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Abstract

INTRODUCTION: The Everyday Cognition scale (ECog), a measure of everyday functioning 

developed in 2008, is sensitive to early detection and progression of neurodegenerative disease. 

The goal was to update ECog item content to ensure relevancy to contemporary older adults from 

diverse backgrounds.

METHODS: Participants included 44 culturally diverse older adults (18 with normal cognition, 

11 with Mild Cognitive Impairment) and their study partners. Item understandability and relevance 

was evaluated using iterative interviewing methods that were analyzed using standard qualitative 

methods. Based on this information, items were modified, deleted, or developed as needed.

RESULTS: Of the 39 original items, 19 were revised, 3 new items were added (primarily to 

cover contemporary activities such as use of technology), and 1 was deleted. The revised version 

(ECog-II) includes 41 items.

DISCUSSION: To ensure strong psychometric properties, and to facilitate harmonization of 

previously collected data, we preserved well over half of the items. Future work will validate the 

revised ECog by measuring associations with neuropsychological performance, external measures 

of disease, and other functional measures. Overall, the revised ECog will continue to be a useful 

tool for measuring cognitively relevant everyday abilities in clinical settings and intervention 

clinical trials.

The assessment of everyday functioning among older adults has a number of important 

applications. Dementia is a syndrome defined by both cognitive and functional deficits 

and therefore accurate functional assessment aids in diagnosis. However, even very early 

in the disease process subtle changes in function occur1–2 and greater difficulty predicts 

faster conversion to dementia3. Further, even among older adults without clear cognitive 

impairment, those with subtle functional difficulties are at elevated risk for progressing 

to mild cognitive impairment4 (MCI). Mild functional difficulties, therefore, are an early 

marker and/or risk for neurodegenerative disease. Identifying individuals with functional 
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difficulties is also important to implement needed support. From a research perspective, the 

measurement of everyday function is an important outcome in both observational studies 

and treatment trials.

While a number of instruments measure functional abilities, many have limitations including 

over-reliance on global indices that lump potentially disparate functional abilities, as well 

as poor sensitivity to mild functional impairment and to change over time5. The Everyday 

Cognition questionnaire (ECog6) was developed with two explicit goals. The first was 

to create a psychometrically rigorous instrument to assess functional abilities in older 

adults across a wide range of ability, particularly those with early manifestations of 

functional changes. The second was to measure everyday/real-world functioning relevant 

to specific neuropsychological domains: Everyday Memory, Everyday Language, Everyday 

Visuospatial abilities, and three everyday executive domains including Everyday Planning, 

Everyday Organization, and Everyday Divided Attention. Initial validation studies supported 

its proposed factor structure6, and showed the ECog is sensitive to early functional 

changes6–7 and predicts disease progression from normal cognition to MCI8 and MCI to 

dementia9. The ECog also demonstrated good discrimination between diagnostic groups6,10 

and is sensitive to different rates of change across diagnostic groups11.

The ECog was developed and validated over a decade ago and, as such, some items may 

not be as relevant to contemporary activities and/or reflect activities involving the use 

of technology. Re-assessment and possible revision of the ECog to reflect these updates 

seemed prudent to ensuring the scale’s continued relevance. Additionally, the ECog was 

designed primarily to be an informant-based questionnaire. However, we have now shown 

that a self-report version (used to assess subjective concerns) is as equally or more predictive 

of the development of MCI as the informant version8. As such, we sought to draw upon 

knowledge and insights of both informants and older adults themselves in updating the 

ECog.

In updating the ECog, we also sought to ensure its cultural applicability to older adults 

from diverse backgrounds. This is important because the U.S. aging population is becoming 

increasingly racially and ethnically diverse12. Additionally, there is evidence that older 

adults of minority groups may be disproportionally affected by Alzheimer’s disease (AD) 

and related disorders13. Therefore, it is critical that functional outcome measures used in 

observational studies and clinical trials be culturally relevant and have similar psychometric 

properties across diverse populations. In recent work examining potential measurement bias 

using differential item function analysis (DIF), the ECog showed some degree if DIF across 

African American and Hispanic individuals in select ECog domains, although overall effects 

were small and did not change relationship between the ECog and other disease indicators14. 

In the present study, we explicitly sought to include a diverse group of participants to 

ensure a broad spectrum of perspectives to help ensure the scale’s cultural relevance. The 

goal of the current study was to update and refine the ECog to ensure item relevancy to 

contemporary older adults from diverse backgrounds.
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Methods

Participants

Participants included older adults enrolled in the University of California, Davis Alzheimer’s 

Disease Research Center (UCD ADC) longitudinal cohort 15–17 as well as informants/study 

partners of cohort enrollees. In order to be eligible, older adults had to be cognitively normal 

or have MCI (those with dementia were excluded because of the focus on early functional 

changes as well as reduced reliability of self-report in dementia). Participants also had to 

be able to read, speak, and understand English or Spanish and able to provide written 

informed consent. The study was approved by the UC Davis Institutional Review Board and 

all participants provided informed consent to participate in this study.

Interview Procedure

Interviews were conducted in-person either at the UCD ADRC or in the person’s home. A 

trained, bilingual research assistant conducted the interviews. First, individuals completed 

the ECog. The original ECog was comprised of 39 questions rated on a Likert scale ranging 

from: 1= better or no change; 2 = questionable/occasionally worse; 3 = consistently a little 

worse; 4 = consistently much worse. There was also an option to indicate that the rater 

cannot respond (“don’t know”). The ECog was completed first in order to serve as the basis 

of the semi-structured interview questions.

Next, standardized semi-structured interviews were conducted following a guide and using 

standard, well documented procedures18–21. The “think aloud” technique was used to reveal 

the thought process involved in providing a response, followed by additional verbal probes/

specific questions. The interviews began by assessing the respondent’s understanding of test 

instructions and response options. The majority of the interview consisted of reviewing each 

ECog item. For each item, probes were designed to assess the respondent’s understanding of 

each question, this included having them paraphrase the question in their own words, asking 

about any difficulty understanding particular words/phrases, and eliciting any suggestions 

for enhancements or clarifications. Respondents were then asked whether they viewed the 

ability assessed by each item as applicable and important to a typical older adult’s everyday 

life (relevance). Finally, at the end of each ECog domain, individuals were asked whether 

they could think of other examples of similar abilities that were not included in order to 

potentially generate new items.

All interviews were audio-recorded and transcribed. Two rounds of interviews were 

conducted with two separate groups of participants. The primary purpose of the first round 

of interviews was to collect initial data on content relevance and understandability of items, 

and solicitation of suggestions for improvements and/or new items. The purpose of the 

second round of interviews was to pilot the revised and new items based on the initial 

interviews.

Data Analysis

Interviews were analyzed using ATLAS.ti qualitative data analysis software version 8.0. 

ATLAS.ti software was designed for the qualitative analysis of textual, graphical, audio, and 
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video data; in the current study the data was textual (i.e., transcribed audio recordings). It 

is fundamentally a concept database that allows the researcher to create and enter names of 

concepts, or “codes,” to be used for conceptualizing large amounts of qualitative data. The 

program allows the analyst to organize and relate these concepts to each other in order to 

evaluate the underlying structure of the qualitative data. Using ATLAS.ti, qualitative data 

can be systematically analyzed, coded, and compared. Transcripts were reviewed and quality 

checked before being analyzed. Data was analyzed in line with best practice; a sample was 

coded by two research staff and assessed for reliability during a consolidation meeting. The 

research team reviewed coding, discussed results, and determined if revisions or refinements 

to the coding dictionary needed to be made. If any of the ECog items was deemed to be 

problematic, they were reviewed for possible modification.

Results

Demographic characteristics

A total of 44 individuals were recruited and interviewed (Round 1: N=26, Round 2: N=18). 

Interviewing was discontinued with one MCI participant found to be too impaired. Of the 

entire sample in both interview rounds, 29 older adults (18 with normal cognition and 11 

with MCI) and 15 informants were interviewed (see Table 1 for participant characteristics 

broken down by interview Round 1 and 2 and by older adult and informant). The majority 

of interviews were conducted in English; however, interviews with native Spanish speaking 

participants were also conducted (N = 6). Results presented in this manuscript reflect 

feedback collected from all participants regardless of their language and any updates/

changes to the ECog were made to both the English and Spanish (available upon request) 

versions.

Evaluation of instructions and response options

Table 2 provides the original and revised instructions based on interview feedback. The 

first round of interviews revealed that most participants (88%) understood the instrument 

instructions as intended. Clarification of the recall period was recommended by 23% of the 

participants. To address this feedback, updated instructions add an emphasis on judging how 

a person is currently functioning compared to their own baseline level of ability, which 

was the intent of the original instructions. In the second round of interviews, the revised 

instructions were considered to be understandable and no further changes were made.

No participants endorsed issues regarding response options ranging from 1–4. A small 

minority (17%) commented that the ‘don’t know’ category needed to be expanded/clarified 

to encompass items that were not applicable (e.g., a person never engaged in a particular 

activity). The category was modified to read: “don’t know/not applicable.” In the second 

round of interviews, participants reported good understanding of the response options and 

were able to accurately respond and no further changes were made.

Evaluation of individual items

Table 3 presents the original 39 items of the ECog, the rational for any changes made, 

additions/deletion of items across the two rounds of interviews, and the final version of each 
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item (table based on the Informant version, self-report version reflects the same content). Of 

the original 39 items, half (19 items) were determined to require no change because they 

were both well understood and judged to be relevant to the lives of most older adults. A 

total of 19 items were revised, most of which reflected minor wording changes to improve 

understandability without substantially modifying the content. Three new items were added, 

and one item was deleted entirely. The revised version (ECog-II) contains 41 items.

In the Everyday Memory domain, 6 of the original 8 items remained unchanged. Two items 

underwent minor edits to improve the clarity/understandability. One new item was added to 

reflect prospectively remembering to take medications or pay bills as these were noted as 

important tasks for older adults among several interviewees in Round 1 and confirmed 

to be well understood and highly relevant in round two interviews. In the Everyday 

Language domain, 6 of the original 9 items remained unchanged. Three items underwent 

minor revisions for increased clarity/ understandability. Of the ECog domains, the Everyday 

Visuospatial domain underwent the most revisions based on interview feedback and largely 

reflected changes in relevant daily activities of older adults. Feedback during the interviews 

indicated that older adults no longer utilize traditional maps, and now rely primarily on 

electronic navigational tools. As a result, the original item assessing following a map to find 

a new location was revised to measure increased reliance on or difficulty using navigational 

aids like GPS, and the item referring to reading a map to help someone else navigate 

was deleted entirely. Three items were revised to clarify the intent or meaning with the 

general content remaining essentially the same and another item was revised to increase the 

relevance of the content. Two new items were added, 1 to assess alternative navigational 

approaches (e.g., use of landmarks to find locations) and the other to judge distances while 

driving. Within the Planning domain, 2 of the original 5 items remained unchanged. For 

the other 3 items, greater detail and/or examples were provided to increase understanding 

and decrease ambiguity. Within the Everyday Organization domain, 2 of the original 6 items 

remained unchanged and 4 items were revised for clarity/understanding. Finally, within the 

Divided Attention domain, 2 items were revised for increased clarity and 2 items remain 

unchanged.

Discussion & Implications

The ECog was developed over a decade ago to measuring early and subtle changes in 

everyday functional abilities, and since then there have been a number of sociocultural 

shifts in how older adults regularly engage in common everyday activities. For example, the 

proliferation of smart phones and other GPS devices have changed how people navigate in 

their environment, making use of traditional maps rare now. Additionally, online banking 

has reduced the need to pay bills through the mail and has changed how people track 

financial transactions. We sought to re-evaluate and revise, where appropriate, the content of 

the ECog to ensure items are contemporaneously relevant. This revision was also undertaken 

within the context of recognizing that the older adult population is becoming increasingly 

diverse in terms of ethnic and racial background13 and it was also important to ensure the 

comprehension and relevance of items among a diverse group of older adults.
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Overall, participants provided positive feedback and found the items easy to understand and 

highly relevant. The majority of the original items were not modified or underwent only 

slight wording changes to enhance understandability. The two domains that underwent the 

least revisions were the Everyday Memory and Everyday Language where only 2–3 items 

in each domains required slight modifications to improve understandability. The Everyday 

Memory domain has been previously shown to be particularly important in predicting 

likelihood of disease progression9 and measuring response to behavioral interventions22. It 

is expected that the revised memory domain should retain similar psychometric properties. 

One new memory item was added to assess prospective memory related to remembering 

to pay bills or take medications. This addition was mentioned by several informants who 

reported this type of ability as an early functional change. Pervious work has showed 

reduced prospective memory in individuals who go on to develop dementia within 1–

5 years23 and in individuals already diagnosed with MCI and dementia23–26. Further, 

prospective memory has been found to be a key predictor of functional independence and 

partially mediates the relationship between older age and poor everyday functioning27.

There were relatively few items from the original ECog that were judged to have poor 

relevance to the everyday activities of most older adults. However, as anticipated, within 

the Everyday Visuospatial domain, the content of two items pertaining to map usage were 

judged by a considerable percent of interviewees (44%) to be no longer highly relevant 

as reflected by such statements as ‘no one uses a map now… I don’t carry a map.” 

Thus, questions about using a map were modified or deleted. Despite this, navigational 

ability was still recognized as important. Based on interview feedback and a review of 

the literature28–30, one of the original items assessing map use was changed to reflect 

increased reliance on or difficulty using GPS to navigate around town. Additionally, two 

new items were added, the first focusing on the use of landmarks to navigate, an ability 

shown in previous research to decline with age31–32 and to be associated with increased risk 

for developing AD33. Informants also noted difficulty judging distance between cars while 

driving as an important ability, a skill previously shown to be reduced in individuals with 

MCI34.

The original ECog contained three domains assessing everyday executive functions, related 

to planning, organization, and divided attention and this structure remains the same in 

the revised version. In the Everyday Planning domain, 2 items remained unchanged, the 

other 3 items continued to evaluate similar content, but participant feedback supported 

providing further elaboration in order to decrease the ambiguity. Within the Everyday 

Organization domain, most items also only underwent minor wording change. The exception 

was that the item measuring balancing a checkbook was no longer endorsed as highly 

relevant; a finding also consistent with recent literature35. As such, the content of that 

item was revised to reflect the broader ability to manage bill payments without specific 

reference to a checkbook. Finally, the items of the Everyday Divided Attention domain 

were largely unchanged (2 were left completely unchanged and the other 2 underwent very 

minor wording edits). Executively-based abilities are known to be particularly important 

to functional independence9,36–37 and performance in the various ECog executive domains 

are associated with subsequent loss of independence and conversion to dementia9 and 
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development of MCI3. Given minimal content change, it is likely this domain will retain 

similar psychometric properties.

Feedback indicated that the instructions and response options were well understood. It 

was recommended by roughly a quarter of the sample to clarify or provide further 

instruction regarding the recall period of 10 years. As a result, we added explicit 

reference to an individual’s own baseline and results of round two interviews support good 

understandability with this modification. The general intent of both the original and revised 

version is to measure whether there has been a change in one’s everyday abilities compared 

to an individual’s own customary level of performance that may indicate the presence of a 

neurodegenerative disease or other acquired cause of dysfunction. Using the original format, 

the ECog has been shown to be sensitive to change over time11 and to measuring change in 

intervention outcomes22. Response options remain largely unchanged in the revised ECog 

with the exception that “not applicable” was added to the “don’t know” option to cover a 

broader range of reasons the responder is unable to provide a response to an item.

We explicitly set out to recruit participants from diverse backgrounds to ensure content 

relevance to a wide range of individuals and that the items were well understood. As a 

result, roughly two-thirds of the study sample was African American and Latino/a, reflecting 

the largest minority groups in the U.S.13 Very few studies have examined differences in 

functional abilities across ethnic/racial groups. However, recently we published evidence 

of some degree of measurement bias among select minorities, although the degree of DIF 

was small and did not appear to influence the association between the ECog and cognitive 

or brain variables14. Regardless, measurement bias is an important concern because valid 

inferences about individual differences in functional abilities of persons from diverse groups 

cannot be made unless the attributes relate to observed test scores in the same way across 

the different groups38. In future work, it will be important to evaluate whether updates made 

have reduced evidence of the small DIF previously demonstrated in select ECog domains.

As with any study, there are strengths and weaknesses. As noted, the sample of participants 

was diverse. We also interviewed individuals who were Spanish speaking. We did not find 

that content of the items needed to be altered in the Spanish language version as compared to 

the English language version. However, the total sample of Spanish speakers was small (N = 

6) and so further validation work with this population is important. While we strove to have 

a representative sample, we focused on the two largest minority groups in the U.S.. Future 

work should examine the ECog among other ethnoracial groups.

In summary, the original ECog has good reliability as well as concurrent, discriminative 

and predictive validity6,39. Further, it is sensitive to very early functional difficulties6–7, 

to longitudinal change across diagnostic categories11, and is associated with other disease 

markers such as the presence of amyloid and tau39, neurodegeneration on structural imaging, 

and objective measures of cognition40. Overall, the ECog has proven to be a useful tool 

for measuring cognitively relevant everyday abilities that has been widely used in numerous 

large observation studies as well as an outcome in many pharmacological and behavioral 

intervention clinical trials. To ensure similarly strong psychometric properties in the revised 

ECog, and to facilitate harmonization of previously collected data using the original version, 
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we have preserved well over half of the items in either their original form or with only 

minor changes to increase readability while retaining the content. Major item revisions and 

newly generated items were limited but were deemed important to ensure that the content of 

the revised ECog remains relevant and applicable to the lives of older adults from diverse 

backgrounds. Future work will re-examine and confirm some of the original ECog validation 

work to ensure the ECog-II demonstrates similar relationships with external variables such 

as cognition and disease biomarkers as its predecessor.
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Table 1.

Sociodemographic Results

Interview Round

1 2 Total

Older Adult Total Informant Total Older Adult Total Informant Total

N 17 9 12 6 44 (100%)

English 15 9 10 6 40 (91%)

Spanish 2 0 2 0 4 (9%)

MCI 7 (27%) NA 4 (22%) NA 11 (38%)*

Normal Cognition 10 (38%) NA 8 (44%) NA 18 (62%)*

Average Age in Years (SD) 75 (5.5) 70 (16.7) 81 (6.7) 78 (12.3) 76.2 (12.5)

Male 10 (59%) 3 (33%) 3 (16%) 2 (33%) 18 (41%)

Female 7 (41%) 6 (67%) 9 (84%) 4 (66%) 26 (59%)

Average Education in Years (SD, range) 16 (2.8, 10–21) 16 (2.6, 12–20) 14 (4.6, 4–20) 15 (2.0, 12–18) 15 (3.4, 4–21)

Latino** 7 3 5 4 19 (43%)

White 7 5 6 2 20 (45%)

Black/African American 4 2 2 0 8 (18%)

American Indian/Alaska Native 1 0 0 2 3 (7%)

Other 5 2 4 2 13 (30%)

Note. Numbers represent raw data unless otherwise indicated.

*
Total is for older adult non-informant participants only.

**
Latino was asked separately from the other categories below (e.g., individuals could identify as Latino and White)
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Table 2.

Original and revised ECog instructions and response options.

Original ECog Rationale for 
Revision

Final Version

Please rate his/her ability to perform certain everyday 
tasks NOW, as compared to his/her ability to do these 
same tasks 10 years ago. In other words, try to remember 
how they were doing 10 years ago and indicate any 
change in their level of ability. Rate the amount of change 
on a five-point scale ranging from: 1) there has been no 
change in their ability compared to 10 years ago, 2) they 
occasionally perform the task worse but not all the time, 
3) they consistently perform the task a little worse than 10 
years ago, 4) they perform the task much worse than 10 
years ago or, 9) I don’t know. Circle the one that fits your 
response.

To clarify the 
intention of the 
recall period as a 
comparison with 
the person’s 
baseline level of 
ability.

Please rate his/her ability to perform certain everyday tasks 
NOW, as compared to his/her own baseline (for example 
you could compare the individual’s ability to do these same 
tasks 10 years ago). In other words, try to remember how 
they were doing 10 years ago and indicate any change 
in their level of ability. Rate the amount of change on 
a five-point scale ranging from: 1) there has been no 
change in their ability compared to 10 years ago, 2) they 
occasionally perform the task worse but not all the time, 3) 
they consistently perform the task a little worse than 10 years 
ago, 4) they perform the task much worse than 10 years ago 
or, 9) I don’t know. Circle the one that fits your response.

Response Options

  1) Better or not change   1) Better or not change

  2) Questionable/Occasionally worse   2) Questionable/Occasionally worse

  3) Consistently a little worse   3) Consistently a little worse

  4) Consistently much worse   4) Consistently much worse

  9) Don’t know   9) Don’t know/Not applicable
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