numbers of

AI/ANs who represent a wide range of ages and tribes from the Pacific

Northwest and other regions of western North America.26 They also

reach AI/ANs who do not regularly use health-care services. In addi-

tion to celebrating Native culture, urban pow-wows attract vendors

and community organizations that offer information on employment

opportunities and health, behavioral, and social services, typically at

booths arranged in a circular formation around the social activities of

dancing and drumming.

Surveys were completed by 438 attendees, with help provided by

the staff of Partnerships for Native Health, a unit at Washington State

University that conducts community-centered research, training, edu-

cation, and outreach to improve the health of AI/ANs. All data were

collected anonymously. Attendees were free to approach staff mem-

bers, learn about the survey, and participate if they were interested.

To establish eligibility, interested attendeeswere asked to confirm that

theywereat least 18years old and self-identified asAI/AN.Eligible par-

ticipants received a $5 gift card for completing the survey.

2.2 Measures

The health needs assessment survey included items related to cancer

screening, kidney disease, Parkinson’s disease, AD, and demographic

characteristics. This report focuses on familiarity with AD based on

RESEARCH INCONTEXT

1. Systematic review: The authors completed a comprehen-

sive reviewof studiesquantifying thenatureandextentof

knowledge about Alzheimer’s disease (AD) and dementia

among American Indians and Alaska Natives, but found

no prior studies that administered the Alzheimer’s Dis-

ease Knowledge Scale (ADKS) in this population. They

cite extant empirical studies of the cultural understand-

ing of dementia amongNative people.

2. Interpretation: Native study participants were moder-

ately well informed about AD. However, the lowest per-

centage of correct items involved caregiving and risk fac-

tors. Knowledge about ADwas positively associated with

higher levels of education, consistent with previous stud-

ies in minority populations.

3. Future directions: This study is the first use of ADKS

to assess knowledge of AD in Native people. Results

informed the development of a state-wide outreach

and education effort involving tribal programs. Future

work must improve culturally grounded recognition and

interpretation of declining cognitive ability among older

Native people.

HIGHLIGHTS

∙ A total of 341 Native people completed the Alzheimer’s

Disease Knowledge Scale.

∙ There is moderate knowledge of Alzheimer’s disease (AD)

among Indigenous North Americans.

∙ Community education is needed to improve knowledge of

AD.

items in the ADKS. All 438 participants were asked if they had ever

heard of AD; a response of “yes” prompted administration of the

ADKS instrument in 341 participants. ADKS is a self-administered

questionnaire based on the older Alzheimer’s Disease Knowledge

Test.11 The ADKS has not been validated with AI/AN populations, yet

has been validated in other populations. It takes 5 to 10 minutes to

complete and is designed for use with laypeople, patients, caregivers,

and health-care professionals.22 It comprises 30 true/false items

in seven domains: life impact (three items), risk factors (six items),

treatment and management (four items), assessment and diagnosis

(four items), caregiving (five items), symptoms (four items), and disease

course (four items). Each correct answer is worth 1 point, with higher

scores indicating more knowledge (range 0 to 30). For each partici-

pant, the percentage of correct items in each domain is computed by
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dividing the number of correct responses by the number of items in the

domain.

The survey also collected demographic characteristics, including

education, defined as highest grade of school completed, and primary

place of residence, determined by asking where the respondent lived

most of the year (reservation; rural area or town but not on a reserva-

tion; or largemetropolitan area).

2.3 Data analysis

Age in years was categorized as 18 to 24, 25 to 34, 35 to 44, 45 to

54, 55 to 64, and 65 or older. Descriptive statistics were calculated

as percentages. Average adjusted predictions27 and 95% confidence

intervals (CIs) for ADKS score were computed from a linear regres-

sionmodel including age, sex, education, andplace of residence as inde-

pendent variables. Categorical variables were included as dummy vari-

ables in the regression model. We present average adjusted predic-

tions where the association between ADKS score and each indepen-

dent variable is adjusted for other variables in themodel.Weused joint

F tests to examine differences in ADKS score according to each demo-

graphic characteristic. For an analysis of ADKS domains, we calculated

the percentage of correct items per domain for each participant and

then computeddomain-specific averages across the entire sample.Due

to the dichotomous nature of the ADKS items, 50% correct is expected

by chance alone. Higher than 50% correct could indicate knowledge

about an ADKS item or domain while lower than 50% correct could

indicatemisconceptions.

Multiple imputation was used, given a concern for potential bias

if data were not missing completely at random. Demographic charac-

teristics had little missing data (0.6% for age and education, and 1.8%

for urban residence). “Missingness” for individual ADKS items ranged

from 2.1% to 5.9%; however, 20.5% of participant were missing one or

more items.Multiple imputation at the item level for multi-item instru-

ments produces the least bias and best coverage compared to alterna-

tive imputation methods.28 We used multiple imputation by chained

equations.29 The imputation model included age, education, place of

residence, and all 30 ADKS items. We attempted to include sex in the

imputation model, but the models did not converge, likely because of

the small number of “Other” responses. We imputed 10 datasets and

used Rubin’s rule to compute combined point estimates and standard

errors to account for variability due to the imputation process.29 All

analyses were performedwith Stata 15.30

3 RESULTS

A total of 438 participants completed the survey; 341 (78%) had heard

of AD. Participants who had heard of AD were older, had a similar

sex distribution, had more education, and were more likely to live in a

metropolitan area compared to participants who had not heard of AD

(Table 1). The 341 participants who had heard of AD and responded to

ADKS itemswere included in further analyses. This subsample included

TABLE 1 Demographic characteristics among participants who
have and have not heard of Alzheimer’s disease, American
Indian/Native Alaskan pow-wow attendees (n= 438)

Heard of Alzheimer’s

disease

No Yes

Characteristic % % P

Age in years .02

18–24 24 13

25–34 29 21

35–44 18 20

45–54 9 19

55–64 12 18

65–85 8 10

Sex .26

Female 56 62

Male 44 36

Other <1 2

Completed education <.001

<High school 21 7

High school, GED, Vocational

school

45 25

Some college 25 39

College graduate 9 30

Residencemost of year .05

Reservation 17 14

Rural area or town, but not on

reservation

36 25

Largemetropolitan area 47 61

awide age distribution (mean 43; range 18 to 85 years) andwasmostly

female (62%).Nearly one-thirdof participants (30%)were collegegrad-

uates and 61% lived in a large metropolitan area (Table 2). The mean

ADKS score was 19.0 (95%CI 18.6–19.4); scores did not differ accord-

ing to age or sex. Mean ADKS scores increased with increasing educa-

tion but did not vary by primary place of residence.

The average percentage of correct responses for the full surveywas

63% (95% CI= 62%–65%, Table 3), but this percentage varied accord-

ing to ADKS domain. Most participants (86%, 95% CI = 82%–90%)

answered more than half the ADKS items correctly. The lowest per-

centage of correct responses was observed in the caregiving domain

(55%, 95% CI= 53–58%), while three other domains—assessment and

diagnosis, disease course, and life impact—all had the highest percent-

age (69%, 95% CI = 66%–72% for all). The percentage correct also

varied according to survey item (Table 4). Two items in caregiving had

the lowest percentage of correct responses (28%, 95%CI= 23%–33%,

and 38%, 95% CI = 33%–44%), and one item in disease course (87%,

95% CI = 83–90%) and one in assessment and diagnosis (85%, 95%

CI = 81%–89%) were similar for the highest percentage of correct

answers.
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TABLE 2 Alzheimer’s Disease Knowledge Scale according to
demographic characteristics, American Indian/Native Alaskan
pow-wow attendees (n= 341)

Characteristic %

Average Adjusted

ADKS* (95%CI)

P for
difference in

ADKS

Age in years .59

18–24 13 18.2 (17.2–19.3)

25–34 21 18.8 (17.9–19.7)

35–44 20 19.0 (18.1–19.9)

45–54 19 19.5 (18.6–20.4)

55–64 18 19.0 (18.1–20.0)

65–85 10 19.4 (18.1–20.7)

Sex .25

Female 62 19.2 (18.7–19.7)

Male 36 18.6 (17.9–19.3)

Other 2 20.6 (17.6–23.5)

Completed education <.001

<High school 7 15.3 (13.7–16.8)

High school, GED,

Vocational school

25 17.2 (16.4–18.1)

Some college 39 19.2 (18.6–19.8)

College graduate 30 21.0 (20.3–21.7)

Residencemost of year .43

Reservation 14 18.4 (17.3–19.4)

Rural area or town, but

not on reservation

25 18.9 (18.1–19.7)

Largemetropolitan area 61 19.2 (18.7–19.7)

*ADKS = Alzheimer’s Disease Knowledge Scale. Values are average

adjusted predictions from a linear regression model including independent

variables age, sex, education, and residence.

TABLE 3 Alzheimer’s Disease Knowledge Scale (ADKS) domains
among adult American Indian/Native Alaskan pow-wow attendees
(n= 341)

ADKS domain

Average percent of items

correct % (95%CI)

≥ 50% of ADKS item answered correctly 86 (82–90)

Overall ADKS (30 items) 63 (62–65)

Assessment and diagnosis (4 items) 69 (67–72)

Disease course (4 items) 69 (66–72)

Life impact (3 items) 69 (66–72)

Treatment andmanagement (4 items) 68 (65–71)

Symptoms (4 items) 62 (59–65)

Risk factors (6 items) 57 (55–59)

Caregiving (5 items) 55 (53–58)

TABLE 4 Performance on the Alzheimer’s Disease Knowledge
Scale (ADKS) by adult American Indian/Alaska Native pow-wow
attendees (n= 341)

ADKS item

Provided correct

response% (95%CI)

Assessment andDiagnosis Domain

If trouble withmemory and confused

thinking appears suddenly, it is likely

due to Alzheimer’s disease (FALSE)

51 (46–57)

Alzheimer’s disease is one type of

dementia (TRUE)

85 (81–89)

Symptoms of severe depression can be

mistaken for symptoms of Alzheimer’s

disease (TRUE)

62 (57–67)

When a personwith Alzheimer’s disease

becomes agitated, a medical

examinationmight reveal other health

problems that caused the agitation

(TRUE)

78 (73–82)

Disease Course Domain

In rare cases, people have recovered from

Alzheimer’s disease (FALSE)

65 (60–70)

Eventually, a personwith Alzheimer’s

disease will need 24-hour supervision

(TRUE)

87 (83–90)

After symptoms of Alzheimer’s disease

appear, the average life expectancy is

6–12 years (TRUE)

57 (51–62)

A personwith Alzheimer’s disease

becomes increasingly likely to fall down

as the disease gets worse (TRUE)

68 (63–73)

Life Impact Domain

It is safe for people with Alzheimer’s

disease to drive, as long as they have a

companion in the car at all times

(FALSE)

79 (75–84)

Most people with Alzheimer’s disease live

in nursing homes (FALSE)

54 (48–59)

People with Alzheimer’s disease are

particularly prone to depression (TRUE)

74 (69–79)

Treatment andManagement Domain

Alzheimer’s disease cannot be cured

(TRUE)

74 (69–79)

When a person has Alzheimer’s disease,

using reminder notes is a crutch that

can contribute to decline (FALSE)

61 (55–66)

People whose Alzheimer’s disease is not

yet severe can benefit from

psychotherapy for depression and

anxiety (TRUE)

66 (61–71)

Poor nutrition canmake the symptoms of

Alzheimer’s disease worse (TRUE)

72 (67–77)

SymptomsDomain

Tremor or shaking of the hands or arms is

a common symptom in people with

Alzheimer’s disease (FALSE)

50 (45–56)

(Continues)
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TABLE 4 (Continued)

ADKS item

Provided correct

response% (95%CI)

Most people with Alzheimer’s disease

remember recent events better than

things that happened in the past

(FALSE)

63 (58–68)

One symptom that can occur with

Alzheimer’s disease is believing that

other people are stealing one’s things

(TRUE)

60 (55–65)

Trouble handlingmoney or paying bills is a

common early symptom of Alzheimer’s

disease (TRUE)

75 (70–79)

Risk Factor Domain

Genes can only partially account for the

development of Alzheimer’s disease

(TRUE)

68 (63–73)

Prescription drugs that prevent

Alzheimer’s disease are available

(FALSE)

59 (54–64)

People in their 30s can have Alzheimer’s

disease (TRUE)

72 (67–77)

It has been scientifically proven that

mental exercise can prevent a person

from getting Alzheimer’s disease

(FALSE)

44 (39–49)

Having high blood pressuremay increase a

person’s risk of developing Alzheimer’s

disease (TRUE)

53 (48–59)

Having high cholesterol may increase a

person’s risk of developing Alzheimer’s

disease (TRUE)

47 (42–52)

Caregiving Domain

People with Alzheimer’s disease do best

with simple instructions giving one step

at a time (TRUE)

84 (80–88)

When people with Alzheimer’s disease

repeat the same question or story

several times, it is helpful to remind

them that they are repeating

themselves (FALSE)

49 (44–55)

If a personwith Alzheimer’s disease

becomes alert and agitated at night, a

good strategy is to try tomake sure that

the person gets plenty of physical

activity during the day (TRUE)

75 (70–80)

Once people have Alzheimer’s disease,

they are no longer capable of making

informed decisions about their own

care (FALSE)

38 (33–44)

When people with Alzheimer’s disease

begin to have difficulty taking care of

themselves, caregivers should take over

right away (FALSE)

28 (23–33)

4 DISCUSSION

Our study findings indicate a moderate level of knowledge about AD

among AI/ANs residing in the Pacific Northwest of North America,

given the averageADKS scoreof 19and theoverall averageof 63%cor-

rect responses. These averages are slightly lower than those reported

in another study that included U.S. minority groups.22,31 Yet, they are

generally consistent with the results of a recent systematic review,

which found that knowledge of dementia is often poor to moderate

among racial and ethnic minorities.32 Like others,24 we found that

knowledge about AD was positively associated with higher levels of

education but did not vary by age, sex, or place of residence. Carpenter

et al., who developed the ADKS, also found that knowledge about AD

was more extensive in two categories of respondents: those who had

attended a dementia support group (mean score = 26 vs 21 for non-

attendees), and those who had completed a class or educational pro-

gram about dementia (mean score = 24 vs 21 for non-attendees).22,31

We did not ask additional questions about these characteristics in our

pow-wow survey.

Empirical studies of the cultural understanding of dementia among

Native people are rare,33 but extant literature suggests that cognitive

impairment and dementia might be viewed differently among AI/ANs

relative to other U.S. populations.23,34,35 For example, Choctaw elders

embraced three different views of dementia.36 In one view, dementia

reflected normal aging; in the second, it accompanied the transition to

the next world; and in the third, it reflected a combination of various

explanations. Another small study noted that Northern Plains elders

also expressed a range of views on dementia, with many stating that

AD was rare in their tribe. Mental acuity was judged primarily in rela-

tion to an elder’s ability to recall details about the distant past, which

can remain intact well into the later stages of dementia.33 Another

report found that Pueblo family caregiverswere less embarrassed than

researchers expectedby the inappropriate behavior of their “confused”

elders.37 In another study involving a series of sharing circles and inter-

views with elders, memory loss was attributed both to going through

the full circle of life and to living in the way ofWhite people.23

Collectively, these studies suggest that recognition of dementia as

a disease is infrequent among AI/ANs, and that a consistent explana-

tory model of dementia is not available in tribal traditions.38 Such vari-

ations in the cultural recognition and interpretation of declining cog-

nitive ability will pose barriers to the kinds of programs we envision.

This includes community education programs that raise awareness of

AD which aim to change widespread perceptions that memory loss is

part of normal aging. Barriers created by a lack of knowledge among

Native community members have been cited by elders to negatively

impact dementia care and seeking treatment.39 Explanatory models

in AI/AN cultures attribute dementia variously to “naturalization” (eg,

dementia is the Creator’s plan for ultimate learning); to an imbalance

in the patient’s spiritual, emotional, or social environment (eg, demen-

tia results from breaking a cultural taboo); to a spiritual transition (eg,

the patient’s spirit has already crossed over into the next world); or to

the stress of living simultaneously in traditional andWhite society.36 As
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long as AD symptoms are not regarded as a cause for concern, declines

in memory will not be reported to health-care providers, further hin-

dering diagnosis.40,41

Disparities in health-care access among AI/ANs will also present

formidable barriers to community education about AD. Such dispar-

ities include lack of a regular primary care physician,13 inadequate

health education,15 and the need to travel long distances for clinical

services.16 Demographic and institutional factors present further

complications. Between 1940 and 1996, AI/AN life expectancy

increased from 51 to 71 years.42 Despite subsequent improvements,

nevertheless, life expectancy is still 5.5 years shorter in AI/ANs than

in the U.S. all-races population (73 vs 78.5 years).43 Unfortunately,

the health-care systems that serve the aging AI/AN population are

unprepared for the economic and social burdens associated with

AD. Many AI/ANs receive care through the Indian Health Service,44

which is perennially underfunded. Recent data provided by this

institution indicate that rates of mortality due to AD in AI/ANs are

lower than corresponding rates in the all-races population.43 However,

the experience of Indian Health Service clinicians suggests that the

reported prevalence of AD in Native people does not accurately

reflect its true prevalence, because dementia in AI/ANs is under-

identified.2 Meanwhile, competing health-care and social priorities in

AI/AN communities divert attention from dementia, impeding timely

detection and treatment.33,34,45 Given the shortage of health-care

professionals working in Native health,46 the rapidly aging AI/AN

population will place additional demands on an already overburdened

and underfunded health system.

Specific knowledge gaps highlighted by the present study are espe-

cially troubling, as the lowest percentages of correct ADKS items

appeared in the domains of caregiving and risk factors. Similarly, the

study by Carpenter et al., with a sample size of 763, reported that

respondents knew the most about assessment, treatment, and man-

agement of AD and the least about risk factors and prevention.31 In

that study, respondents had an average of 74% correct items in the

caregivingdomain.Others haveobservednotably lower scores for indi-

vidual items across multiple domains,24 including caregiving and risk

factors. Because the traditional caretaking unit in AI/AN cultures is the

family, caregivers for AI/AN elderswith dementia are commonly family

members.47 Our results therefore underscore the need for educational

materials designed specifically for potential family members who are

caregivers. This is particularly true for the two lowest scoring individ-

ual caregiving items: 62% believed that once people have AD, they are

no longer capable of making informed decisions about their own care,

and 72% believed that when people with AD begin to have difficulty

taking care of themselves, caregivers should take over right away. Edu-

cational material could be specifically designed to provide information

about the stages of AD, when care should be provided and if further

treatment or help is necessary. Knowledge about AD may not directly

translate to behavior change or adoption of preventativemeasures (eg,

exercise, social engagement).However, having accurate knowledgeand

risk perceptions about a health issue is often a prerequisite for behav-

ior change and positive health behaviors.48

The present study has several limitations. First, people attending

community pow-wows represent a convenience sample. Nonetheless,

pow-wows are an efficient way to survey a non-clinical population that

is otherwise hard to reach. Second, it is possible that participants could

have completed surveys at multiple pow-wows but that information

was not collected and could not be accounted for in analysis. Due

to potential correlations between multiple responses from the same

individuals, confidence intervals may be too narrow; results should be

interpreted with caution. Third, participants completed the question-

naire on clipboards at tables, hindering our ability to make sure partic-

ipants answered all items. However, our analysis used multiple impu-

tation to account for potential bias due to information missingness.

Fourth, the exact number of attendees at the pow-wows is unknown,

as well as the number of attendees invited to complete the survey. We

are therefore unsure how representative the 438 survey respondents

were of all those who attended the pow-wows. Fifth, cultural beliefs

may affect interpretation of health information and constrain decisions

to seek support for dementia among AI/ANs,35 potentially influencing

the performance of measures such as the ADKS. We recommend that

a culturally sensitive assessment scale be developed and validated

among AI/AN populations, because the ADKS may not adequality

cover culturally specific misconceptions among these populations.

Finally, our results may not be generalizable to other AI/AN popula-

tions, including those unable to attend pow-wows and those living

outside the Pacific Northwest. In particular, almost a third of our par-

ticipants were college graduates and more than 85% had a high school

diploma, indicating that our sample was better educated than the

overall AI/AN population (≈80% high school graduates,14% bachelor’s

degree).49 To participate in this study, respondents indicated that they

were American Indian or Alaska Native. Because this is aggregated

data we are unable to parse out specific information between the two

populations (ie, American Indians vs Alaska Natives). Future research

could examine dementia knowledge between American Indians and

Alaska Natives as there could be meaningful differences between

populations that could informAD communicationmaterial.

Nonetheless, as the first study of AD knowledge among AI/ANs, this

work can inform the development of culturally informed educational

materials to raise community awareness. The authors have already

used these results to develop a presentation on AD for AI/AN elders,

illustrating how information gathered at community cultural events

can be readily translated into health promotion and communication

campaigns to expand public knowledge of AD.
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