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Background: Pre-frailty is highly prevalent and multimodal lifestyle interventions are effective for preventing 

transition to frailty. However, little is known about the potential for medical group visits (MGV) to prevent 

frailty progression. 

Objectives: To assess the feasibility and acceptability of the MGV Age Self Care-Resilience. 

Design: Single-arm mixed methods pilot clinical trial. 

Setting: Virtual MGV delivered in an ambulatory setting at a U.S. academic medical center. 

Participants: Community-dwelling older adults (n = 11; age 65 + ) with pre- to mild frailty. 

Intervention: Age Self Care-Resilience, an 8-week virtual MGV (90-minute sessions once per week) with sessions 

focused on physical activity, nutrition, social engagement, mind-body practice, and home environment modifi- 

cation. 

Measurements: Primary outcomes were feasibility of recruitment, attendance, satisfaction, and feasibility of study 

measurements, collected via quantitative and qualitative approaches. Exploratory outcomes included frailty, psy- 

chosocial health, and physical function. 

Results: A priori feasibility criteria were met for recruitment, with 15 (48 %) of those screened (31) meeting eli- 

gibility criteria, 11 (35 %) enrolling (mean age 74.5 yrs), and recruitment completed in less than one month. The 

nine participants who completed the study attended a mean of 7.2 of 8 sessions and completed 100 % of baseline 

and follow-up study measures; participants completed 58 % of the home practice log. Themes from participant 

interviews included: (1) mixed reactions to the recruitment term “pre-frailty; ” (2) finding group participation 

as meaningful and empowering; and (3) perception that the program positively changed attitudes and lifestyle 

behaviors. 

Conclusions: Age Self Care-Resilience is feasible and acceptable to pre- to mildly frail older adults. Next steps 

include evaluating the efficacy of Age Self Care-Resilience for preventing frailty progression with a fully powered 

randomized controlled trial. 
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. Introduction 

Pre-frailty, a clinically silent prodromal state that may lead to frailty,

s estimated to have a global pooled prevalence of 46 to 49 % [ 1 , 2 ].

t represents a window of opportunity to prevent transition to frailty:

n a meta-analysis of community-dwelling older adults, 23 % of those
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ith pre-frailty transitioned to robust whereas only 3 % of those with

railty returned to a robust state [ 3 ]. Evidence-based interventions for

ommunity-dwelling older adults living with pre-frailty or frailty in-

lude physical activity programs, protein and micronutrient supplemen-

ation, health behavior education, and home environment modification

 4 , 5 ]. Multimodal interventions that combine multiple approaches, in
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Fig. 1. Timeline of study procedures for Age Self Care-Resilience (n = 11), with recruitment occurring September to October 2023 and study completion occurring 

in March 2024. 
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articular physical activity and protein supplementation, are most ef-

ective and likely easiest to implement in a primary care setting [ 6 , 7 ]. 

Medical group visits (MGVs), or shared medical appointments, are

ppointments attended by multiple patients facilitated by a single clin-

cian. MGVs can improve clinical outcomes for chronic diseases such

s hypertension and diabetes [ 8 ]. For older adults, there is evidence

hat a group outpatient visit model reduces hospital admissions by 20 %

nd emergency room visits by 30 % [ 9 ]. In addition, participants report

igher satisfaction with their care team, improved quality of life, and

reater self-efficacy [ 10 ]. MGVs in aging populations have primarily fo-

used on chronic disease management, care transitions, and advance

are planning [ 10–13 ]. Since MGVs also increase time for health edu-

ation and enhance social connection, we hypothesized that they may

e an promising approach for the management of pre- to mild frailty.

n this study, we assessed the feasibility and acceptability of an adapted

GV model “Age Self Care-Resilience. ”

. Methods 

.1. Study design 

We conducted a single-arm pilot clinical trial of an eight-week virtual

GV program, Age Self Care-Resilience, using a mixed methods design

quantitative and qualitative approaches) to investigate the feasibility

nd acceptability from multiple viewpoints. This design was well suited

o our study since our program is new and the application of a medical

roup visit program in the context of pre-frailty is innovative [ 14 ]. We

eport results according to the CONSORT 2010 extension [ 15 , 16 ]. 

.2. Ethics 

This research was approved by the Mass General Brigham (MGB) In-

titutional Review Board (protocol 2023P001407) and written informed

onsent, including permission to review relevant portions of the EHR

hen necessary, was obtained from all participants prior to enrollment.

.3. Trial registration 

The study was prospectively registered at ClinicalTrials.gov as

CT06079762. 

.4. Participants 

Eligible participants were community-dwelling older adults (age

5 + ) who met criteria for pre-frailty, defined as 1 or 2 points on the

-point FRAIL screen (Supplement) [ 17 ]. Participants had to be able to

onsent to study procedures, be proficient in English, have access to

roadband internet or cellular service, and be able to use a computer,

ablet, and/or smartphone. Exclusion criteria included robust health sta-

us (0 points on FRAIL), frail health status (3 + points on FRAIL), clinical

iagnosis of dementia, untreated psychiatric symptoms affecting group

articipation, and/or hearing or visual impairment affecting participa-

ion in the virtual program. 
2

.5. Procedure 

Recruitment was conducted from September to October 2023

 Fig. 1 ). Study advertisements were posted on an approved research re-

ruitment website ( https://rally.massgeneralbrigham.org/ ). In addition,

n electronic flyer was distributed to Brigham and Women’s Hospital

BWH) ambulatory clinics, including 17 primary care clinics and the

sher Clinical Center for Integrative Health (OCC). Physical flyers were

laced in the OCC waiting room and patients on the OCC e-mail listserv

eceived an electronic flyer. An electronic flyer was also distributed to

even geriatricians; patients identified by geriatricians were contacted

ia a secure patient messaging portal embedded in the electronic health

ecord (EHR). 

Interested participants contacted a study research assistant (RA) by

elephone or e-mail; a member of the study team then contacted the par-

icipant to screen for eligibility. If a participant was eligible, they were

ffered an in-person study visit at OCC, located at an ambulatory clinic

ite in the BWH system. At the study visit participants completed ques-

ionnaires, cognitive testing, and gait and balance testing with a member

f the study team. The RA then scheduled the patient into the virtual

rogram and a second in-person study visit after the program ended.

he second study visit included the same outcome measures as the first,

ith the addition of a semi-structured interview. Enrolled participants

lso received a handbook and home practice log by mail. Participants

ere enrolled for a duration of eight to 12 weeks and the study was

onducted between September 2023 to March 2024. 

.6. Intervention 

Age Self Care-Resilience is an adaptation of a MGV program called

ge Self Care, designed by a collaboration among the University of

alifornia, San Francisco, Division of Geriatrics (UCSF) and At Home

ith Growing Older [ 18 ]. Age Self Care is intended to be modifi-

ble for distinct older adult populations. Sessions focus on healthy

ifestyle education, including physical activity, nutrition, and socializa-

ion; home adaptation to optimize the home environment for usability

nd safety with aging; and psychosocial health. To develop Age Self

are-Resilience, sessions were modified and targeted toward frailty pre-

ention according to existing data and published guidelines; a group of

eriatrician clinicians and researchers selected the final program. For ex-

mple, the nutrition sessions focused on protein intake and the Mediter-

anean diet [ 4 , 19 ]. Physical activity focused on resistance training to

imulate daily activities, balance exercise, and mind-body movement

 20–22 ]. The program consists of eight weekly 90-minute virtual med-

cal group visits. Educational materials include a handbook and pre-

ecorded videos from interdisciplinary team members. The group ap-

lies learning to their own lives, develops personal goals, and reports

ack about brief home activities or practices (details in Supplement). 

All sessions were delivered virtually via secure Zoom offered through

GB [ 23 ]. Participants could call the study RA for technical support if

hey had difficulty accessing the Zoom platform. Sessions were 90 min-

tes in duration with one five-minute break. Sessions were structured as

https://rally.massgeneralbrigham.org/
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ollows: 30 minutes for report of the prior week’s home activity to foster

ccountability and reflection, 15 minutes didactic education from the

acilitator on the topic of the week, 30 minutes facilitated discussion,

nd 15 minutes for conclusion and review of the new home activity.

essions were facilitated by the study PI/geriatrician J.V.L. To ensure

reatment fidelity, all sessions were attended by a member of the study

eam (W.B.). 

.7. Baseline variables 

Age, sex, ethnicity, race, relationship status, highest education level,

mployment status, estimated annual household income, living situa-

ion, FRAIL score, number of comorbidities, and presence of an emer-

ency contact were assessed in baseline questionnaires. 

.8. Outcomes 

Feasibility and acceptability. Where possible, feasibility and accept-

bility endpoints were assessed with both quantitative and qualitative

pproaches. The study team tracked recruitment, retention, attendance,

dherence, and assessment completion. Participants were asked ques-

ions in post-program interviews about each of these items. Satisfaction

as assessed post-program by asking participants to rate program sat-

sfaction from one to four and by asking participants to describe their

xperience with the program (interview guide, Supplement). A priori

easibility and acceptability endpoints included: 

1) Recruitment of 12 older adults who are pre-frail within six months. 

2) At least 70 % of participants will attend ≥ 6 of 8 group visit sessions.

3) At least 70 % will report satisfaction with the group. 

4) At least 70 % of participants will complete all elements of a frailty

index in ≤ 60 minutes. 

Participants who were absent were contacted to determine reasons

or missing sessions. Participants were instructed to notify the PI about

otential adverse events and the EHR was reviewed when necessary. 

The following outcomes were measured at baseline and immediately

ost-program (eight weeks): 

Loneliness. Participants completed the UCLA Loneliness Scale,

cored from 3 to 9 with a score ≥ 6 indicating loneliness [ 24 ]. 

Self-reported health. Self-reported health was assessed with a sin-

le item from the 12-Item Short-Form Health Survey (SF-12; “In general

ould you say your health is excellent, very good, good, fair, or poor? ”),

hich has high sensitivity and specificity in identifying frailty and like-

ihood of functional impairment in older adults [ 25 , 26 ]. Each response

as assigned a number from one to five, with five indicating excellent

ealth. 

Physical activity. The Godin Leisure-Time Exercise questionnaire

as used to assess physical activity at baseline and post-program. Scores

 24 are considered active, 14-23 moderately active, and < 14 sedentary

 27 ]. 

Self-efficacy. Participants were asked to rate their agreement

strongly disagree, disagree, neutral, agree, or strongly agree) with the

tatement, “I will be able to achieve most of the goals that I set for my-

elf, ” adapted from the New General Self-Efficacy Scale [ 28 ]. Responses

ere assigned a number from one to five, with higher scores indicating

igher self-efficacy. 

Mood. Depression was measured with the Patient Health Question-

aire 2 (PHQ-2), which contains two items and is sensitive to change

 29 ]. Scores range from 0 to 6 and scores of 3 or greater indicate pos-

tive screen for depression. Anxiety was measured with the two-item

eneralized anxiety disorder (GAD-2) screener. Scores range from 0 to

, with scores of 3 or greater suggesting possible anxiety disorder [ 30 ].

Sleep. Participants were asked to rate their sleep quality (very good,

ood, fair, poor, very poor) over the past seven days at baseline and

ost-program, adapted from the Pittsburgh Sleep Quality Index [ 31 ].
3

esponses were assigned a number from one to five with higher scores

ndicating better sleep quality. 

Cognition. Participants completed a Mini-Cog test which assesses

lock drawing and three-word recall. The clock and each word recalled

re scored, with possible scores ranging zero to five. Scores of ≤ 2 in-

icate higher likelihood of clinically important cognitive impairment

 32 ]. 

Physical function tests. The Short Physical Performance Battery

SPPB) assesses balance, gait speed, and chair stands. Scores range 0

o 12 with higher scores indicating better physical function [ 33 ]. Clin-

cally meaningful improvements are considered to be 0.5 (small) to 1

substantial) [ 34 ]. 

Gait testing. Participants were asked to ambulate four meters at their

sual gait speed for two consecutive trials on an instrumented ZenoTM 

alkway (Protokinetics). 

Frailty index. Methods to identify frailty include the Fried physi-

al phenotype [ 35 ] and Rockwood cumulative deficit models [ 36 ]. We

sed a deficit-accumulation frailty index to measure frailty at baseline

nd post-program [ 37 ]. The comprehensive geriatric assessment frailty

ndex (CGA-FI) includes 46 items and predicts mortality and activi-

ies of daily living (ADL) disability in community-dwelling older adults

 37–39 ]. The CGA-FI includes comorbidities, ADLs and instrumental

DLs (iADLs), physical performance (Nagi and Rosow-Breslau Func-

ional Health Scales [ 40 , 41 ]), body mass index (BMI), unintentional

eight loss ≥ 10 lbs, Mini-Cog, gait speed, and chair stand assessments.

he proportion of deficits to the number of domains assessed was deter-

ined; scores of 0 to 0.10 are considered nonfrail, 0.10 to 0.20 pre-frail,

nd > 0.20 frail. Community-dwelling adults tend to accumulate deficits

t a rate of 3 % per year with clinically meaningful annual increases

anging from 0.019 to 0.057, though an annual increase as low as 0.005

as been reported to be meaningful in a trial setting [ 36 , 42 , 43 ]. 

.9. Sample size 

A sample size of 12 participants was selected to facilitate group dy-

amics [ 44 ] and based on practical considerations including personnel

nd budgetary constraints. 

.10. Data analysis 

Quantitative analysis. To evaluate feasibility and acceptability we

alculated descriptive statistics of recruitment, retention, acceptability,

ost-program satisfaction, adverse events, and completion of pre- and

ost-program outcome measures, including time to complete and test-

ng burden (verbal scale 0-100). Home practice logs were evaluated to

etermine program adherence. 

To explore outcome measures, we initially used an intent-to-treat

nalysis but excluded post-program measurements for the two partic-

pants who withdrew due to small sample size. We calculated mean

hange scores and standardized effect sizes (Cohen d) to determine mag-

itude of change using the thresholds: trivial (0-0.2), small ( > 0.2), mod-

rate ( > 0.5), and large ( > 0.8). Statistical analyses were performed using

. 

Qualitative analysis. In-person one-on-one semi-structured inter-

iews were conducted by a member of the study team (W.B.) during

he post-program study visit. Interviews lasted from 30 to 60 minutes.

udio recordings were performed via Microsoft Teams with an external

icrophone connected to a laptop, deidentified, and transcribed using

n IRB-approved professional transcription service. 

Transcripts were analyzed independently by two members of the re-

earch team (J.V.L. and W.B.). Thematic analysis was utilized, which

ncludes identifying, analyzing, and reporting repeated patterns [ 45 ].

irst, a deductive approach was employed to evaluate feasibility and

cceptability according to the pre-specified domains recruitment, ac-

eptability, expectations, satisfaction, outcome measures, testing bur-

en, and study materials. Then, through an inductive approach, partic-
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pant responses were analyzed to answer the following research ques-

ions: 1) How do participants perceive the term “pre-frailty ” in recruit-

ent materials and 2) what were key takeaways from the program?

fter reviewing an initial set of transcripts, J.V.L. and W.B. developed

 codebook, which was then reviewed with all members of the study

eam, finalized, and applied to all transcripts. 

. Results 

.1. Feasibility and acceptability 

Recruitment and retention. A total of 61 people expressed interest

n the study, primarily from the research recruitment website and clin-

cian referral. Of 31 screened for eligibility, 15 were eligible (48 %);

he primary reason for exclusion was robust health status (FRAIL score

). Twelve participants indicated interest in the study, eleven provided

nformed consent, and two withdrew during the study due to schedule

hanges. See Fig. 2 for CONSORT diagram. 

In the enrolled participants (n = 11), mean age was 74.5 (range 64-

3) with mean FRAIL score 1.45 and an average of 6.2 comorbidities.

articipants were 72.7 % female, 81.8 % White, 9.1 % Hispanic, 45.4 %

arried, and mostly college graduates (81.8 %). All but one partici-

ant had an annual household income of < $100,000. Most lived alone

72.7 %) in the community ( Table 1 ). Two participants withdrew dur-

ng the study, and the remaining nine participants are designated “com-

leters. ”

For recruitment, participants suggested using a variety of outreach

trategies, such as text messages and social media ads. In addition, they

ighlighted a trusted clinician’s referral as a major reason to enroll. Fea-

ibility and acceptability data are summarized in Table 2 . 
4

Adherence and acceptability . Mean session attendance of those en-

olled (n = 11) was 5.9 of 8 sessions, though attendance for completers

n = 9) was 7.2 sessions. 100 % of completers attended ≥ 6 sessions,

eeting the pre-specified benchmark. In interviews participants de-

cribed reasons for missing sessions including surgery (2), hospitaliza-

ion (1), death in the family (1), travel (1), and forgot (1). 

Participants completed 58.8 % of weekly activities in the home prac-

ice log (see details in Supplement). Almost all participants reported pre-

erring a computer-based log rather than a paper version. Takeaways

rom using the log were mixed: some participants had important in-

ights about their lifestyle, while others did not see a need for it or did

ot complete due to frustrations with their health limitations. 

Satisfaction and expectations. Participants had varying expectations

bout the program: no expectations/open-minded, learn more about ag-

ng, work on self-care, avoid falls, and increase physical activity. After

he program 100 % of completers were mostly or very satisfied, with

ean satisfaction 3.89 (SD 0.33), meeting the pre-specified benchmark.

ey takeaways are summarized in Table 2 . 

Outcome measures . At baseline, 100 % of assessments, including the

6 items of the CGA-FI, were completed for those enrolled (n = 11) in

0 minutes or less. At post-program, 82 % of assessments were com-

leted for those enrolled (n = 11) and 100 % for completers (n = 9), all

n 30 minutes or less. One participant was missing one item from the

ost-program CGA-FI, so 89 % of completers (n = 9) were assessed on

6 items of the CGA-FI, meeting our pre-specified benchmark. Testing

urden, rated 0-100, was 0.78 (SD 0.71), or very low burden. 

Participants suggested adding in more comprehensive study assess-

ents, such as more detailed review of medical conditions, detailed

edication review, tests of concentration, more complex tests of co-

rdination and balance, and a detailed sleep assessment. However, one

articipant remarked that gait mat testing was challenging. 
Fig. 2. CONSORT diagram of single-arm pilot study of Age Self Care- 

Resilience, a medical group visit intervention for pre-frailty (n = 11). 
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Table 1 

Baseline demographics of participants who enrolled in (n = 11) and completed 

(n = 9) a single-arm pilot study of Age Self Care-Resilience, a medical group 

visit program intervention for pre-frailty. 

Characteristic Enrolled (n = 11) Completed (n = 9) 

Age (mean [range], yr) 74.5 (64 – 83) # 74.7 (65-82) 

Sex 

Female 8 (72.7 %) 7 (77.8 %) 

Male 3 (27.3 %) 2 (22.2 %) 

Ethnicity 

Hispanic 1 (9.1 %) 1 (11.1 %) 

Non-Hispanic 10 (90.9 %) 8 (88.9 %) 

Race 

Black or African American 2 (18.2 %) 2 (22.2 %) 

White 9 (81.8 %) 7 (77.8 %) 

Relationship status 

Single 4 (36.4 %) 3 (33.3 %) 

Long-term relationship 1 (9.1 %) 1 (11.1 %) 

Married 5 (45.4 %) 4 (44.4 %) 

Other 1 (9.1 %) 1 (11.1 %) 

Highest education level 

High school or GED 1 (9.1 %) 0 

Some college 1 (9.1 %) 1 (11.1 %) 

College degree 3 (27.3 %) 2 (22.2 %) 

Graduate degree 6 (54.5 %) 6 (66.7 %) 

Employment status 

Retired 10 (90.9 %) 8 (88.9 %) 

Full- or part-time 0 0 

Disability 1 (9.1 %) 1 (11.1 %) 

Estimated annual household income 

Under $15,000 1 (9.1 %) 0 

$15,000-24,999 2 (18.2 %) 2 (22.2 %) 

$25,000-49,999 2 (18.2 %) 1 (11.1 %) 

$50,000-99,999 5 (45.4 %) 5 (55.6 %) 

$100,000-149,999 1 (9.1 %) 1 (11.1 %) 

Living situation 

Alone 8 (72.7 %) 7 (77.8 %) 

With another person 3 (27.3 %) 2 (22.2 %) 

Type of housing 

Community (house or apartment) 11 (100 %) 9 (100 %) 

Independent or assisted living 0 0 

Do you have someone to call in a crisis? 

Yes 10 (90.9 %) 8 (88.9 %) 

No 1 (9.1 %) 1 (11.1 %) 

FRAIL score (range 0-5) 1.45 1.33 

Comorbidities (No.) 6.2 6.3 

# participant’s 65th birthday occurred during study period. 
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Adverse events . Four adverse events were reported during the study,

ll of which were unrelated to the intervention. Three participants

ad hospitalizations for the following indications: asthma exacerbation,

omplicated urinary tract infection, and hernia revision surgery. One

articipant had an Emergency Room visit for a headache, unrelated to

he intervention. 

.2. Health outcomes 

Since paired outcome data were not available for the two withdrawn

articipants, we present per-protocol analyses in Table 3 and gait data

n the Supplement. The three participants who were hospitalized during

he program were removed in exploratory analyses (Supplement). 

.3. Participant interviews 

As described above, we used an inductive approach to identify

hemes that related to the following two study questions: 1) How do par-

icipants perceive the term “pre-frailty ” in recruitment materials and 2)

hat were key takeaways from the program? We identified three major

hemes from participant narratives: 
5

.4. Mixed reactions to the term “pre-frailty ”

When participants were asked about the term “pre-frailty ” in recruit-

ent materials, they ascribed a negative connotation to the term. One

lder adult said, “it’s not a desirable condition to be part of…[it’s] scary ”

Interview 6) and another shared that “when you think of frail, you think

f someone who needs a walker or a cane…that’s what I was thinking

f when I first saw it ” (Interview 4). However, even when identifying

he term negatively, several described that it motivated them to engage

n behavior change: 

I don’t love thinking of myself as frail or pre-frail, but it fits. I cer-

ainly do fit those categories, I believe. As my COPD is getting worse, I

o feel that if I don’t really exert myself to be, for example, as physically

ctive as possible, that I’m gonna be in for some unpleasant experiences.

 think it’s a motivation to avoid frailty (Interview 3). 

Participants suggested using terms such as “healthy aging ” or “self-

are ” in advertisements and study language in the future. 

.5. Group participation is meaningful and empowering 

Participants shared that group participation and engagement was

ne of the most meaningful and empowering aspects of the program.

owever, they faced barriers in participating in the virtual group. A

ajor barrier was social determinants of health: “Neighborhood deter-

ines quality of home —unfortunately, in this particular neighborhood I

ive, it’s really poor…shops are very cheap. Food is the same ” (Interview

). In addition, several participants experienced grief and loss prior to

r during the program, which affected their participation: “I think with

rieving, I think I have a lot of avoidance and that’s why it becomes

omplicated…I think that’s affected my ability to move in the manner

hat I want to move ” (Interview 9). 

Participants found the group itself to be a rich source of knowledge

nd community: “Talking to other people and seeing the problems with

ther people makes me feel like I’m not isolated, that I’m not a strange

erson, that I can do something to help myself to do that ” (Interview

). In particular, they felt empowered being in the company of other

lder adults: “I can do this. There’s hope. I’m not alone. Other people

re dealing with this. I can do this ” (Interview 1). Many participants

ommented on the diversity of the group and how this enriched their

xperience: 

I really enjoyed all the people I got to see. Different kinds of people,

and the way they interacted, they all seem very courteous and un-

derstanding. You know their attitudes were, I thought were really,

really positive. So many of them were really knowledgeable on how

to take care of themselves. (Interview 4). 

.6. Age Self Care-Resilience changes attitudes and behavior 

Through the program, participants described gaining self-care tips

o “put in the toolbox to use at some time ” (Interview 9). This allowed

hem to better prepare for the future by finding “the link between self-

are and independence, [which] allows you to keep control of the life

ou want to have ” (Interview 1). Most participants gained knowledge

bout lifestyle approaches for healthy aging: “I have to stay on top of the

elf-care, watching food, exercise, meditation, social connection. I could

ee by the exercises that we did that my social one-on-one connections

ith friends was lacking ” (Interview 2). Many participants described

ubstantial behavior and attitudinal changes because of the program: 

I think I feel a lot more optimistic. I feel like I’m capable of helping

myself and getting in the habit of asking for help and figuring out

how to find the resources I need…I feel more confident about the

fact that it’s okay to be in a group like that. To listen to what other

people are doing and to participate. (Interview 4) 

Several participants discussed how mind-body practice facilitated

mprovements in attitude: “I understand more of the mind-body con-
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Table 2 

Mixed methods feasibility and acceptability results from a single-arm pilot study of Age Self Care-Resilience, a medical group visit program intervention for pre-frailty 

(n = 11). 

Feasibility/ 

Acceptability Endpoint 

Results Participant Feedback 

Recruitment • 31 of 61 (51 %) participants who expressed interest were 

screened for eligibility. 

• 15 of 31 (81 %) of participants who were screened were eligible. 

• Recruitment completed within 4 weeks. 

• Term “pre-frail ” has negative connotations. 

• Liked terms “self care ” and “healthy aging. ”

• Recommended via multiple strategies (flyers, text messages, 

e-mails, social media). 

• Trusted their referring clinicians. 

Retention • 2 of 11 participants withdrew 

(1 prior to session 1; 1 prior to session 3; both due to change in 

schedule) 

N/A 

Acceptability • Mean attendance (n = 11) = 5.9 of 8 sessions 

• Mean attendance of completers (n = 9) = 7.2 

• 100 % of completers (n = 9) attended ≥ 7 sessions 

Participants reasons for missing sessions: 

• Death in the family (1) 

• Surgery (2) 

• Hospitalization (1) 

• Travel (1) 

• Forgot (1) 

Expectations N/A • Increase physical activity (1) 

• Work on self-care (2) 

• Learn more about aging (2) 

• Avoid falls (1) 

• No expectations (3) 

Satisfaction • 100 % of completers (n = 9) were mostly or very satisfied 

• Satisfaction (mean ± SD; 1-4) = 3.89 ± 0.33 

Key takeaways: 

• Interaction with others experiencing aging and pre-frailty (4) 

• Importance of self-care (2) 

• More capable and optimistic (1) 

• Importance of lifestyle change (2) 

Outcome measures Baseline: 

• 100 % of assessments completed (n = 11). 

• Time = 30 minutes 

• 100 % of participants assessed on 46 frailty index items 

Follow-Up: 

• 82 % of assessments completed for those enrolled (n = 11) and 

100 % for completers (n = 9) 

• Time = 60 minutes 

• 89 % of completers assessed on 46 frailty index items (1 

participant missing 1 item) 

Participants suggested adding assessments: 

• More detailed review of medical conditions (1) 

• More detailed medication review and polypharmacy 

assessment (1) 

• Concentration (1) 

• More tests of coordination and balance (1) 

• Detailed sleep assessment 

Testing burden 

(mean ± SD; 0-100) 

0.78 ± 1.71 1 participant commented that walking tests were challenging 

Adherence to home practice log 59 % of home activities documented • All participants preferred a computer-based version 

• Did not see need for it (2) 

• Did not complete due to frustration with their own health 

limitations (1) 

• Realized something important about lifestyle based on data 

from the log (4) 

Adverse events 4 adverse events unrelated to intervention: 

• 3 hospitalizations (asthma exacerbation, complicated urinary 

tract infection, hernia revision) 

• 1 ER visit (headache) 

N/A 
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ection. Your mind listens to what you’re thinking and acts accord-

ngly…that is paying off in terms of how I’m physically feeling ”

Interview 1). 

. Discussion 

Our study results indicate that Age Self Care-Resilience was both

easible and acceptable to pre- and mildly frail older adults. Recruitment

oals were met, with approximately half of those who were screened

eeting eligibility criteria; of note, target enrollment was reached in

ess than a month. While two participants withdrew from the study,

hose who completed it attended almost all sessions. In addition, all

articipants reported being mostly or very satisfied. Testing burden was

ated as very low. Finally, there were no adverse events related to the

ntervention. 

Participant suggestions to enhance recruitment feasibility included

sing more positive terms such as “healthy aging ” or “self-care ” in ad-

ertisements, rather than the negatively perceived term of pre-frailty.

n addition, they suggested having more variety of advertising methods

nd making efforts to reach non-clinical populations (e.g., senior cen-

ers). Home practice log adherence was lower than expected (58 %),
6

ith potential improvements including a computer-based version and

ore explanation and review of the log at each weekly visit. Two partic-

pants withdrew during the study, both due to a change in their sched-

le. Older adults face a high burden of medical appointments, which

ay limit their engagement in programs like this [ 46 ]. Running sev-

ral programs at different times may improve adherence. While vir-

ual groups may permit participation of homebound elders and reduce

ransportation burden, technology use may be a barrier, and there is

ikely lower social interaction and motivation building as compared to

n-person groups. 

While we collected health outcomes, these analyses were purely ex-

loratory given the small sample size of the study. The mean frailty

ndex of participants at baseline was 0.29 (SD 0.09) and 0.27 (SD 0.07)

ost-program. While some measures of function improved (ADLs, iADLs,

osow-Breslau), others worsened (Nagi, total SPPB). Some measures

ay have improved due to practice effect (e.g., cognition, gait testing).

Studies of multimodal interventions for frailty have used a range of

echniques to support behavior change [ 43 ]. Some effective interven-

ions have included fairly minimal support: in a 2023 trial by Traves

t al., primary care providers (PCPs) provided their patients with a

eaflet with home-based exercises and protein content of various foods,
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Table 3 

Pre- and post-intervention results of exploratory clinical outcomes for participants who completed the Age Self Care-Resilience pilot (n = 9), a medical group visit 

program for pre-frailty. 

Outcome 

Baseline 8-week Change Effect Size Interpretation 

Mean SD Mean SD Mean SD d 95 % CI Range Direction 

General Health 2.78 0.83 2.89 1.27 0.11 0.93 0.10 -1.10 to 0.90 1-5 ↑ = better self-reported 

health 

Function ADLs 0.33 0.71 0.11 0.33 -0.22 0.44 0.40 -0.61 to 1.41 0-1 ↑ = greater ADL disability 

iADLs 0.89 0.60 0.56 0.88 -0.33 1.00 0.44 -0.57 to 1.45 0-1 ↑ = greater iADL disability 

Nagi 2.00 1.22 2.33 1.22 0.33 1.32 0.27 -1.28 to 0.73 0-5 ↑ = greater impairment 

Rosow-Breslau 1.89 0.78 1.56 1.01 -0.33 0.71 0.37 -0.64 to 1.38 0-3 ↑ = greater impairment 

Physical Activity 26.8 22.4 26.9 18.7 0.11 18.50 0.01 -1.00 to 0.99 0-24 + ↑ = more physically active 

Psychosocial/ 

Cognitive 

Self-Efficacy 4.00 0.71 4.11 0.78 0.11 0.33 0.15 -1.15 to 0.85 1-5 ↑ = better self-efficacy 

Depression 1.11 2.03 1.44 2.13 0.33 3.20 0.16 -1.16 to 0.84 0-6 ≥ 3 = positive depression 

screen 

Anxiety 1.11 1.17 1.56 1.67 0.44 1.59 0.31 -1.31 to 0.70 0-6 ≥ 3 = positive anxiety screen 

Sleep 3.78 0.97 4.22 0.97 0.44 0.73 0.46 -1.47 to 0.56 1-5 ↑ = better sleep quality 

Loneliness 5.00 2.60 4.89 2.26 -0.11 1.27 0.05 -0.95 to 1.05 3-9 ≥ 6 = loneliness 

Cognition 4.33 0.71 4.67 0.50 0.33 0.87 0.54 -1.56 to 0.47 0-5 ≤ 2 ↑ likelihood of cognitive 

impairment 

SPPB Balance Score 3.44 1.13 3.00 0.87 -0.44 1.13 0.44 -0.57 to 1.45 0-4 ↑ = better balance 

Gait Score 3.11 1.05 3.22 0.67 -0.11 1.10 0.13 -1.13 to 0.87 0-4 ↑ = faster gait speed 

Gait Speed (m/s) 0.78 0.20 0.79 0.13 0.02 0.17 0.11 -1.10 to 0.90 0-1.5 + m/s ↑ = faster gait speed 

Chair Score 1.78 1.56 1.89 1.62 0.11 0.78 0.07 -1.07 to 0.93 0-4 ↑ = better chair stand 

Total Score 8.33 2.74 8.22 2.33 -0.11 1.83 0.04 -0.96 to 1.04 0-12 ↑ = better physical function 

Frailty Index 0.285 0.085 0.273 0.067 -0.012 0.079 0.16 -0.84 to 1.16 0-1 ↑ = more frail 

Mean and standard deviation reported at baseline and post-program (8 weeks). 

Pre/post change scores reported as mean change and standard deviation and Cohen’s d effect size with 95 % confidence interval. 

Abbreviations: ADL = Activities of Daily Living, iADL = Instrumental Activity of Daily Living, SPPB = Short Physical Performance Battery, SD = Standard Deviation, 

CI = confidence interval. 
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xplaining exercises for five minutes or less. At three-month follow-up

n = 168), the odds of frailty between intervention and control was

.23 (95 % CI: 0.07-0.72; p = 0.011), and both grip strength and bone

ass significantly improved [ 47 ]. Others have studied home-based ex-

rcises with telephone-based support (n = 43), which reduced seden-

ary time by 30 minutes per day (p = 0.048) [ 48 ]. A New Zealand

rial studied a multi-domain facilitator-led program that transitioned

o a peer-led program for pre-frail older adults (n = 468), finding that

roup-based nutrition intervention and physical activity intervention,

elivered separately, improved physical frailty at six months, though

as not sustained at two-year follow-up [ 49 ]. In the Lifestyle Interven-

ions and Independence for Elders pilot (LIFE-P), a highly supervised

2-month physical activity intervention, as compared to a successful

ging education group, significantly reduced the prevalence of frailty

10.0 % vs. 19.1 %, p = 0.01) [ 50 ]. Effective behavioral change strate-

ies include focusing on self-efficacy, intrinsic motivation, specific goal-

etting, and peer support; intentionally integrating these approaches

an meaningfully improve compliance and maintain long-term physical

enefits [ 51 ]. 

While we have not yet tested the efficacy of Age Self-Care Resilience,

lterations such as more frequent sessions, a longer duration program,

r “booster ” follow-up sessions may be more effective for pre- to mildly

rail participants; the intervention could be finalized via an expert panel

r formal consensus-building process (e.g., Delphi method). Enhanced

eer support, such as an online inter-visit discussion board or app, may

e beneficial. A certified health coach could facilitate sessions with the

linician, incorporating evidence-based strategies for behavior change

nd providing more touchpoints for follow-up. In this study, the facili-

ator was a geriatrician and was trained to facilitate groups. Given the

eriatrician shortage, a facilitator training will need to be developed;

his may be a novel strategy to help ameliorate existing gaps in geri-

trics training in the U.S. health care system, benefitting both patients

nd generalist clinicians. 

Age Self-Care Resilience was piloted in a U.S. fee-for-service aca-

emic health care system. While several payment models for MGVs ex-

st, including capitation and self-pay, in the fee-for-service model the

illing clinician (physician or advance practice provider) can submit tra-
7

itional ambulatory billing codes for individual patients, which are re-

mbursed by the Centers for Medicare and Medicaid Services and private

nsurers [ 52 ]. Since Age Self-Care Resilience includes evidence-based in-

erventions for multiple conditions that commonly affect older adults,

ncluding frailty, billing clinicians can conduct groups as part of rou-

ine clinical practice. Two factors that may limit scalability is the need

o orient administrative staff to the model for scheduling purposes, and

atient education to ensure they are aware of the differences between

 group and a standard 1:1 medical appointment. Overall, the financial

odel permits billing clinicians to see higher volumes of patients, which

ay be especially beneficial for geriatricians who traditionally see fewer

atients per day. However, rather than placing additional strain on clin-

cians, the model permits more face-to-face and educational time with

atients than in a traditional ambulatory clinic schedule. 

Our study has several limitations. First, this study excluded older

dults who could not use or access telehealth technology, which may

xacerbate socioeconomic disparities. However, our study sample was

elatively diverse, including a range of income levels, for its small size,

hich was discussed as a major theme in qualitative interviews. Second,

his study was not randomized, though this was intentional given its pur-

ose as a feasibility and acceptability study, and constraints such as cost.

hird, in addition to its non-randomized nature, the small sample size

imits interpretation of the secondary health outcomes collected. Fourth,

he two participants who withdrew during the study due to schedule

hange may have found the program less acceptable given constraints

n their time, skewing our results toward being feasible and acceptable.

ifth, the study was conducted at a single academic medical center and

ay not be feasible or acceptable in a different environment. 

Based on this pilot study, Age Self Care-Resilience appears to be fea-

ible and acceptable to pre- to mildly frail older adults. To our knowl-

dge, this is the first study of a MGV model for frailty management,

 novel approach that is potentially scalable in a fee-for-service pay-

ent environment. Next steps include evaluating the efficacy of Age Self

are-Resilience for preventing frailty progression with a larger random-

zed controlled trial. In addition, future studies should evaluate cost-

ffectiveness as well as educational outcomes and professional fulfill-

ent of generalist clinicians trained to facilitate the program. 
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