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Abstract 

 
Health Education for Diverse Older Adults: Cognitive and Psychosocial Effects of Remote vs. 

In-Person Delivery Methods 
By Anjali Shah 

 
Significance: Educational seminars related to healthy-aging research may improve health 
literacy, cognition and psychosocial health in older adults. There is a need to better understand 
differences between remote and in-person delivery methods. The DREAMS program included 
and compared in-person and remote learning groups.  
 
Objective: To evaluate the DREAMS program, a health and wellness series, by evaluating 
feasibility, satisfaction, adherence, and comparing attrition of a remote versus in-person 
program. 
 
Participants: 130 diverse, older adults (M age: 70.89 ± 9.27 years; In-person n=95; Remote, 
n=35) enrolled. Data from 115 completers (In-person n=80; Remote n=35) were analyzed for 
performance outcomes. 
 
Measures: Benchmarks for feasibility, adherence, and satisfaction were evaluated. Participants 
were tested at baseline, immediately post-intervention, and 8 weeks post-intervention. Adjusting 
for baseline performance, outcomes on cognitive, motor cognitive, health literacy, and 
psychosocial measures were compared between in-person and remote groups after intervention 
(at post-test and at eight-week follow-up) using adjusted mean differences (β coefficients).  
 
Results: Fifteen individuals from the in-person program withdrew before completing six 
modules. All remote participants completed at least six of eight modules. Both programs had 
high satisfaction and feasibility. Post participation, compared to in-person participants, remote 
participants had significantly better global cognition (MoCA (p=0.015)), task switching (TMT B 
(p=<.001), TMT B-A (p=0.003)), less inhibition/switching errors (CWIT Inhibition/Switching 
scaled error score (p=0.045)), visuospatial cognition consistency and function (Reverse Corsi 
Blocks correct trials (p=0.012) and product score (p=0.033)), mental tracking capacity (Serial 3 
Subtractions (p=<.001)), and better whole body spatial cognition (BPST completed trials 
(p=<.001), span (p=<.001), product score (p=<.001)). Compared to the remote group, the in-
person group was significantly better with planning/organization (ToL mean first move time 
scaled (p=0.023)), visuospatial processing (TMT A (p<.001)), processing speed of word reading 
(CWIT Word Reading (p=0.042)) and inhibition/switching (CWIT Inhibition/Switching 
(p=0.044)), faster motor cognition (TUG-COG (p=0.026)), lower depression (BDI-II (p=0.002); 
GDS (p =0.02)) and higher mental quality-of-life (SF-12 MCS (p=0.008)).  
 
Conclusion: This work links knowledge acquisition from in-person group learning and remote 
solo coaching methods to health wellness and performance. Future studies will remove barriers 
found in the study to reduce health disparities in diverse, older adults.    
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Introduction 

Patient empowerment in healthcare demands measurable and reproducible approaches 

that address health disparities for older, diverse, and underserved adults. This idea is vital given 

that life expectancy increased by thirty years during the 20th century in developed countries  

(Christensen et al. 2009). The older population is also becoming increasingly racially and 

ethnically diverse (Silverstein and Giarrusso 2010). Unfortunately, many low-income and 

minority older adults reside in public housing and disadvantaged communities, experience high 

stress related to poverty (Williams et al. 2010), and cope with multiple morbidities (Steinman et 

al. 2012). Older, low-income and racial/ethnic minority urban adults experience significant 

health disparities related to poverty and low health literacy (Kuczmarski et al. 2016), which 

create barriers to engaging these individuals in clinical research and healthcare (Kaiser, Thomas, 

and Bowers 2017). Also, minority and low socio-economic status (SES) groups of older adults 

are historically among the least represented in research (Davis et al. 2019). Disadvantaged aging 

populations are more susceptible to age-related decline and disease at earlier ages than more 

affluent counterparts (Steptoe and Zaninotto 2020). Engagement of the clinical research 

community with diverse older adults is necessary to increase study recruitment and address 

health disparities in research and clinical settings.   

Older adults are encouraged to learn general health topics to enhance awareness of 

common concepts studied in clinical settings, increase engagement and research participation, 

and improve their overall well-being (Willis et al. 2006). In-person advocacy-based training and 

educational programs can enhance health literacy, cognition, and quality of life. However, lack 

of mobility and transportation are substantial barriers to group, in-person education. E-health 

and telemonitoring for education-based interventions are increasingly popular, and in 2020, the 
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COVID-19 pandemic highlighted the need for more telehealth options. Remote educational 

methods can adhere to social distancing guidelines and may have similar effects to in-person 

versions of the same intervention (Patel et al. 2021; Meij and Meij 2016; Inglis et al. 2015). To 

increase access to effective programs, tele-monitoring or telehealth approaches to rehabilitation 

are increasingly employed throughout the nation (Shigekawa et al. 2018). While in-person 

interventions emphasize didactic presentations and group interaction, telemonitoring prioritizes 

individual study, one-on-one accountability and perhaps deeper relationships between the 

monitor and the participant. Telehealth approaches are reproducible and can be tailored to the 

needs of a particular population to address health disparities for underserved older adults. 

  Telehealth approaches may also have downstream effects that could galvanize research 

participation. For example, “senior university”-style online seminars are programs offered 

nationwide to provide education for older adults; however, individuals with lower SES may have 

limited access to technological resources required for participation (Hansen and Reich 2015). 

Additionally, computerized alternatives could enhance cognition (Realdon et al. 2016), but they 

may not keep participants engaged in a personalized manner (Stine-Morrow et al. 2014).Web-

based technology programs (e.g., Zoom, Google Meet, etc.) are also prone to technical failure 

and may be inaccessible to underserved individuals (Archibald et al. 2019). Utilizing such 

programs also requires users to have a higher degree of technological proficiency – including the 

ability to successfully log in and connect to a wireless network – which may not be prevalent 

among older adults (McCoy 2010; Boot et al. 2015). Therefore, a “low-tech” health education 

model may act as a more effective learning method compared to web-based technology 

alternatives. Active learning via “low-tech” tools, such as hard-copy expository and educational 

reading materials organized in a binder, may avoid technical difficulties, low accessibility, and 
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knowledge gaps in technological proficiency – barriers associated with web-based program 

utilization (Vaportzis, Clausen, and Gow 2017; Campana and Agarwal 2019). 

In 2014-2016, the DREAMS program (Developing a Research 

Participation Enhancement and Advocacy Training Program for Diverse Seniors) was 

developed to be an educational framework designed to increase overall interest in clinical 

research, particularly among diverse seniors. DREAMS is an eight-week health education 

seminar co-taught by medical students and professional researchers (Hart et al. 2017). Patient 

stakeholder advisers (PSAs) from the community were involved throughout the project, and pre-

intervention focus groups were held with older adults of low to high SES to tailor the program to 

reach underserved communities (Perkins et al. 2019). Originally designed as an in-person group 

learning program, the DREAMS curriculum was soon adapted to a remote, home-based 

educational intervention that used hard copy binders and telephone support to increase reach and 

to compare the two programs to learn more about group versus remote and individual dynamics, 

and to investigate the feasibility of a remote, “low-tech” version of DREAMS.    

  As such, this study compared two relatively “low-tech” programs: In-person and Remote 

DREAMS. Older adults in the in-person group seminar experienced interactive lectures and 

group discussions about health information and clinical research, while participants in the remote 

program read lessons independently and received weekly calls from the research team to engage 

in conversation and process that week’s material.  

Purpose of Study 

The purpose of this study is to 1) compare the feasibility, adherence and satisfaction of 

the remote program versus the in-person program; 2) compare the efficacy of 

the remote program versus the in-person learning model for measures of executive and 
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visuospatial function, health literacy, and psychosocial determinants (depression, quality of life 

(QOL), and spatial extent of typical lifestyle); and 3) compare performance in cognitive, motor 

cognitive, health literacy, and psychosocial outcomes for in-person and remote participants after 

intervention (an immediate post-test and an 8-week follow-up). 

Hypothesis 

  We expected to observe similar levels of feasibility and satisfaction ratings in both 

programs and expected the remote program to have a lower attrition rate due to increased 

accessibility of the model. We hypothesized that compared to the participants in the 

DREAMS remote program, participants in the in-person program would exhibit greater 

cognitive, motor cognitive, health literacy, and psychosocial function after the intervention.  

Our rationale is based off the Learning Theory which states that discussing educational 

concepts with others and drawing connections between new and familiar learned material may 

enhance information retention and mental vitality (Mukhalalati and Taylor 2019). The theory 

also describes strategies that may influence a greater understanding of the educational material 

among participants and includes the following: allowing learners to reflect on past experiences, 

encouraging participation in discussions about the material, and having participants present 

questions to their peers to receive feedback and responses (Morgan, Whorton, and Gunsalus 

2000). By undergoing an intellectual learning task, older adults may also improve brain function, 

measured by cognitive and psychosocial outcomes, as health education for older adults promotes 

healthier behaviors (Taylor et al. 2006; Ukoli et al. 2013; Zhou et al. 2018), improves cognition 

(Crocker et al. 2013; Smith et al. 2013) and performance of activities of daily living (ADLs) 

(Willis et al. 2006). 
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Therefore, if undergoing a lecture format with presenters and having small group 

discussions with peers is related to improved performance outcomes, the in-person program 

would be more effective. If enhanced performance is associated with independent learning from 

a take-home binder and having a 1:1 phone discussion about the health education concepts 

weekly, the remote group would be more effective.  

  Comparing the DREAMS in-person and remote programs isolates how learning via 

group interactions influences the efficacy of health education models, as experienced through the 

in-person model. Also, learning more about the remote program’s effects is important because 

the remote program may increase accessibility and reach underserved and distant individuals in 

the community who will benefit from health education and discussions with research staff.  
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Methods 

The protocol was reviewed and approved by Emory University Institutional Review 

Board; all participants provided informed consent prior to study activities. The trial was 

conducted with the insight, support, and involvement of Patient Stakeholder Advisers, two older 

adults representative of patient groups who were trained in research methods. These individuals 

contributed to decisions about each step of the research process (e.g., the consent process, 

serving as observers in the focus groups, communicating with participants as mentors) and are 

contributing to publications. The study was conducted from 2015-2017 and before the COVID-

19 pandemic of 2020.  

Participants  

Adults ages 55 years and older from the Atlanta metro area were recruited through 

presentations at local community partner organizations, flyers in diverse senior living facilities, 

and word of mouth. Partner organizations included the following: senior living communities at 

high, moderate, and low-income levels; a volunteer organization associated with an Emory 

community service-learning program (Halpin et al. 2017); and an older adult education 

organization (Dillard et al. 2018).  Interested potential participants were contacted by phone to 

schedule initial assessments. Those who enrolled were sequentially assigned to an 8-week 

program of either in-person or remote education. 130 participants were included, with 95 in-

person and 35 remote health education participants.  

The remote education program was developed to reach more underserved and distant 

individuals to increase accessibility. The remote program was included in the DREAMS program 

to deliver weekly modules through a telemonitoring format. Given the strong effects peer 

interaction has on efficacy of health education learning models, the need to control for peer 
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interaction was recognized, and so a weekly phone call between study staff and remote 

participants was included. The resources for the remote group were limited, e.g., staff to make 

calls to individual participants and the take-home binders with lesson plans. Therefore, a 

convenient sample of 35 individuals were assigned to the remote program.  

DREAMS Program Description  

 The DREAMS program incorporated Community Based Participatory Research (CBPR) 

strategies, as study team members utilized vital information from patient stakeholder feedback 

and focus groups to build course content and target concerns, desires, biases, and questions of 

older adults in the metro-Atlanta area. The DREAMS curriculum was planned with participatory 

elements embedded throughout. 

DREAMS Class (In-Person)  

Part I of DREAMS was informed by themes gathered from focus groups conducted with 

older adults that identified important barriers to participation in research. With our DREAMS 

model, we were able to address these barriers and needs that were specific to our target 

population (Perkins et al. 2019). The DREAMS in-person sessions were co-taught by local 

investigators and medical students. Participants met once per week over eight consecutive weeks 

for 90 minutes, with approximately 60 minutes of interactive lecture followed by 30 minutes of 

small group discussion. The first class was an introductory general research-focused lesson, 

entitled, “Research and Creativity in Later Life." Other class topics concerned speakers’ areas of 

expertise, related to health and wellbeing (Table 2) (Dillard et al. 2018). To supplement full-class 

discussion during lectures and encourage active participation and social interaction from every 

participant, the 30-minute small group discussions were facilitated by DREAMS staff and 

student volunteers using the following prompts:  
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1. What did you learn today?  

2. Did anything stand out or strike you as particularly interesting, novel, new?  

3. What did you know about (topic) before you came here today?  

4. How will you use this information to improve or change your life?  

5. What would you tell your peer group about today’s lecture? i.e., what do you see 

as the most important thing to share with your peers?  

Learning Theory 

Several learning theory concepts were briefly introduced during the first module/meeting 

to inform participants about the concepts underlying the DREAMS pedagogy. Discussing newly 

learned material and drawing connections between new and familiar topics can facilitate 

information retention. Therefore, during the 30 minute small group/partnered sessions, 

participants were asked to: 1) summarize the information learned with a partner in their own 

words, which was aided by the moderators who encouraged verbal recollection with the goal of 

teasing out the given presentation’s major points (Craik and Tulving 1975; DeWinstanley and 

Bjork 2004; Hunt and McDaniel 1993); 2) discuss what participants found novel or distinctive 

about each topic, identify the information that was prior knowledge, and relate how the new 

information adds to their prior knowledge. This step was needed because a learner who actively 

uses prior knowledge in comprehension is more likely to incorporate new information into their 

long-term memory store, i.e., their ‘knowledge’ (Medin and Ross 2001); 3) generate three or 

more questions about the information; and 4) present the information and questions for the 

lecturer to the larger group in order to exchange information and receive feedback and responses. 

To guide the small group discussion, the questions were asked by moderators (See Questions for 

Part 1 listed above).   
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Remote DREAMS  

A take-home binder was designed based on some of the presentations given during the in-

person course and used in the remote intervention with telephone support. Telephone follow-up 

from members of the DREAMS study staff, the same moderators leading the in-person small 

group discussions, was intended to verify compliance, maintain motivation, and increase 

information retention through engaged discussion. The binder contained eight weeks of lesson 

plans, and participants were directed to complete one lesson (estimated time to complete: 1.5 h) 

per week. Lesson topics included:  

• Week 1 – Research  

• Week 2 – Creativity  

• Week 3 – Exercise  

• Week 4 – Nutrition  

• Week 5 – Infectious Disease  

• Week 6 – Family Caregiving  

• Week 7 – Kidney Disease  

• Week 8 – Health Disparities  

Each lesson included 20-30 pages (14-point font) of accessible, eighth grade reading 

level material, as well as related supplemental web-based resources such as videos to watch. Use 

of online resources and videos was made an optional portion of remote program to accommodate 

challenges with computer and technology access common among our older adult participants, 

which was more prevalent pre-COVID19-pandemic when this study was conducted (Garfin 

2020). Participants received weekly phone calls to ascertain progress and discuss each completed 
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lesson. The following questions confirmed active participation and prompted conversation 

during these phone calls:  

1. Have you read the Week <1,2,3, etc.> lesson?   

2. Did you also watch the videos?  

3. Did you look at any of the websites/extra materials?  

4. What did you learn? Did anything stick out as particularly interesting or new 

information for you?  

5. What did you know about (topic) before reading this lesson?  

6. Did you learn anything that you can use in your own life?  

Measures 
 

Participants completed demographic and health characteristics surveys prior to the study. 

They participated in three assessments: pre-intervention, post-intervention, and an eight-week 

post intervention follow-up. All study measures were administered in invariant order during 

assessments. Participants were given breaks ad libitum as well as snacks and water during all 

testing. Testing lasted 2-3 hours depending on the number of breaks the participants required and 

time to complete the tasks. All assessors were blinded to group assignment. 

Feasibility 

Feasibility for both programs was measured in terms of accomplishing experimental set-

up and programmatic objectives and methods.  Feasibility measures for the in-person program 

included the ability to: recruit speakers; find a location for the in-person intervention to take 

place; include participants without their own transportation; coordinate a specific time for 

participants to engage in the lectures; consider hearing and visual impairments that may have 

limited participant engagement with the educational material; communicate effectively between 
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speakers (faculty members and medical students) and moderators prior to each week’s lecture; 

and ensure that moderators in the small discussion groups understood and confirmed that all 

participant voices and thoughts were included in the conversation.  

For the remote program, feasibility measures involved: creating educational binders, 

which included determining health related topics with broad appeal; converting PowerPoint 

presentations from the in-person program into prose and manual format; performing 

approximately 280 instructional calls over 8 weeks to motivate and keep participants engaged 

(this estimate does not count the repeat calls that were necessary when contact was not made); 

and providing supplemental videos and informational websites to increase participants’ 

understandings on the lesson topics. 

Adherence 

Completion of the program was considered to be attending/participating in at least 6 out 

of 8 modules. From this status, attrition levels were determined. To ascertain progress and 

maintain adherence to the program, in-person participants were called if they missed lessons and 

were encouraged to return. Additionally, obstacles that prevented participants from physically 

reaching the program site were troubleshooted by providing transportation services to those who 

were underserved. Weekly telephone calls to remote participants consisted of similar questions 

to confirm active participation and adherence to the program.  

Satisfaction  

An exit survey was administered (at immediate post-test only) to evaluate participants’ 

views and satisfaction with the programs based on a 5-point Likert scale (1=strongly disagree, 

2=disagree, 3=neutral, 4=agree, and 5=strongly agree). The survey also included four open-

ended questions to capture qualitative feedback to help with future program improvement. 
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Respondents indicated their favorite and least favorite topics, suggested future topics, and 

provided comments and suggestions. Qualitative data from open-ended responses were analyzed 

to identify themes related to satisfaction with the program (Hackney et al. 2015).  

Cognition 

The cognitive battery included standard, valid and reliable measures of global cognition, 

executive function, spatial memory, and mental tracking capacity (See Appendix A for 

assessment sheets). 

 The Montreal Cognitive Assessment (MoCA) is a thirty-question test that measures global 

cognition and screens individuals for mild cognitive impairment and assesses the cognitive 

domains of attention and concentration, executive functions, memory, language, visuo-

constructional skills, conceptual thinking, calculations, and orientation. The total possible score 

is 30 points with a score of 26 or above considered normal cognitive function (Nasreddine et al. 

2005).  

The Tower of London (ToL) assesses planning ability as a part of executive function. An 

administrator presents a card with a certain arrangement and participants move three rings of 

differing sizes to three pegs to match the arrangement. The scaled total achievement score, time 

per move ratio, and mean first move time (an indication of planning time prior to task 

completion) were considered for analysis (Rainville et al. 2012). 

The Trails Making Test (TMT) acts as an indicator of cognitive processing speed and 

executive functioning. TMT B-A isolates the construct of task switching (Sánchez-Cubillo et al. 

2009), which has been found to have a strong relationship with performance-based measures of 

instrumental activities of daily living (IADLs). Completion time for TMT A, B, and B-A were 

analyzed (Reitan 1958).  
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The Delis–Kaplan Executive Function System (D-KEFS; Delis, Kaplan, and Kramer 

2001) Color-Word Interference Test (CWIT) assesses response inhibition and task switching. 

This test consists of four parts: color naming (condition 1), word reading (condition 2), inhibition 

(Stroop task; condition 3), and inhibition/switching (condition 4). In the fourth condition, 

participants are presented with a list of words naming colors that are printed in different colored 

ink. Participants must shift between color naming and word reading depending on whether the 

word is listed in a box. Completion time scores and total error scores were converted into scaled 

values based on age group norms and published guidelines (Delis, Kaplan, and Kramer 2001; 

Lippa and Davis 2010). 

Reverse Corsi Blocks Visuospatial Task is a test of visuospatial function and working 

memory which requires participants to watch the examiner point to a series of blocks on a tray, 

and then repeat the pattern backwards. The examiner begins with two moves, and progresses to a 

maximum of nine moves, with two trials per level. Participants are given one practice trial of two 

moves. Each level consists of two trials with the same number of moves. At each subsequent 

level, the number of required moves increases by one move. A participant advances to the next 

level if he or she successfully completes at least one of the trials in a level. Once a participant 

incorrectly performs both trials in a level, the task is concluded. The number of trials 

successfully completed, block span (length of sequence of moves participant is able to correctly 

perform), and product score were considered for analyses (Kessels et al. 2008). 

Serial 3 Subtractions assesses mental tracking capacity, as administers request for the 

examinee to subtract by three from 100. Each subtraction is considered a unit and the 

calculations are made on the basis of 14 possible correct subtractions. The correct percentage of 

serial 3 subtractions was analyzed (Bristow et al. 2016). 
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Motor Cognition 

Motor cognition measures evaluated motor and cognitive integration (See Appendix A). 

Body Position Spatial Task (BPST) modeled after the Corsi Blocks task (Kessels et al. 

2008) measures whole-body spatial cognition. The examiner demonstrates (verbally and visually) 

a sequenced pattern of steps to the side, forward, and turning (in place) and the participant repeats 

the pattern exactly. The examiner begins with two moves and progresses to a maximum of nine 

moves and at each subsequent level, the number of required moves increases by one move, with 

two trials per level. Participants advance to the next level only if they correctly complete at least 

one of the trials in a level, otherwise the task is concluded. This task is not timed. The number of 

trials performed correctly, block span (length of sequence of moves participant is able to correctly 

perform), and product score were used for analyses (Battisto et al. 2018). 

Timed Up & Go Test (TUG) tests functional mobility. The participants are timed while 

they rise from a chair, walk three meters as quickly as possible, turn around and return to the 

chair. Dual-task ability will be measured with the TUG cognitive (TUG-COG) and manual 

conditions (TUG-Man). In TUG-COG, the participant performs serial subtractions by 3s from a 

random number ranging from 20-100. In TUG-Man, the participant carries a full glass of water. 

The correct percentage of subtractions performed during TUG-COG (TUG-COG Counting 

Performance) and completion times for both tasks were used for analyses, with time ≥ 15 

seconds for TUG-COG and time ≥ 14.5 seconds for TUG-Man indicating impaired dual-task 

ability and increased fall risk. (Cardon-Verbecq et al. 2017) 

Health Literacy  

Health Literacy was evaluated with the Rapid Estimate of Adult Literacy in Medicine 

(REALM) and the Short Test of Functional Health Literacy for Adults (S-TOFHLA). REALM is 



	 15 

a 66-item word recognition test to identify risk for poor literacy skills (Bass, Wilson, and Griffith 

2003). REALM associates the numerical raw score of correctly pronounced words to the 

participants’ reading levels: third grade and below (0-18), fourth to sixth grade (19-44), seventh 

to eighth grade (45-60), and high school (61-66). S-TOFHLA is a seven-minute reading 

comprehension test to assess comprehension of health-related material and is divided into 

inadequate (0-16), adequate (17-22), and functional (23-36) categories, based on a 36-item 

reading comprehension subscale (Baker et al. 1999) (See Appendix A). 

Psychosocial Questionnaires  

The psychosocial battery includes standard, valid and reliable measures of depression, quality of 

life, and project satisfaction (See Appendix A). 

Beck Depression Inventory-II (BDI-II) and Geriatric Depression Scale (GDS) are self-

reported surveys measuring depression. BDI-II is scored on a scale range from 0 to 63 and a 

higher score is associated with depression. GDS has a score range from 0 to 15, and scores 

higher than 5 indicate possible clinical depression (Beck et al. 1961; Yesavage et al. 1982). 

The Short Form 12 (SF-12), a self-reported outcome measure, was used to evaluate 

mental and physical components of Quality of Life (QOL), with Physical Component Summary 

(PCS) and Mental Component Summary (MCS) subscales used for composite scores (Ware, 

Kosinski, and Keller 1996). 

Life Space Questionnaire (LSQ) was used to measure the participants’ spatial extent of 

their typical lifestyle. This questionnaire examines participants’ living circumstances, routine 

behavior, and the extent of their mobility (Stalvey et al. 1999). 

Data Analysis  
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 Descriptive statistics were calculated and compared between groups using Chi square 

tests or Fischer’s exact tests for categorical variables and one-way analysis of variance 

(ANOVA) for continuous variables. For outcome analyses, the covariates age, sex, education 

years, and fall worry were used to control for demographic differences between in-person and 

remote groups, as these categories could potentially influence outcome measures between 

groups. Adjusting for the baseline values that were collected at pre-test timepoint and the 

covariates, analysis of covariance (ANCOVA) was used to compare differences in cognitive, 

motor cognitive, health literacy, and psychosocial outcomes for in-person and remote 

groups after intervention (including values obtained at post-test and at eight-week follow-up). . 

The interaction term of group and timepoint were first included in the model and then dropped 

because of non-significance found in the change of outcomes from post-test to the eight-week 

follow-up between groups. Therefore, we analyzed performance outcomes after intervention (at 

post-test and at eight-week follow-up) without group x time interaction to obtain the adjusted 

group mean differences (β coefficients) of the group effect to estimate the overall mean 

difference between the in-person and remote groups with baseline variance removed. Adjusted 

mean differences were compared with the remote group coded as 0 and the in-person group 

coded as 1; therefore, for example, negative coefficients for variables in which higher values 

indicated a better outcome suggests remote group performed better after intervention. A p-value 

< 0.05 was the significance level. Participant satisfaction ratings in the exit survey were 

evaluated for groups using Fischer’s exact test and Mann Whitney U test. All statistical analyses 

were carried out using R software (version 3.4.4).  
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Results 

Demographics 

 130 older adults were included in this study (age 70.89 ± 9.27; In-person DREAMS, 

n=95; Remote DREAMS, n=35). Descriptive clinical characteristic and demographic statistics of 

the sample are summarized in Table 1. Within both groups there were more retired (71-87%) 

than working participants. The in-person group included significantly older participants than the 

remote group. The groups were similar for other demographic characteristics (Table 1).  

Feasibility and Adherence  

Both programs were feasible in accomplishing experimental set-up and programmatic 

objectives and methods. The in-person program recruited faculty members and medical students 

to lecture and educate participants about current translational and clinical aging research. Wesley 

Woods Health Center was utilized for lecture space. We were also able to include the 20% of in-

person participants who lacked their own transportation (n=19) in the program by providing 

them with transportation. Further areas of feasibility in the in-person program included 

successfully coordinating a time for the lectures that worked for many older adults, medical 

students and faculty, largely addressing auditory and visual limitations among participants (some 

individuals complained of not hearing well in the lecture room), and consistently attempting to 

provide members during the small group discussion an equal opportunity to share their thoughts 

on the lecture. The remote program included an effective process in which study staff created a 

cohesive binder of study materials covering health related topics. The process also included 

calling participants weekly with questions about each module to maintain motivation and 

participant engagement, finding appropriate times to call participants during the week after they 
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read their module, confirming that calls were completed on a weekly basis, and offering 

supplemental material for each lesson topic to enhance participants’ knowledge.   

Adherence to each program was strong. Eighty of 95 participants began and completed 

six out of eight modules in the DREAMS in-person program. The in-person program had 15 

enrolled participants who withdrew (15-16% attrition rate) either before attending any classes 

(n=6) or before completing at least six of the modules (n=9) with the most frequent reason being 

a report of no longer enjoying or being interested in the classes. Other reasons included having a 

busy schedule and health-related problems limiting them from participating in assessments. All 

remote participants began and completed (n=35) the remote program with 0% attrition.  

Satisfaction 

The satisfaction survey showed that both in-person and remote participants reported they 

agreed or strongly agreed that the classes or activities enhanced their knowledge and skills about 

health topics, influenced how they take care of themselves, and provided them with useful 

information. Additionally, both groups agreed or strongly agreed that the quality of classes and 

activity content were high and that they would attend future programs offered. Participants 

strongly agreed that they enjoyed participating in the program and agreed that they would 

continue this program if they could, and that their physical and mental activity increased due to 

the program (Table 3). 

 Furthermore, responses to the four open-ended questions reflected positive and useful 

feedback for future interventions. Many in-person participants said the class about dementia was 

their favorite presentation. One participant stated, “I learned some of the things I can do and 

some food I can eat to maybe keep me from getting dementia or Alzheimer’s – walking, 

crossword puzzles, more fruits and vegetables, eat less red meat.” Several in-person participants 
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also responded that their least favorite presentation was on vision, and many responded that in 

the future they would like to learn more about nutrition and exercise plans for seniors. Many 

remote participants stated the module on kidney disease was their favorite and that they enjoyed 

learning how to manage their health to prevent future health disparities. Comments and 

suggestions included increasing the length of in-person classes and providing more references 

and websites as supplemental materials to the modules for the remote program.  

Outcome Measures 

Significant group effects for performance outcomes adjusted for baseline after the intervention 

were detected. 

Cognitive Tasks 

Remote participants performed significantly better than in-person participants after 

intervention on MoCA (β= -0.466, p=0.015), TMT B (β=4.215, p<.001) and TMT B-A (β= 

6.064, p=0.003), CWIT Inhibition/Switching scaled error score (condition 4) (β= -0.405, 

p=0.045), Corsi Blocks number of correct trials (β = -0.204, p=0.012) and product score (β =-

1.425, p=0.033), and Serial 3 Subtractions percentage correct (β =-3.205, p<.001).  

In-person participants performed significantly better than remote participants after 

intervention on ToL mean first move time scaled (β= 0.300, p=0.023), TMT A (β =-1.341, 

p<.001), completion time scaled scores for CWIT Word Reading (condition 2) (β= 0.263, 

p=0.042) and Inhibition/Switching (condition 4) (β= 0.124, p=0.044) (Table 4). 

Motor Cognitive Tasks 

 Remote participants performed significantly better than in-person participants after the 

intervention on BPST with a greater number of trials completed (β =-0.404, p=<.001), greater 

span (β =-0.267, p=<.001), and greater product score (β=-2.782, p<.001); whereas in-person 
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participants performed significantly better on TUG-COG, a timed task, with a faster completion 

time (β=-0.336, p=0.026) compared to remote participants after intervention (Table 4).  

Psychosocial Questionnaires 

In-person participants had significantly lower depression scores compared to remote 

participants after intervention on both BDI-II (β =-1.697, p=0.002) and GDS (β =-0.257, 

p=0.02). Additionally, in-person participants had significantly higher SF-12 MCS scores (β = 

2.377, p=0.008) compared to remote participants following the intervention (Table 5).  
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Discussion  

 Both DREAMS groups (in-person and remote) had similar levels of feasibility and highly 

ranked satisfaction levels. The remote group had lower attrition compared to the in-person group. 

After controlling for age, sex, education years, and fall worry and adjusting for baseline values, 

performance differences following intervention between in-person and remote groups on 

cognitive and motor cognitive measures were domain specific, as performance by group varied 

on tasks assessing global cognition, executive function, spatial memory, mental tracking 

capacity, and motor and cognitive integration. Remote participants compared to in-person 

participants performed significantly better after intervention on global cognition (MoCA), task 

switching (TMT B, TMT B-A, CWIT Inhibition/Switching scaled error score), visuospatial 

cognition consistency and function (Reverse Corsi Blocks correct trials and product score), 

mental tracking capacity (Serial 3 Subtractions), and had better whole-body spatial cognition 

(BPST). In-person participants had significantly better performance on planning (ToL mean first 

move time scaled), visuospatial processing (TMT A), processing speed of a verbal word reading 

(CWIT Word Reading completion time) and inhibition/switching tasks (CWIT 

Inhibition/Switching completion time), and faster motor cognition (TUG-COG completion time) 

compared to remote participants following intervention. In-person participants also exhibited 

significantly better psychosocial function compared to remote participants after intervention, 

reporting lower depression (BDI-II and GDS) and a higher quality of life (SF-12 MCS).   

Feasibility 

 Our prediction that in-person and remote programs would be similar in feasibility was 

observed, as both programs were highly viable in regard to experimental set-up and 

programming. The feasibility of the in-person program suggests this delivery method has 
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potential for successful implementation of group learning. By anticipating programmatic 

barriers, the group learning protocol was viable, effective, and in line with best practices for a 

successful intervention (Tickle-Degnen 2013). The remote-program’s feasible outcomes suggest 

that simpler “low-tech” methods may have effective qualities and little acknowledged 

advantages over web-based technology programs. These “low-tech” models avoided issues 

associated with higher-tech protocols, such as technical difficulties with video and audio 

connection, feelings of inadequacy among older adults who lack computer proficiency, and 

decreased engagement and skepticism about using web-based programs among older populations 

(Vaportzis, Clausen, and Gow 2017) 

Adherence  

 The 15-16% attrition rate observed among the in-person group is relatively low, as other 

in-person health education programs have documented a 20-25% attrition rate on average 

(Valentine and McHugh 2007; Amico 2009). The relatively low attrition of in-person 

participants may reflect effectiveness of the discussion groups, as research indicates that 

increasing inclusion of participants in peer discussion by encouraging each participant to share 

their own thoughts can improve self-confidence among participants (Dehi Aroogh and 

Mohammadi Shahboulaghi 2020). Age may have also played a factor in program completion 

status, as in a post-hoc analysis non-completers were significantly older in age compared to 

participants who completed the study (See Appendix B). 

Remarkably, the remote program had a 0% attrition rate, possibly due to greater 

accessibility of the model that allowed for increased research participation among older adults 

who identified with health limitations, such as mobile impairments (Hahn and Rahman 2016). 

Solo learning compared to group engagement may also keep participants more engaged through 
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a personalized method and reduce feelings of inadequacy or social pressure that may arise in a 

group learning environment, possibly contributing to no attrition observed in the remote program 

(Ryan et al. 2020). Far fewer participants attended the remote compared to the in-person program 

so these findings should be interpreted with caution. 

Satisfaction  

The exit survey revealed high satisfaction for the program overall as both groups agreed 

or strongly agreed that the classes enhanced their knowledge and influenced how they would 

take care of themselves, implying the intervention’s positive effect for impacting the future lives 

of participants. Participant willingness to attend future programs and classes for the study 

indicates their overall commitment to the goals of the intervention and perhaps will result in 

stronger advocacy for increasing health education knowledge among older, diverse adults. 

Positive feedback, such as suggesting in-person classes to be longer and increasing the number 

of supplemental materials provided to the remote group, as well as comments about what 

participants learned post-intervention both indicate a marked inclination for older adults to 

participate and remain involved in future research. To further understand the impact of the in-

person and remote programs on knowledge acquisition, participants should be called over the 

following years after the study. 

Cognitive and Motor Cognitive Performance 

Differences in cognitive and motor cognitive outcomes between in-person and remote groups 

after intervention appeared to be domain specific.  

Enhanced global cognition (MoCA) found among remote participants compared to in-

person participants after intervention suggests solo coaching methods prioritize participants’ 

personalized learning goals, resulting in increased concentration, conceptual thinking, and 
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attention. Faster cognitive processing speed (TMT B, TMT B-A) and better executive function 

on an inhibition/switching task (CWIT Inhibition/Switching scaled error score) were observed 

among remote participants after intervention compared to in-person participants. Studies indicate 

that increasing processing speed and switching attention between tasks is associated with 

consistent practice and taking more time to understand and learn concepts (Carrier et al. 2015); 

both occurred under the remote model as participants read the modules on their own time. 

Compared to in-person participants, remote participants had significantly better visuospatial 

cognition consistency and function (Reverse Corsi Blocks) following intervention. Short-term 

working memory is involved in the Reverse Corsi Blocks task. Perhaps in-person participants did 

not perform better than remote participants because connecting new and familiar learned 

information via group engagement can be associated with collaborative inhibition, the concept 

that people who remember together in a group may recall less information than if they 

remembered alone due to memory interference caused by the product of recall (Wright and 

Klumpp 2004). Mental tracking capacity, based on Serial 3 Subtractions percentage correct, was 

significantly better in remote participants compared to in-person participants after intervention. 

Serial 3 Subtractions focuses on one’s ability to sustain focus while performing a cognitive 

operation over repeated trials as a facet of mental tracking (Sandberg 2011). The solo coaching 

model emphasized the following: highly personalized interactions between callers and 

participants, low social anxiety, and avoidance of overstimulation and distractions caused by 

peers – factors attributed to increased attention and concentration which may explain why remote 

participants performed better than in-person participants on mental tracking.   

In-person participants performed significantly better on planning and organization 

abilities, as parts of executive function based on ToL, compared to remote participants after 
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intervention. Additionally, compared to the remote group, the in-person group had significantly 

better visuospatial and cognitive processing speed per several of the neuropsychological 

measures (TMT, CWIT) after intervention. Development of executive function and faster 

cognitive processing speed have been associated with interpersonal interactions and social 

relationships, specifically due to increased perspective taking, conforming and adhering to social 

rules, and thoughtful communication that occurs in the presence of peers. Therefore, these 

actions observed during the in-person program may create important opportunities for the 

acquisition and continued practice of executive functioning and cognitive processing skills 

(Perry et al. 2019).  

Compared to in-person participants, remote participants had significantly better whole 

body spatial cognition, indicated by more BPST completed trials, span, and product score 

following intervention. BPST does not include time as a factor and also focuses on spatial 

learning and short-term working memory. Since the remote model allowed participants to learn 

at their own pace, re-read modules in the binder that they did not initially understand, and 

enhance retention of the material through 1:1 weekly conversation, perhaps performance 

differences are due to the combined effects of enhancing attention and memory while having no 

learning time limit. In comparison, the in-person group learned directly from lectures that took 

place with a faculty “expert” during a specific time every week, and in-person participants were 

not able to review past lectures. On the other hand, in-person participants had significantly faster 

motor cognition, measured by TUG-COG completion time, compared to remote participants 

following intervention. Connections between cognitive and motor function deficits and aging 

have been elucidated, as older adults are more likely to have decreased mental processing and 

slower movement coordination; however, studies indicate that amplifying social engagement 
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with individuals beyond one’s usual social circle of family and close friends may restore higher 

levels of cognitive and physical activity (Seidler et al. 2010; Gardner 2014). Thus, utilizing a 

stimulating learning task to connect diverse older adults and create strong relationships, as 

observed in the in-person model, may contribute to faster completion times on cognitive and 

motor cognitive measures.  

Psychosocial Performance 

Likely due to increased social engagement, in-person participants reported significantly 

lower scores on BDI-II and GDS compared to remote participants after intervention, indicating 

lower depression levels. Research observing how learning impacts health among diverse, older 

students shows that in-person group learning has been found to increase well-being, reduce 

stress-inducing circumstances, and increase a sense of purpose among students due to higher 

social integration and social support from peers (Hammond 2004). Additionally, in-person 

participants had significantly higher SF-12 MCS scores following the intervention in comparison 

to remote participants, suggesting these participants had less role limitations caused by emotional 

problems, vitality, social functioning, and mental health.  

Limitations 

This study had several limitations. The remote group had a smaller sample size than the 

in-person group. Unequal sample sizes reduce power to detect effects and increase the chances of 

making a Type I, i.e., “false positive,” error (Rusticus and Lovato 2014). Remote participants 

were recruited after many of the in-person participants were recruited; therefore, although 

participants were not offered a choice of treatment, the trial was not randomized. Participants 

were recruited from the Atlanta metro geographical area, specifically from local community 

partner organizations, outreach programs, and diverse senior living facilities. Therefore, findings 
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may not be generalizable to older populations not living in this specific geographical 

location. Our study was a cohort observational design rather than a randomized controlled trial, 

therefore, unmeasured differences in the remote versus in-person learning environments may 

have affected results in currently unknown ways. Additionally, it is possible that the literacy 

tools used in the study were not able to detect all effects of this study; The Learning 

Theory states that knowledge acquisition might affect aspects of literacy (Wolf et al. 

2009). Other tools can be considered in the future.   

Future Direction  

 Aging and minority communities play a significant role in improving methods for 

understanding health disparities and spreading health education models to a wider audience, 

especially during current-day world events like COVID-19, which has resulted in higher 

morbidity and mortality rates among diverse, older adults (Kemenesi et al. 2020; Cyrus et al. 

2020). Thus, further participation recruitment among aging, minority populations is relevant. To 

more thoroughly examine differential influences of group versus solo learning methods on 

cognitive and psychosocial wellness, in-person and remote controls for both learning styles 

should be included in future studies. An in-person, non-peer interaction control group can 

examine the extent to which a group learning stimulation affects performance outcomes. A 

remote, non-solo learning control group that engages in weekly follow-up discussions with 

multiple participants on a monitored call would aim at eliminating 1:1 interaction to further 

determine solo coaching effects of the model. Change in performance scores between pre- and 

post-intervention timepoints could determine effects of the intervention on health and well-being 

improvements for participants. Researchers could then measure clinical significance, which 

refers to the magnitude of treatment effect, to determine how meaningful the differences in 
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cognitive and psychosocial outcomes are between groups due to the intervention (Ranganathan, 

Pramesh, and Buyse 2015). Specific differences in performance outcomes between the in-person 

and remote programs could also be utilized to power a larger, controlled trial in the future. 
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Conclusion 

 In conclusion, In-person and Remote DREAMS were effective delivery models of health 

education, as both programs were feasible in terms of successfully accomplishing experimental 

set-up and programmatic objectives. The delivery methods varied in attrition rates, but both were 

ranked with high satisfaction among participants. We also presented evidence that after 

intervention, cognitive and motor cognitive outcomes differed between groups and were domain 

specific; whereas, compared to remote participants, in-person participants had better 

psychosocial outcomes, indicated by lower depression and a greater quality of life. This research 

has important implications for understanding the efficacy of an in-person versus remote health 

education model. By identifying the more effective delivery method for individuals with 

identifiable characteristics, we can increase involvement of diverse, older adults in research, and 

ultimately reduce health disparities by enhancing cognition, motor cognitive, health literacy, and 

psychosocial outcomes through engagement and active learning. 
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Table 1. Demographic Characteristics by Group (In-Person vs. Remote) 

Characteristics Total  
(n=130) 

Mean(SD)/N(%) 

In-Person  
(n=95) 

Mean(SD)/N(%) 

Remote  
(n=35) 

Mean(SD)/N(%) 

P  
Values 

Sex^  
   

0.799  
       Female 84 (64.62) 62 (65.26) 22 (62.86) 

  

       Male  46 (35.38) 33 (34.74) 13 (37.14) 
  

Age (years)1   70.89 (9.27) 71.96 (9.50) 68.00 (8.05)  0.030* 
 

Educations (years)1  15.85 (2.28) 15.96 (2.28) 15.54 (2.28) 0.359 
 

Marital Status^  
   

0.583 
 

      Single 16 (12.31) 10 (10.53) 6 (17.14) 
  

      Married 61 (46.92) 45 (47.37) 16 (45.71) 
  

      Other2  53 (40.77) 40 (42.11) 13 (37.14) 
  

Ethnicity^  
   

0.364 
 

      Black 51 (39.84) 35 (37.63) 16 (45.71) 
  

      White 66 (51.56) 48 (51.61) 18 (51.43) 
  

      Other3  11 (8.59) 10 (10.75) 1 (2.86) 
  

Housing^  
   

0.057 
 

     House/Apt/Condo 96 (73.85) 65 (68.42) 31 (88.57) 
  

     Senior Housing 31 (23.85) 27 (28.42) 4 (11.43) 
  

     Other4  3 (2.31) 3 (3.16) 0 (0.00) 
  

Transportation^  
   

0.957 
 

     Drive Own Vehicle 102 (79.69) 74 (79.57) 28 (80.00) 
  

     Other5  26 (20.31) 19 (20.43) 7 (20.00) 
  

Occupational Status^  
   

0.032* 
 

     Employed 22 (16.92) 12 (12.63) 10 (28.57) 
  

     Not Employed6  108 (83.08) 83 (87.37) 25 (71.43) 
  

Years Retired^^1  11.59 (10.69) 12.32 (11.65) 9.36 (6.66) 0.263 
 

Number of Comorbidities1  3.06 (2.22) 3.02 (2.05) 3.17 (2.65) 0.734 
 

Use Assistive Device for Walking^  
   

0.054 
 

     No 97 (74.62) 72 (75.79) 25 (71.43) 
  

     Yes 20 (15.38) 11 (11.58) 9 (25.71) 
  

     Sometimes  13 (10.00) 12 (12.63) 1 (2.86) 
  

Number of Medications1  4.14 (3.53) 3.93 (3.32) 4.68 (4.06) 0.298 
 

Falls in Previous Year1  0.95 (2.70) 0.68 (1.84) 1.71 (4.21) 0.058 
 

Fall Worry1  2.48 (1.39) 2.59 (1.46) 2.17 (1.15) 0.124 
 

Self-Rated Quality of Life1  5.51 (1.23) 5.49 (1.18) 5.57 (1.36) 0.737 
 



	 31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Composite Physical Function  
(CPF) Score (/24) 1 

19.96 (5.09) 20.08 (4.95) 19.63 (5.49) 0.652 
 

 
 
Frequency of Leaving House^  

   
 
 

0.350 

 

    < 1 per week 2 (1.54) 2 (2.11) 0 (0.00) 
  

    1-2 times per week 8 (6.15) 4 (4.21) 4 (11.43) 
  

    3-4 times per week 48 (36.92) 34 (35.79) 14 (40.00) 
  

    Everyday  72 (55.38) 55 (57.89) 17 (48.57) 
  

^ Chi-square tests or Fisher’s exact tests were used for categorical variables. 
  

^^Excluding those who have not retired or missing data. 
   

1 One-way ANOVA were used for continuous variables. 
   

2 Includes Separated/Divorced, and Windowed 
    

3 Includes Asian, Hispanic/Latino, Native American, Multiracial, and other races. 
 

4 Includes assisted living, relative homes, and others. 
   

5 Includes family/friends drive, transportation service, and public transportation. 
6 Includes those who are not employed full or part time (homemaker, retired, volunteer, unemployed, 
disabled) 
*P values indicate significant differences between groups at the 0.05 level 
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Table 2: Topics Presented in the DREAMS Program 
 
Session 

 
Course A 

 
Course B 

 
Course C 

 
Course D 

 
Week 1  

 
Research and 
Creativity in Later 
Life 

 
Research and 
Creativity in Later 
Life 

 
Research and 
Creativity in Later 
Life 

 
Research and 
Creativity in Later 
Life 
 

Week 2 Eyelid Ptosis and the 
Impairment of 
Vision 
 

Bladder Matters in 
Aging Research 

Role of Commensal 
Microbiota in Health 
Span 

Role of Commensal 
Microbiota in Health 
Span 

Week 3 End of Life, 
Palliative Care, 
Assisted Living 
 

Dementia Family 
Caregiver Research 

Thai Chi Studies: 
What have we 
Learned 

Macular 
Degeneration- Fact 
or Fiction 

Week 4 Hand Motor 
Function 

Social Determinants 
of Health and 
Disparities 
 

Neuromechanics 
Principles in 
Rehabilitation 

Patient Perception of 
the Discharge 
Process 

Week 5 Cardiovascular 
Health 

Research in 
Specialized 
Nutrition Support 
 

Cognition in Aging Thai Chi Studies: 
What Have We 
Learned 

Week 6 Dementia Family 
Caregiver Research 

Role of Commensal 
Microbiota in Health 
Span 
 

Eye Health Cognition, 
Anesthesia and 
Older Adults 

Week 7 Role of Commensal 
Microbiota in Health 
Span 
 

Common Causes of 
Vision Loss 

Cognition, 
Anesthesia and 
Older Adults 

Pneumococcal 
Carriage Study in 
the Elderly 

Week 8 Urinary 
Incontinence 

End of Life, 
Palliative Care, 
Assisted Living 

Balance and Falls in 
Individuals with 
Parkinson’s Disease 

Balance and Falls in 
Individuals with 
Parkinson’s Disease 

Lessons covered by In-Person DREAMS participants over eight consecutive weeks by course: Course A 
(n=24); Course B (n=23); Course C (n=26); Course D (n=22) 
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Table 3: Satisfaction Questionnaire Results Assessing Participant Views on DREAMS In-
Person vs. Remote 

Exit Survey Prompts^ Entire 
 Sample 
(n=112) 
Median 
(IQR) 

 

In-Person 
DREAMS 

(n=79)  
Median 
(IQR) 

Remote 
DREAMS 

(n=33)  
Median 
(IQR) 

P 
Values1 

P 
Values2 

1. The classes or activities 
have enhanced my 
knowledge/skills about the 
topics. 
 

5 [4, 5] 
 

4 [4, 5] 
 

5 [4, 5] 
 

0.271 
 

0.282 
 

2. The classes or activities 
will influence how I take care 
of myself. 
 

4 [4, 5] 
 

4 [4, 5] 
 

4 [4, 5] 
 

0.463 
 

0.236 
 

3. The classes or activities 
have provided me with 
information I can use. 
 

4.5 [4, 5] 
 

4 [4, 5] 
 

5 [4, 5] 
 

0.791 
 

0.773 
 

4. The quality of the classes or 
activities and its content was 
high. 
 

4 [4, 5] 
 

4 [4, 5] 
 

4 [4, 5] 
 

0.743 
 

0.508 
 

5. I would attend future 
programs, classes and 
activities offered by this 
group. 
 

5 [4, 5] 
 

5 [4, 5] 
 

5 [4, 5] 
 

0.529 
 

0.628 
 

6. I enjoyed participating in 
this program. 
 

5 [4, 5] 
 

5 [4, 5] 
 

5 [4, 5] 
 

1 0.951 
 

7. If I could, I would continue 
participating in this program. 
 

4 [4, 5] 
 

4 [4, 5] 
 

4 [4, 5] 
 

0.957 
 

0.683 
 

8. I have been more physically 
active. 
 

4 [3, 4] 
 

4 [3, 4] 
 

4 [3, 4] 
 

0.898 
 

0.844 
 

9. I have been more mentally 
active. 
 

4 [4, 5] 
 

4 [3, 4] 
 

4 [4, 5] 
 

0.427 
 
 

0.997 
 

Statements about DREAMS in-person and remote programs and its influence on different aspects of the 
participants’ life  
^Exit survey prompts were presented on a five-point Likert scale (1=strongly disagree; 2=strongly agree; 
3=neutral; 4=agree; 5=strongly agree) 
1Fischer’s exact test comparing participants from In-person and Remote DREAMS 
2Mann Whitney U test comparing participants from In-person and Remote DREAMS 
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Table 4: Pre-test, Post-test, and Follow-Up Values for Outcome Measures in DREAMS In-Person vs. Remote 
Group 
 Pre 

Mean ± SD/ 
N (%) 

Post 
Mean ± SD/ 

N (%) 

FUP 
Mean ± SD/ 

N (%) 

Adjusted 
Group Mean 
Difference (β)^ 

P 
Values

1^^ 
Montreal Cognitive Assessment (/30)    

In-Person  
Remote 

 

 
24.99±3.44 
25.4±3.6 

 
24.93±3.39 
25.8±3.39 

 
25.32±3.41 
25.94±3.28 

-0.466 
 

0.015* 
 

Tower of London 
     Total Achievement Scaled Score (/19) 

In-Person  
Remote 

     Time Per Move Ratio Scaled (/17-18) 
In-Person  
Remote 

     Mean First Move Time Scaled (/17-19) 
In-Person  
Remote 

 

 
 

15.43±4.48 
16.31±3.41 

 
8.9±4.06 
8.43±3.71 

 
10.11±3.3 
9.23±3.49 

 
 

17.14±3.8 
17.89±2.81 

 
9.95±3.72 
9.77±3.59 

 
11.01±3.23 
10.03±2.93 

 
 

17.96±4.31 
18.2±3.08 

 
10.24±3.64 
10.17±3.14 

 
11.36±2.78 
10.77±2.88 

 
0.113 

 
 

-0.252 
 
 

0.300 
 
 

 
0.313 

 
 

0.712 
 
 

0.023* 
 

Trails Making Test Completion Time 
(sec) 
        TMT A  

In-Person  
Remote 

        TMT B 
In-Person  
Remote 

        TMT B-A 
In-Person  
Remote 

 

 
 
 

42.29±33.86 
31.8±13.79 

 
114.66±71.18 
84.21±64.56 

 
72.37±61.01 
52.41±55.24 

 
 
 

39.78±32.43 
32.41±15.13 

 
111.22±73.11 
82.34±62.33 

 
71.44±63.23 
49.93±50.74 

 
 
 

41.52±34.11 
31.67±14.81 

 
107.62±77.29 
80.61±64.61 

 
66.11±64.64 
48.94±52.93 

 
 

-1.341 
 
 

4.215 
 
 

6.064 
 
 

 
 

<.001* 
 
 

<.001* 
 
 

.003* 
 

Color-Word Interference Test2 

        Completion Time Scaled Scores (/19) 
                  Color Naming 

In-Person  
Remote 

                  Word Reading 
In-Person  
Remote 

                  Inhibition  
In-Person  
Remote 

                  Inhibition/Switching 
In-Person  
Remote 

      Total Error Scaled Scores (/12-13)3 
                  Inhibition  
                          In-Person 
                           Remote 
                 

 
 
 

9.24±2.94 
9.74±2.76 

 
9.21±3.22 
10.03±3.35 

 
10.06±3.39 
10.37±3.5 

 
8.87±4.02 
9.66±3.96 

 
 

10.2±2.87 
10.34±3.51 

 

 
 
 

9.32±3.49 
9.2±2.95 

 
9.36±2.99 
9.57±3.32 

 
10.41±3.17 
10.43±3.21 

 
9.36±4.47 
10.11±3.39 

 
 

10.5±2.41 
10.23±3.36 

 

 
 
 

9.41±3.46 
9.6±2.98 

 
9.2±3.37 
9.89±3.08 

 
10.43±3.76 
11.03±2.79 

 
9.5±4.62 
10.2±3.5 

 
 

10.47±2.49 
10.86±2.98 

 

 
 

0.404 
 
 

0.263 
 
 

0.006 
 
 

0.124 
 
 
 

0.05 
 
 
 

 
 

0.905 
 
 

0.042* 
 
 

0.223 
 
 

0.044* 
 
 

 
0.844 
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                Inhibition/Switching 
                           In-Person 
                            Remote 
Reverse Corsi Blocks 
           Number of Trials 

In-Person  
Remote 

           Block Span  
In-Person  
Remote 

           Product Score 
In-Person  
Remote 

 
9.68±3.48 
10.09±3.67 

 
 

5.3±1.83 
5.83±1.77 

 
4.24±1.22 
4.49±1.15 

 
24.39±14.53 
28.03±15.4 

 

 
9.8±3.17 

10.11±3.07 
 
 

5.44±1.71 
5.94±1.59 

 
4.2±1.06 
4.37±0.88 

 
24.5±14.19 
27.23±13.12 

 
 

 

 
9.85±3.54 
11±2.93 

 
 

5.47±1.81 
6.03±1.95 

 
4.19±1.04 
4.51±1.17 

 
24.56±13.91 
29.29±15.83 

-0.405 
 
 
 

-0.204 
 
 

-0.124 
 
 

-1.425 
 

0.045* 
 
 
 

0.012* 
 
 

0.065 
 
 

0.033* 

Serial 3 Subtractions Percent Correct 
(%) 

In-Person  
Remote 

 

 
 

90.99±15.67 
94.85±9.52 

 
 

84.92±23.25 
92.51±12.34 

 
 

88.47±19.98 
94.2±14.51 

 
-3.205 

 
 

 
<0.001* 

Body Position Spatial Task 
           Number of Trials 

In-Person  
Remote 

           Block Span  
In-Person  
Remote  

           Product Score 
In-Person  
Remote 

 

 
 

3.83±1.35 
4.26±1.36 

 
3.45±0.76 
3.74±0.85 

 
14.07±8.19 
16.97±9.11 

 
 

 
 

3.92±1.25 
4.43±1.29 

 
3.44±0.73 
3.74±0.78 

 
14.22±7.45 
17.37±8.31 

 
 

3.98±1.16 
4.83±1.58 

 
3.52±0.76 
4.06±0.84 

 
14.75±7.42 
20.66±10.31 

 
 

 
-0.404 

 
 

-0.267 
 
 

-2.782 
 
 

 
<.001* 

 
 

<.001* 
 
 

<.001* 

Timed Up & Go  
        TUG-COG Completion Time (sec)4 

In-Person  
Remote 

       TUG-COG Counting Performance4 
              Percent Correct (%)  

In-Person  
Remote 

        TUG-MAN Completion Time (sec)5 

In-Person  
Remote 

 
REALM Score (/66)6 

In-Person  
                             Remote 

 
 

14.3±5.09 
12.77±5.84 

 
 

85.87±27.23 
90.01±25.32 

 
12.2±4.19 
12.57±6.01 

 
 

62.74±7.3 
62.46±7.14 

 
 

14.54±5.85 
13.76±6.3 

 
 

85.58±28.35 
88.41±25.62 

 
12.28±4.02 
12.97±5.51 

 
 

63.08±6.78 
62.97±6.61 

 
 

 
 

14.54±6.13 
12.92±5.99 

 
 

86.8±26.21 
90.48±20.98 

 
12.76±5.03 

13±6.09 
 

 
63.25±6.67 
62.89±6.45 

 
 

 
-0.336 

 
 
 

-2.417 
 
 

-0.423 
 
 

 
0.024 

 

 
0.026* 

 
 
 

0.327 
 
 

0.191 
 
 

 
0.458 
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STOFHLA Score (/36)7 

In-Person  
Remote 

 
 

32.39±5.7 
32.66±6.14 

 

 
 

33.02±5.09 
33.4±5.08 

 

 
 

32.8±4.91 
33.69±4.79 

 

 
-0.188 

 

 
0.144 

1Repeated measures analysis of covariance (ANCOVAs) analyzing adjusted mean differences on cognitive, motor cognitive, and 
health literacy measures between DREAMS in-person (n=80) vs. remote group (n=35) after intervention; adjusted for baseline 
performance and covariates age, sex, education years and fall worries 
2Color Naming (condition 1), Word Reading (condition 2), Inhibition (condition 3), Inhibition/Switching (condition 4) tasks 
3Corrected and uncorrected errors included in total errors for Inhibition (condition 3) and Inhibition/Switching (condition 4) tasks 
4Timed Up & Go-Cognition  
5Timed Up & Go-Manual 
6Rapid Estimate Adult Literacy Measurement 
7Short Test of Functional Health Literacy Assessment 
^ β coefficient; remote coded as 0 and in-person coded as 1; e.g., negative coefficients for variables in which higher values indicated a 
better outcome suggests remote group performed better after intervention  
^^Performance difference with the main effect of group  
*P values indicate significant differences at the 0.05 level 
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Table 5: Pre-test, Post-test, and Follow-Up Values for Psychosocial Measures in DREAMS In-Person vs. 
Remote Group 
 Pre 

Mean ± SD/ 
N (%) 

Post 
Mean ± SD/ 

N (%) 

FUP 
Mean ± SD/ 

N (%) 

Adjusted 
Group Mean 

Difference(β)^ 

P 
Values1

^^ 

Beck Depression Index-II (/63)2 

In-person 
Remote 

 
7.31±6.21 

8±7.13 

 
6.84±6.42 
8.86±7.05 

 
6.4±5.5 

8.49±8.27 

-1.697 
 
 

0.002* 
 

Geriatric Depression Scale (/15)3 

In-person 
Remote 

 
2.1±2.28 
2.6±2.51 

 

 
2.2±2.21 
3.03±3.1 

 
2.29±2.75 
2.69±3.06 

 

-0.257 
 
 

0.020* 
 

Short Form-12 (/100) 
        Mental Component Summary 

In-person 
Remote 

        Physical Component Summary 
In-person 

                         Remote 

 
 

52.99±7.83 
52.44±9.79 

 
45.97±9.64 
46.44±12.27 

 
 

54±8.16 
50.77±8.71 

 
44.86±10.92 
46.15±11.99 

 

 
 

54.01±8.24 
52.11±9.57 

 
45.06±11.46 
46.79±10.95 

 

 
2.377 

 
 

-1.125 
 
 

 
0.008* 

 
 

0.119 
 

Life Space Questionnaire  
In-person 

                        Remote 

 
6.49±1 

6.43±1.27 
 
 

 
6.21±1.09 
6.37±1.17 

 

 
6.35±1.27 
6.74±1.04 

 

-0.168 
 
 

0.076 

1Repeated measures analysis of covariance (ANCOVAs) analyzing adjusted mean differences on psychosocial measures 
between DREAMS in-person (n=80) vs. remote group (n=35) after intervention; adjusted for baseline performance and 
covariates age, sex, education years and fall worries 
2Higher Scores indicate worsening function/performance 
3Score > 5 points suggests depression 
^ β coefficient; remote coded as 0 and in-person coded as 1; e.g., negative coefficients for variables in which higher values 
indicated a better outcome suggests remote group performed better after intervention  
^^Performance difference with the main effect of group  
*P values indicate significant differences at the 0.05 level 
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Appendix A 

Assessment Sheets 

Montreal Cognitive Assessment (MoCA) 

 

 

  

MoCA Version August 18, 2010 
© Z. Nasreddine MD  www.mocatest.org 

1 

Montreal Cognitive Assessment  
(MoCA)  

 
Administration and Scoring Instructions  

 
The Montreal Cognitive Assessment (MoCA) was designed as a rapid screening instrument for mild 
cognitive dysfunction. It assesses different cognitive domains: attention and concentration, executive 
functions, memory, language, visuoconstructional skills, conceptual thinking, calculations, and 
orientation. Time to administer the MoCA is approximately 10 minutes. The total possible score is 30 
points; a score of 26 or above is considered normal.  
 
1. Alternating Trail Making:  

 
Administration: The examiner instructs the subject: "Please draw a line, going from a number 
to a  letter in ascending order. Begin here [point to (1)] and draw a line from 1 then to A 
then to 2 and so  on. End here [point to (E)]."  
 
Scoring: Allocate one point if the subject successfully draws the following pattern:  

 1 −A- 2- B- 3- C- 4- D- 5- E, without drawing any lines that cross. Any error that is not 
immediately  self-corrected earns a score of 0.  
 
 

2. Visuoconstructional Skills (Cube):  
 
Administration: The examiner gives the following instructions, pointing to the cube: “Copy this 
drawing as accurately as you can, in the space below”.  
 
Scoring: One point is allocated for a correctly executed drawing.  
• Drawing must be three-dimensional  
• All lines are drawn  
• No line is added  
• Lines are relatively parallel and their length is similar (rectangular prisms are accepted)  
 

A point is not assigned if any of the above-criteria are not met.  
 
 

3. Visuoconstructional Skills (Clock):  
 
Administration: Indicate the right third of the space and give the following instructions: “Draw 
a clock. Put in all the numbers and set the time to 10 past 11”.  

 
Scoring: One point is allocated for each of the following three criteria:  
•  Contour (1 pt.): the clock face must be a circle with only minor distortion acceptable (e.g., 
slight imperfection on closing the circle);  
• Numbers (1 pt.): all clock numbers must be present with no additional numbers; numbers 
must be in the correct order and placed in the approximate quadrants on the clock face; Roman 
numerals are acceptable; numbers can be placed outside the circle contour;  
•  Hands (1 pt.): there must be two hands jointly indicating the correct time; the hour hand must 
be clearly shorter than the minute hand; hands must be centred within the clock face with their 
junction close to the clock centre.  

 

A point is not assigned for a given element if any of the above-criteria are not met.  
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Tower of London (ToL) 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
  



	 56 

 
Trails Making Test (TMT) 
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Test A 
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Test B 
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 Color-Word Interference Test (CWIT) 
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Reverse Corsi Blocks Visuospatial Task  
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Timed Up & Go Test (TUG) & Serial 3 Subtractions  
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Body Position Spatial Task (BPST) 
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Rapid Estimate of Adult Literacy in Medicine (REALM)  
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Short Test of Functional Health Literacy for Adults (S-TOFHLA) 
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Beck Depression Inventory-II (BDI-II)  
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Geriatric Depression Scale (GDS) 
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The Short Form 12 (SF-12) 
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Life Space Questionnaire (LSQ) 
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Appendix B  

Age Effects on Completion Versus Non-Completion  

To determine the effect of age on completion versus non-completion of the DREAMS 

programs (remote and in-person), an independent t-test was performed. 130 participants met the 

inclusion criteria. Among the in-person participants (n=95), 15 participants did not complete at 

least six modules. All participants in the remote group (n=35) completed the program. 

Comparing the 115 completers (In-person DREAMS, n=80; Remote DREAMS, n=35) to the 15 

non-completers of the overall study, the non-completers were significantly older than the 

completers (p=0.039).  
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