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Abstract

Introduction: Alzheimer’s disease and related dementias (ADRD) are among the

most feared conditions. However, research around ADRD-specific fear and avoidance

behaviors is lacking. Here, we validated a novel measure of fear and avoidance specific

to memory loss, the Fear and Avoidance of Memory Loss (FAM) scale, and examined

associations between fear avoidance and psychosocial functioning in older adults.

Methods:We assessed FAM Scale internal reliability and concurrent validity, and can-

didate subscales across two samples (total N = 813). We then examined associations

between fear avoidance and memory performance, anxiety, depressive symptoms,

sleep, social functioning, and quality of life.

Results: We identified two subscales: fear and avoidance, which yielded strong

psychometric validity. Higher fear was associated with memory failures and sleep

disturbance. Higher avoidance was associated with memory failures, poorer verbal

memory, reduced social functioning, and quality of life.

Discussion: We present the first measure of fear avoidance specific to memory loss.

We propose that targeting fear avoidance can promote ADRD risk reduction and

resiliency.
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1 BACKGROUND

Alzheimer’s disease and related dementias (ADRD) are among the

most feared age-related conditions.1,2 Although some level of fear

can be an effective motivator to engage in healthy behaviors, such as

exercising more, intense fears can have the opposite effect, becoming
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a de-motivating factor. Experiencing heightened fears about ADRD

is associated with psychological stress and lower psychological well-

being, physical health, and life satisfaction in middle-aged and older

adults.1,3–7 ADRD-specific fear has also been linked to worse health

outcomes in older adults over an 11-year period.1 In this way, height-

ened fear of ADRD can be conceptualized as a type of health anxiety,
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marked by feelings of worry and dread, attentional biases, and rumina-

tive thoughts about perceived risk.6,8 For example, an individual who

experiences a memory lapse (e.g., forgetting someone’s name) might

start to worry there is something wrong with their memory, causing

them to focus more attention on monitoring for ADRD symptoms.

Self-monitoring in this way is cognitively fatiguing, which, in turn, can

lead to increased experience of memory lapses, thus strengthening

the initial fear. Over time, fears can also impact behavior; this is known

as the fear-avoidance framework.9,10 For example, an individual may

start to withdraw from situations that provoke fear (e.g., cognitively

demanding tasks or activities) as they attempt to prevent memory

lapses. Withdrawal diminishes the quality and quantity of daily activ-

ities, ultimately reducing opportunities for cognitive stimulation and

social engagement,10,11 which, in turn, may increase ADRD risk.

Despite this potential to impact health and well-being outcomes,

few studies have investigated fear-avoidance models in the context

of ADRD. Research to date has focused primarily on psychologi-

cal characteristics of fear, such as worries and beliefs about ADRD

symptoms.12–14 In contrast, behavioral components, like cognitive

avoidance or withdrawal from social activities, have been largely

ignored. Understanding avoidance is particularly important for risk-

reduction efforts as maintaining healthy lifestyle behaviors is known

to confer protection against ADRD.15 To address this stark knowledge

gap around avoidance, we developed and piloted the Fear and Avoid-

ance ofMemory Loss (FAM) Scale, focusing onmemory loss as themost

commonandwell-known symptomassociatedwithADRD.16 Using this

scale, we found evidence that higher fear-avoidance scores were asso-

ciated with greater self-reported memory failures and lower quality of

life in a pilot sample of older adults (N= 67).5

Building on our preliminary work, the aim of the current study was

to validate the FAM scale in a large, community-based sample of older

adults and examine associations between fear avoidance of memory

loss and indices of psychosocial functioning. Specific objectiveswere to

(1) assess the reliability and validity of the scale and identify candidate

subscales and (2) determine the relationship between fear avoidance

and memory functioning (self-report and performance-based), anxi-

ety and depressive symptoms, sleep disturbance, social engagement,

and quality of life. We hypothesized that our scale would demonstrate

strong reliability and validity, and that a two-factor scale structure

would be identified, corresponding to fear and avoidance constructs.

We further hypothesized that fear-avoidance scores would be nega-

tively associated with memory performance, social engagement, and

quality of life, and positively associated with anxiety, depression, and

sleep disturbance.

2 METHODS

2.1 Participants

We investigated the scale in two independent samples. The first sam-

ple comprised older adults living in the Chicago area of the United

States, recruited through community-based outreach methods, digi-

tal and print advertising (e.g., flyers, postcards, e-mail outreach, web

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the litera-

ture using traditional (e.g., PubMed) sources. While few

studies have investigated fear and avoidance behaviors

specific to Alzheimer’s disease and related dementias,

there are several publications in other chronic conditions.

Relevant references are appropriately cited.

2. Interpretation: Our findings present the first measure of

fear avoidance specific to memory loss. Higher fear of

memory loss was associated with increased memory fail-

ures and sleep disturbance, while higher avoidance was

associated with memory failures, poorer verbal memory

recall, reduced social functioning, and quality of life.

3. Future directions: The article proposes a framework for

the generation of new hypotheses and studies. Examples

include further understanding: (a) the directional rela-

tionship between fear avoidance and psychosocial fac-

tors; (b) potential benefits of psychological interventions

targeting fear avoidance (e.g., through the promotion

of healthy lifestyle behaviors); and (c) identification of

groups who may be particularly vulnerable to fear avoid-

ance (e.g., family caregivers) and sensitive time windows

(e.g., mid-life).

postings, and advertisements on transit lines, radio, and in newspa-

pers), and official registries (e.g., ResearchMatch). The second sample

comprised an international sample of older adults, recruited online

through the Prolific Academic surveywebsite (www.prolific.co/). Inclu-

sion criteria for both samples were being aged ≥55 years, being able

and willing to provide informed consent, being able to read and write

in English, and having access to the internet for completion of study

measures. Exclusion criteria were having a diagnosis of mild cognitive

impairment, Alzheimer’s disease (AD), or other dementia by a health-

care provider; having an unstable medical condition (characterized as

hospitalization in the last 6 weeks or repeated emergency room vis-

its); having inadequate visionor hearing to interactwith studymaterial;

and having a current substance use disorder. As data were collected

remotely, we obtained e-consent via REDCap17 and Qualtrics XM.

The study was approved by the institutional review boards at North-

western University (US sample) and Trinity College Dublin, Ireland

(international sample).

2.2 Measures

All participants completed the FAM scale18 and demographic ques-

tions. Some FAM items were reworded slightly from Farina et al.5

to enhance clarity and simplicity; for example, “lapses in memory”

for item 5 was rephrased as “memory lapses.” The FAM scale com-

prises 23 items, with higher scores indicating higher levels of fear and

http://www.prolific.co/
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avoidance around memory loss. Preliminary psychometric analyses

indicated good internal reliability (Cronbach’s alpha= 0.82).18

Depressive symptoms were measured using the Patient-Reported

Outcomes Measurement Information System (PROMIS-29; version

2) depression scale19 in the international sample and the Geriatric

Depression Scale (GDS-15)20 in the US sample. The PROMIS-29

depression scale comprises four items, with higher scores indicating

greater depressive symptoms. The scale has strong internal reliability

(Cronbach’s alpha=0.80–0.93).21 Raw scores are transformed to stan-

dardized T-score metrics, with a mean of 50 and standard deviation

of 10. The GDS-15 comprises 15 items, with higher scores indicating

greater depressive symptoms (Cronbach’s alpha= 0.88).22

Participants in the international sample completed additional mea-

sures, including the Fear of Alzheimer’s Disease Scale (FADS),12 Geri-

atric Anxiety Inventory (GAI),23 Memory Failures Scale (MFS),24 Older

People’s Quality of Life brief questionnaire (OPQOL),25 PROMIS-29

sleep disturbance and social functioning scales, and an online version

of the Rey Auditory Verbal Learning Test (RAVLT).26 The FADS com-

prises 30 items, with higher scores indicating higher levels of fear

about AD (Cronbach’s alpha = 0.94).26 The GAI comprises 20 items,

with higher scores indicating greater anxiety symptoms (Cronbach’s

alpha = 0.76).27 The MFS comprises 12 items, with higher scores

indicating greater frequency ofmemory failures in everyday life (Cron-

bach’s alpha = 0.85).24 The OPQOL comprises 35 items, with higher

scores indicating greater quality of life (Cronbach’s alpha = 0.75–

0.88).25

PROMIS-29 sleep disturbance and social functioning scales com-

prise four items each, with higher scores indicating greater sleep

disturbance (Cronbach’s alpha = 0.77–0.88) and ability to participate

in social activities, respectively (Cronbach’s alpha= 0.90–0.96).21 Raw

scores are transformed to standardizedT-scoremetrics,with ameanof

50 and standard deviation of 10. The online RAVLT comprises five pre-

sentations and recall attempts of a 15-word list (list A), a distractor task

(list B), andpost-distractor recall (list A).Memoryperformancewas cal-

culated as recall on learning trials of the original word list, with higher

scores indicating more words recalled. Performance on the online-

administered RAVLT has been shown to be equivalent to in-person

administration.26

Wealsomeasured family history ofADRD, characterized as having a

first-degree relative with a diagnosis of AD or another dementia. After

e-consent, participants completed the study via REDCap or Qualtrics

XM.

2.3 Statistical analysis approach

2.3.1 Factor analysis

All data were analyzed in R software version 4.2.1. First, we per-

formed exploratory factor analysis (EFA) to identify candidate FAM

subscales using the Multidimensional Item Response Theory (mirt) R

package version 1.33.2,28 testing one-, two-, and three-factor models.

Geomin oblique rotation allowed for correlations among factors. Scree

plot and parallel analysis were used to guide the number of factors

extracted. Loadings ≥0.4 were required for the inclusion of an item

in a designated factor. We then performed confirmatory factor analy-

sis (CFA) in our second, independent sample, using the mirt package.

We hypothesized a two-factor structure, corresponding to fear and

avoidance.

2.3.2 Reliability and validity analysis

Internal reliability of the FAM scale and subscales was assessed by

computing Cronbach’s alpha. Concurrent validity was assessed by cor-

relatingFAMscoreswithFADS,GDS, andGAI scores.Wehypothesized

strong internal consistency and concurrent validity for the scale and

subscales.

2.3.3 Associations between fear-avoidance,
demographics, and psychosocial factors

Associations between FAM scores and age were examined using Pear-

son product-moment correlations. Potential differences across sex,

race, education, employment status, and family history of ADRD were

examined using one-way analysis of variance (ANOVA) and indepen-

dent samples t tests where appropriate. We hypothesized that FAM

scoreswouldbepositively correlatedwith ageand that individualswith

a positive family history of ADRDwould be more fearful and avoidant.

We hypothesized no significant or substantive differences across sex,

race, education, or employment status.

Associations between FAM scores and memory performance, anx-

iety and depressive symptoms, sleep disturbance, social functioning,

and quality of life were examined using Pearson product-moment cor-

relations. We also examined the association between FAM scores and

psychosocial functioning above and beyond the effects of demograph-

ics andpotential confounding variables usinghierarchical linear regres-

sion analyses. Separate models were constructed for each outcome

measure. Outcome measures included memory failures, verbal mem-

ory recall, depressive symptoms, sleep disturbance, social functioning,

and quality of life. Demographic information (i.e., age, sex, and family

history of ADRD), anxiety, and fear of ADwere included as cofounders

in all models. Predictors included the FAM subscales identified during

the factor analysis stage. We hypothesized that fear avoidance would

be positively associated with memory failures, depressive symptoms,

and sleep disturbance, and negatively associated with memory recall,

social functioning, and quality of life.

3 RESULTS

3.1 Participant characteristics

Our US-based sample included 583 participants. Of these, 70 individu-

alswere excluded (6whowere<55 years and 64whodid not complete



4 of 9 FARINA ET AL.

TABLE 1 Participant characteristics (N= 813).

US sample

(n= 513)

International sample

(n= 230)

Sex,N (%)

Female 348 (68%) 122 (53%)

Male 165 (32%) 108 (47%)

Age, mean (SD; range) 66.3 (7.2; 55.1–93.4) 61.3 (5.2; 55–76.1)

Race,N (%) –

White 442 (87%)

Black or African American 45 (9%)

Other 19 (3.7%)

More than one race 8 (2%)

Education level,N (%) –

High school or technical degree 162 (32%)

College or advanced degree 349 (68%)

Employment,N (%) –

Employed or student 201 (39%)

Unemployed, retired or on disability 295 (58%)

Multiple 3 (< 1%)

Family history of ADRD,N (%) -

No 171 (74%)

Yes 53 (23%)

Unsure 6 (3%)

Depressive symptoms, mean (SD; range)

Depression scale (GDS-15) 3.6 (3.5; 0–15) -

PROMIS-29 depression - 50.5 (9.4, 41.0–79.4)

Fear of Alzheimer’s disease, mean (SD; range) - 60.9 (19.9, 30.0–128.0)

Verbal memory recall, mean (SD; range) – 48.9 (11.2, 10.0–72.0)

Memory failures, mean (SD; range) – 25.9 (7.3, 12.0–49.0)

Anxiety, mean (SD; range) – 5.9 (6.7, 0–20.0)

Sleep disturbance, mean (SD; range) – 57.8 (9.5, 38.8–79.1)

Social functioning, mean (SD; range) – 55.4 (8.9, 27.5–64.2)

Quality of life, mean (SD; range) – 53.9 (7.8, 25.0–65.0)

Notes: Missing values in the US sample were reported for age (n = 6), race (n = 5), education (n = 8), employment (n = 23), and GDS-15 (n = 39). No missing

valueswere reported in the international sample. “Other” race category includes American Indian/AlaskaNative, Asian, andNativeHawaiian orOther Pacific

Islander individuals.

Abbreviations: ADRD, Alzheimer’s disease and related dementias; GDS-15, Geriatric Depression Scale; SD, standard deviation.

the FAM scale), resulting in an analysis sample of 513 participants. Our

international sample included 230 participants, none of whom were

excluded from the analysis. Participantswere predominantly European

(74%), with some representation from North America (23%), Africa

(1.7%), and Asia and South America (<1% each). Full details of par-

ticipant characteristics are presented in Table 1. Both samples scored

below the cutoffs for depression. For the US sample, the mean depres-

sive symptom score was 3.6 (GDS-15 cutoff for depression ≥ 5).20 For

the international sample, themeandepressive symptomscorewas50.5

(PROMIS-29 cutoff≥ 55 for “mild” depression).21

3.2 Factor analysis of the FAM scale

EFA in theUS sample indicated that a three-factor solutionwas optimal

(Table 2, left). Factor 1 comprised nine items relating to subjective feel-

ings of fear, worry, and dread; for example, “I worry a lot aboutwhether

my memory will get worse.” Factor 2 comprised nine items relating to

cognitive fatigue and avoidance or restriction of activities; for example,

“I have cut down on hobbies that are demanding on my brain.” Factor

3 comprised two items relating to thought avoidance; for example, “I

try not to think about whether my memory will get worse.”Due to the
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TABLE 2 Factor analysis of the FAM scale.

3-factormodel 2-factormodel

FAM item F1 F2 F3 F1 F2

1. I worry a lot about whethermymemorywill get worse 0.71 0.10 0.01 0.73 0.06

2. I cannot do regular activities because it’s too easy for me to forget things 0.16 0.72 –0.02 0.11 0.74

3. I am afraid that I might embarrass myself by forgetting something 0.51 0.37 –0.06 0.50 0.36

4. I try not to exert my brain toomuch as it might makemymemoryworse –0.10 0.90 0.13 –0.15 0.93

5.Memory lapses tell me I should place fewer demands onmymemory –0.04 0.73 0.15 –0.07 0.75

6. I cannot be as social anymore because I forget things too easily 0.16 0.82 0.02 0.10 0.85

7. I hope people do not find out aboutmymemory problems 0.39 0.47 –0.06 0.38 0.47

8. I try new things even thoughmymemorymight cause problems –0.33 0.20 –0.09 –0.37 0.23

9.Memory problems tell me there is something seriously wrong 0.45 0.49 –0.04 0.43 0.49

10. I try not to think about whether I will losemymemory –0.02 0.05 0.74 0.03 0.03

11. There is nothing I can do to improvemymemory 0.01 0.45 0.16 –0.01 0.46

12. I try not to think about whethermymemorywill get worse 0.01 0.04 0.83 0.06 0.03

13. I am afraid that if mymemory gets worse, my family, friends, or colleagues will treat me differently 0.68 –0.03 0.19 0.72 –0.06

14. It is not normal for me to forget simple everyday things 0.12 –0.25 0.29 0.16 –0.27

15. I think a lot about howmemory loss will affect me 0.76 0.07 –0.04 0.79 0.03

16. I have cut down on hobbies that are demanding onmy brain 0.14 0.75 0.01 0.09 0.78

17. I feel overwhelmedwhen I forget things 0.51 0.35 0.03 0.51 0.33

18.Whenever I forget something, I am afraidmymemory is getting worse 0.70 0.15 0.04 0.72 0.12

19.Mymemorywould be better if I engaged inmore brain exercises –0.18 0.15 –0.04 –0.20 0.17

20. I would still like to achieve things, but mymemory limits me 0.41 0.51 0.00 0.38 0.51

21. I worry that something is seriously wrongwithmymemory 0.65 0.30 –0.11 0.65 0.28

22. I dread the day when I forget something important tome 0.76 –0.04 0.19 0.81 –0.08

23. If mymemory gets worse, I will no longer beme 0.70 –0.06 0.20 0.71 –0.03

Note: Items8, 10, 12, 14, and19wereexcluded from further analysis. Factor 1 (“Fear”)= items1, 3, 13, 15, 17, 18, 21, 22, and23. Factor 2 (“Avoidance”)= items

2, 4, 5, 6, 7, 9, 11, 16, and 20.

Abbreviation: FAM, Fear and Avoidance ofMemory Loss.

small number of items associated with Factor 3, we decided to remove

this factor from the scale for simplicity. We also removed three items

whose factor loadings were below the cutoff (items 8, 14, and 19). This

resulted in a final 18-item FAM scale with two factors: Fear (Factor 1)

and Avoidance (Factor 2). Factor loadings from the two-factor model

are shown in Table 2, right. The stability of this factor structure was

supported by CFA in our second, independent sample of older adults.

All factor loadings exceeded the 0.4 threshold for retention within this

two-factor model (Table S1 in supporting information).

3.3 Reliability and validity of FAM subscales

Cronbach’s alpha indicated strong internal consistency reliability of

both fear and avoidance subscales in the US sample (alphas = 0.8)

and international sample (0.9 and 0.8, respectively). Fear and avoid-

ance scores were significantly correlated with FADS scores (rs > 0.4,

Ps < 0.001), GAI scores (rs > 0.4, Ps < 0.001), and depressive symp-

tom scores (r= 0.5 and r= 0.6, Ps< 0.001), indicating good concurrent

validity.

3.4 Associations between fear-avoidance,
demographics, and psychosocial factors

Minimum and maximum scores possible on the FAM subscales are

9 and 45, respectively. In the US sample, mean scores for fear and

avoidance were 27.2 (± 8.1) and 17.6 (± 6.5), respectively. In the inter-

national sample, fear and avoidance mean scores were 24.6 (± 7.1)

and 17.3 (± 4.6), respectively. In the US sample, age was moderately

negatively associated with fear and avoidance (see Table 3); however,

this associationwas non-significant in the international sample. A small

sex-based difference in fear scores was found in the US sample, with

females being more fearful. No difference was found in the interna-

tional sample. Avoidance scores were higher for US-based participants

with fewer years of education (high school vs. advanced degree),

though the effect size was small.

In the international sample, participants with a family history of

ADRD reported higher fear and avoidance scores compared to those

without. Fear and avoidance were positively correlated with all psy-

chosocial measures, memory failures, and quality of life (Table 3).

Avoidance was also negatively correlated with verbal memory recall.
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TABLE 3 Associations between fear-avoidance, demographics, and psychosocial factors.

US sample (n= 513) International sample (n= 230)

Fear Avoidance Fear Avoidance

Age –0.3*** –0.2*** –0.1 0.1

Sex, female 0.2* 0.1 0.3 0.1

Race <0.1 <0.1 – –

Education <0.1 <0.1** – –

Employment <0.1 0.1 – –

Family history of ADRD – – 0.4*** 0.2*

Depressive symptoms 0.4*** 0.3***

Fear of Alzheimer’s disease – – 0.7*** 0.4***

Verbal memory recall – – 0.1 –0.2**

Memory failures – – 0.6*** 0.5***

Anxiety – – 0.5*** 0.4***

Sleep disturbance – – 0.4*** 0.3***

Social functioning – – –0.3*** –0.2**

Quality of life –0.3*** –0.4***

Note: Values for continuousmeasures represent R values and for categorical measures represent Cohen’s d.
*P< 0.05;

**P< 0.02;

***P< 0.001

Abbreviation: ADRD, Alzheimer’s disease and related dementias.

TABLE 4 Hierarchical regressionmodels for fear and avoidance subscales

Standardized coefficients

Age Sex (male) Fx (yes) GAI FADS Factor 1 (fear)

Memory failures –0.03 0.04 0.03 0.19** 0.01 0.47***

Depressive symptoms –0.10* 0.04 –0.06 0.58*** 0.15* 0.00

Sleep disturbance –0.02 –0.02 –0.12 0.41*** 0.02 0.18*

Social functioning 0.06 –0.03 0.04 –0.33*** 0.03 –0.14

Verbal memory recall –0.00 –0.28*** –0.08 –0.03 0.20* –0.15

Quality of life 0.13* –0.08 0.05 –0.39*** –0.04 –0.13

Age Sex (male) Fx (yes) GAI FADS Factor 2 (avoidance)

Memory failures –0.03 –0.00 0.04 0.20** 0.21** 0.32***

Depressive symptoms –0.10 0.03 –0.06 0.56*** 0.12* 0.08

Sleep disturbance –0.03 –0.03 –0.11 0.43*** 0.11 0.07

Social functioning 0.05 0.02 0.05 –0.28*** –0.03 –0.29***

Verbal memory recall –0.01 –0.24*** –0.08 0.01 0.18* –0.24**

Quality of life 0.12* –0.04 0.06 –0.36*** –0.05 –0.23***

Abbreviations: FADS= fear of Alzheimer’s Disease scale; Fx, family history of Alzheimer’s disease and related dementias; GAI, Geriatric Anxiety Index.

*P< 0.05;

**P< 0.02;

***P< 0.001

After adjusting for potential confounders (i.e., age, sex, family

history of ADRD, anxiety, and fear of AD), fear scores significantly pre-

dicted self-reported memory failures and sleep disturbance (Table 4).

The association was positive, such that as fear scores increased, so too

did the frequency ofmemory failures and sleep disturbance. Avoidance

scores also predicted self-reported memory failures, as well as social

functioning, verbal memory recall, and quality of life. As avoidance

scores increased, so too did the frequency of memory failures, while
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social functioning, verbal memory recall, and quality of life decreased.

Finally, avoidance scores were associated with reduced cognitive per-

formance on theMontreal CognitiveAssessment (MoCA) in a subset of

US-based participants (N= 109; Table S2 in supporting information).

4 DISCUSSION

The aim of this study was to validate a novel measure of fear and

avoidance specific tomemory loss, the FAM scale, in community-based

older adults and examine associations between fear avoidance ofmem-

ory loss and indices of psychosocial functioning. We had two specific

objectives. First, we aimed to determine reliability and validity of the

FAM scale and identify candidate subscales. Across two samples of

community-dwelling older adults (N = 813), we validated the 18-item

FAM scale and identified two subscales, corresponding to fear and

avoidance factors. We propose that that the fear subscale captures

individuals’ heightened attention toward memory lapses, while the

avoidance subscale captures the impact of avoidant coping strategies

on individuals’ daily lives. Both subscales yielded strong internal reli-

ability and concurrent validity across US and international samples,

indicating suitability for use in community-based English-speaking

older adult populations.

Previous studies have primarily focused on psychological charac-

teristics of fear, such as worries and beliefs.12–14 The current study

extends this literature and provides an important contribution by

presenting the first measure encompassing both psychological and

behavioral components, that is, withdrawal from cognitive and social

activities. Identification of separate fear and avoidance factors is con-

sistent with our pilot validation.5 Although the pilot study indicated

a smaller, third factor, the two-factor solution identified here likely

reflects a more stable, reliable structure, owing to the substantially

larger sample size.29 Items previously interpreted as “problematic

beliefs” (e.g., “I would still like to achieve things, but my memory lim-

its me”), were subsumed under the avoidance subscale in the current

study. This supports the idea that negative beliefs about one’s mem-

ory hinder motivation to participate in valued activities and may lead

to disengagement and a sense of hopelessness.30–32

Our second objective was to determine the relationship between

fear avoidance and memory function (self-report and performance-

based), anxiety and depressive symptoms, sleep disturbance, social

engagement, and quality of life. As hypothesized, we found significant

associations with all variables. Follow-up regression analyses showed

that fear scores were associated with increased memory failures and

sleep disturbance, after adjusting for potential confounders (i.e., demo-

graphics, family history of ADRD, anxiety, and fear of AD). Avoidance

scoreswere associatedwith increasedmemory failures, and decreased

verbal memory recall, social functioning, and quality of life. Notably,

these associations remained significant after adjusting for fears asso-

ciated with AD. Thus, we suggest that our fear and avoidance scales

represent a more-fine grained measure, which incorporates both psy-

chological and behavior components of fear specific to the symptom of

memory loss.

Growing evidence indicates that engaging in cognitively, socially,

and physically stimulating activities confers neuroprotective effects

against ADRD.15 Though cross-sectional, our results raise the question

ofwhetherheightened levels of fear andavoidance couldbeabarrier to

these risk-reducing activities. Longitudinal studies are required to test

this theory directly. Here, we found that fear scores were more closely

related to individuals’ beliefs about their memory abilities and distur-

bance in sleep, perhaps reflecting ruminative tendencies. On the other

hand, avoidance scores were more closely related to both perceived

and actual memory ability, which could reflect a tendency to withdraw

or disengage; for example, participants who endorsed more avoidance

statements in Study 2 may have been more likely to disengage from

the memory recall task earlier. Avoidance scores were also linked to

reduced social engagement and quality of life, which could indicate the

negative impact of avoidant coping behaviors.

Findings from the current study are consistent with the concep-

tualization of ADRD-specific fear and avoidance as a type of health

anxiety.6,8 Specifically, we propose that individuals who are more fear-

ful may be more likely to self-monitor and misinterpret everyday

memory lapses as early signs of ADRD, leading to a heightened expe-

rience of cognitive effort and failures, which strengthens their initial

fear. Over time, these experiences can cause people to restrict their

activities as they attempt to prevent future memory lapses, result-

ing in functional limitations.Withdrawal hampers individuals’ ability to

stay physically, cognitively, and socially engaged, thereby potentially

increasing exposure to risk factors such as social isolation. As men-

tioned above, longitudinal studies are needed to determine causality

and to account for possible reverse causality. However, it should be

noted that the emotional processes highlighted here likely = interact

with lifestyle risk factors recursively over time such that theymutually

reinforce each other, making direct causality difficult to determine.

Regardless of the original direction of effect, the nature of fear-

avoidance cycles implies that selectively targeting ADRD-specific fear

and avoidance could accrue downstream improvements for health and

well-being.33 This is supported by evidence showing that address-

ing health anxiety about ADRD, particularly in individuals dismissed

as the “worried well,” can improve well-being and mitigate chronic

stress, thereby reducing allostatic load.15,31 Fear and avoidance can

be allayed using a variety of well-established cognitive and behav-

ioral therapies.34–36 Addressing fear and avoidance may also lead to

sustained or improved access to health-promoting resources and activ-

ities, which can limit the deterioration of cognitive function and risk

of social withdrawal.15,37 Further, for individuals who are experienc-

ing measurable changes in cognitive functioning, managing fear and

avoidance could encourage help-seeking behaviors, resulting in earlier

access to treatment and supports.

Individuals with a family history of ADRD reported significantly

higher fear and avoidance compared to those without a family his-

tory of ADRD in this study. The group difference was stronger for

fear than for avoidance. This is consistent with some previous stud-

ies demonstrating higher levels of fear in adults with a positive family

history1,3 or family carers,2 but not with others.5,7 Varying results

could be explained by differences in how family history was assessed;
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specifically, Roberts andMaxfield reportedanyexposure toADRD(e.g.,

sister-in-law) as opposed to genetically related family members.7 Evi-

dence for age and sex differences was mixed. In our larger, US-based

sample,we found small but significant associations between fear avoid-

ance and age; however, associations with age were non-significant in

our international sample. This could be explained by the greater age

range of the US sample (i.e., 55–93 years vs. 55–76 years). Fear scores

were significantly higher in females compared to males in the US sam-

ple.While thedifference failed to reach significance in the international

sample, we observed the same trend; that is, higher fear scores in

females thanmales. Avoidance scoreswerehigher for participantswith

lower levels of education (i.e., high school only). Though speculative,

this could be related to health literacy. Specifically, lower educational

attainment is associated with limited health literacy—defined as the

ability to find, access, and use health-related information—which, in

turn, is associated with greater avoidance (e.g., of health-related infor-

mation, behaviors, and services).38,39 Further research is needed to

directly test this theory.

ADRD are among the most feared conditions associated with aging.

The current study contributes to the limited literature on ADRD-

specific fear and avoidance through the introduction of a novel, open

access tool to measure fear and avoidance specific to memory loss: the

FAM scale (available at: https://doi.org/10.17605/OSF.IO/E9PWC).

We also provide evidence for associations of fear and avoidance with

psychosocial factors in community-dwelling older adults.

Strengths of our study include the large overall sample size and

range of factors investigated. Themain limitation is the cross-sectional

nature of the study. Other limitations include the use of different

depression scales, which limits direct comparison across samples; use

of online data collection methods, which may have biased the sam-

ple (e.g., toward people with higher digital literacy); and the length of

the survey, which may have led to lower levels of engagement. Future

research should include longitudinal investigations of the relationship

between fear avoidance and psychosocial functioning, aswell as poten-

tial changes in fear and avoidance over time. Future research could

also explore the inter-relationships between ADRD-specific fear and

avoidance with modifiable and non-modifiable risk factors, including

genetic and neuroimagingmarkers. Finally, future research could focus

on fear and avoidance in specific subpopulations who may be more

vulnerable (e.g., family caregivers of people who are living with an

ADRD diagnosis15) and across different life stages (e.g., mid-life vs.

later life). Continued research into fear avoidance will help to deter-

mine for whom, and at what stage, addressing fear and avoidance can

bemost beneficial in reducing ADRD risk and promoting resiliency.
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