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Abstract 

Background For older, frail adults, exercise before surgery through prehabilitation (prehab) may hasten return recov‑
ery and reduce postoperative complications. We developed a smartwatch‑based prehab program (BeFitMe) for older 
adults that encourages and tracks at‑home exercise. The objective of this study was to assess patient perceptions 
about facilitators and barriers to prehab generally and to using a smartwatch prehab program among older adult 
thoracic surgery patients to optimize future program implementation.

Methods We recruited patients, aged ≥50 years who had or were having surgery and were screened for frailty 
(Fried’s Frailty Phenotype) at a thoracic surgery clinic at a single academic institution. Semi‑structured interviews 
were conducted by telephone after obtaining informed consent. Participants were given a description of the BeFitMe 
program. The interview questions were informed by The Five “Rights” of Clinical Decision‑Making framework (Informa‑
tion, Person, Time, Channel, and Format) and sought to identify the factors perceived to influence smartwatch prehab 
program participation. Interview transcripts were transcribed and independently coded to identify themes in for each 
of the Five “Rights” domains.

Results A total of 29 interviews were conducted. Participants were 52% men (n = 15), 48% Black (n = 14), and 59% 
pre‑frail (n = 11) or frail (n = 6) with a mean age of 68 ± 9 years. Eleven total themes emerged. Facilitator themes 
included the importance of providers (right person) clearly explaining the significance of prehab (right information) 
during the preoperative visit (right time); providing written instructions and exercise prescriptions; and providing 
a preprogrammed and set‑up (right format) Apple Watch (right channel). Barrier themes included pre‑existing condi‑
tions and disinterest in exercise and/or technology. Participants provided suggestions to overcome the technology 
barrier, which included individualized training and support on usage and responsibilities.

Conclusions This study reports the perceived facilitators and barriers to a smartwatch‑based prehab program 
for pre‑frail and frail thoracic surgery patients. The future BeFitMe implementation protocol must ensure surgical 
providers emphasize the beneficial impact of participating in prehab before surgery and provide a written prehab 
prescription; must include a thorough guide on smartwatch use along with the preprogrammed device to be suc‑
cessful. The findings are relevant to other smartwatch‑based interventions for older adults.

Keywords Frailty, Prehabilitation, Smartwatch, Surgery, Exercise, Older adult

Open Access

This is a U.S. Government work and not under copyright protection in the US; foreign copyright protection may apply 2024. Open 
Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, 
distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permit‑
ted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecom‑
mons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Geriatrics

*Correspondence:
Savanna Kerstiens
skerstiens3@u.northwestern.edu
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-024-04743-6&domain=pdf


Page 2 of 8Kerstiens et al. BMC Geriatrics          (2024) 24:129 

Background
Frailty is a risk factor for older patients undergoing tho-
racic surgery and is associated with increased length of 
hospital stay, hospital discharge to post-acute and long-
term care facilities, and loss of independence [1–3]. 
Importantly, frailty is a dynamic phenomenon that can 
be altered by physical activity, nutritional, and psycho-
logical support [4, 5]. Exercise pre-habilitation (prehab) 
before lung surgery has been shown to improve recovery 
[6], return to autonomy, and functional capacity [4] while 
reducing pulmonary complications [7]. Guidelines from 
the American College of Surgeons “Strong for Surgery” 
and the National Institute of Aging promote walking or 
engaging in aerobic and resistance exercises for 30 min-
utes a day for at least 2 weeks [8, 9]. Both patients and cli-
nicians agree that prehab is beneficial [10]. Despite this, 
challenges remain in the clinical implementation of pre-
hab [5, 7] and patient participation can be as low as 5 to 
12% in routine clinical practice [6, 10, 11].

Health technology, such as mhealth apps and wearable 
devices, can provide clear instructions and prompts for 
physical activity [12–14], and can be leveraged to over-
come barriers to participation. Indeed, smartwatches 
have been shown to help improve patient pre-condition-
ing before and after lung surgery [15]. We developed a 
smartwatch-based prehab program that uses a Wi-Fi-
independent smartwatch (Apple Watch) to deliver a 
customized physical activity application (app) (BeFitMe) 
for older, frail patients. The BeFitMe™ smartwatch was 
developed using the behavior change wheel [16] and 
provides, encourages, and tracks self-guided at-home 
exercise for frail older adult patients. The app includes 
behavior-change notifications and exercise recommen-
dations to increase patient engagement, and records step 
count and self-reported exercise time (minutes) to sup-
port clinicians providing exercise management. We con-
ducted a pilot study to assess uptake of physical activity 
and the app in thoracic surgery patients [17]. Despite 
high acceptability of the Apple Watch by patients, actual 
completion of the recommended physical activity was 
limited.

Evidence suggests that older adults face significant and 
unique barriers to technology-assisted prehab programs, 
such as confusion when using a mobile device, disinterest, 
lack of confidence, lack of experience in using technology, 
and lack of technology design that addresses older adult 
user needs [18]. Better understanding of patient-related 
needs when using a smartwatch for prehab is needed [12, 
14]. Furthermore, there is limited information about the 
barriers and facilitators to adoption and sustainability of 
smartwatch-based prehab programs [3, 5, 10, 19]. This 
study sought to gather older adult patient perspectives 
about the barriers and facilitators of engaging in physical 

activity and exercise before thoracic surgery and to iden-
tify the factors that would facilitate patient uptake of a 
smartwatch-based prehab program (BeFitMe).

Methods
Study design, setting, and participants
We conducted a descriptive, qualitative study [20] to 
assess patient perceived factors influencing prehab par-
ticipation among older adults. The study was conducted 
at a thoracic surgery clinic at a single, urban, academic 
medical center and was approved by the University of 
Chicago Institutional Review Board (IRB22–1679). Eligi-
bility criteria included patients aged ≥50 who were either 
scheduled to have thoracic surgery or already had tho-
racic surgery within 2 months. Patients were identified 
from the electronic medical record. Verbal consent was 
obtained. Demographic and frailty assessment (Fried’s 
Frailty Phenotype [21]) were collected as baseline. Par-
ticipants then underwent a semi-structured interview 
(< 30 minutes) by telephone by a single researcher (SK). 
Interviews were recorded and transcribed.

Patients were enrolled and data were gathered until sat-
uration was achieved, whereby no new themes were gen-
erated from the data [22]. An initial round of interviews 
was conducted and served to refine the interview guide, 
which was used to conduct a second round of interviews. 
The initial and refined interview guides are in Supple-
mental File A. Participants in both the initial and second 
round of interviews are included in the analysis. No par-
ticipants took part in both rounds of interviews.

Theoretical framework
The study was situated with the constructivist paradigm, 
which acknowledges that there is not one objective truth; 
rather, multiple realities exist based on everyday social 
interactions and experiences [23]. We employed this 
framework to help researchers recognize that past expe-
riences and perspectives play a role in interpretation of 
new information and how pre-existing knowledge can 
influence the analysis of generating new ideas (themes). 
Multiple conversations between the coders (SK and 
MLM) took place to ensure researcher reflexivity.

Interviews were guided by The Five “Rights” of Clini-
cal Decision Support (1) right information, (2) right per-
son, (3) right time, (4) right channel, and (5) right format] 
from the Healthcare Information and Management Sys-
tems Society “Improving Outcomes with Clinical Deci-
sion Support: An Implementer’s Guide” [24, 25]. The 
Five “Rights” were applied to develop interview questions 
about prehab implementation (Table 1).

To understand patient barriers and facilitators to 
engaging in exercise before thoracic surgery, we asked 
questions about what matters to patients before surgery 
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and what information they would like to receive before 
surgery during a preoperative visit, for example “What 
specific things would you hope to learn about as far as 
how to prepare for surgery?”. To identify necessary fea-
tures to promote and increase patient uptake in the 
BeFitMe prehab program, we asked specific questions 
about using an Apple Watch for prehab and what would 
facilitate adherence to the BeFitMe prehab program 
(Supplemental File A).

Researcher reflexivity
While gathering the patient perspectives, SK and MLM 
engaged in rigorous reflexivity processes during several 
meetings to discuss and assess the impact of their indi-
vidual experiences, contexts, and knowledge on data 
analysis and interpretation [26]. The two team members 
reviewed transcripts separately, and created memos on 
noteworthy themes, which were then discussed in depth 
and further refined during an iterative process. Deci-
sions about specific coding and thematic analysis were 
addressed during the reflexive processes by selecting rel-
evant codes and keywords.

Data analysis
Recorded interviews were transcribed verbatim by 
uploading the audio file to Microsoft Word’s transcribe 
function and then verified by SK prior to analysis, includ-
ing removal of all identifying information. Data were 
coded and analyzed using MAXQDA (VERBI software, 
2022, Berlin, Germany), following three steps:

Step 1: coding
Transcripts were read, independently, by two researchers 
(SK, MLM) using open coding, whereby codes emerged 
from the data. Coder reliability between the two coders 
was assessed using an open source reliability calculation 
tool [27, 28], with 82% reliability achieved during the first 
round of coding and 92% with the second round of cod-
ing. The research team engaged in reflexivity processes 
and had several team meetings to review coding and 
reach consensus.

Step 2: generation of themes
Two researchers (SK, MLM) examined participants’ 
responses that were coded to uncover common percep-
tions. Deductive coding was performed initially to sort 
participants responses according to the three major 
domains based on the interview questions [(1) informa-
tion before surgery, (2) barriers to prehab, (3) facilitators 
to prehab] and then inductive coding was performed to 
develop the final themes within each domain and iter-
ate on existing codes [29]. Concepts generated from the 
initial round of interviews enabled the researchers to 
refine the interview guide and add important questions 
based on the initial specific perspectives. The generation 
of common perceptions from the second round of inter-
views followed the same process, where two researchers 
(SK, MLM) engaged in dialogue and an open coding pro-
cess to categorize participant perceptions.

Step 3: identifying the five “rights” among the themes
A frequency count of common perceptions and state-
ments was derived across each round of interviews. Each 
common perception was sorted into a theme and then 
discussed until consensus was reached on themes. Axial 
coding was then conducted where the researchers identi-
fied each theme related to a specific aspect of The Five 
“Rights” of the Clinical Decision Support Framework.

Results
Participants
We interviewed 29 thoracic surgery patients of whom 
52% were men (n = 15), 48% Black (n = 14), and 59% 
pre-frail (n = 11) and frail (n = 6), with a mean age of 
68 ± 9 years (Table  2). Eight participants completed the 
interview preoperatively and 21 participants completed 
the interview postoperatively. Every participant com-
pleted the full interview, and the average length of the 
interviews was 16 ± 5 minutes.

Themes
Eleven themes and 11 sub-themes were identified. 
Themes were grouped into the three domains [(1) 

Table 1 Framework guiding interview questions

Right Information What do patients need to know about the impact of frailty on surgery outcomes and value of prehab? What “messages” would 
engage and motivate patients to participate in prehab?

Right Person Who do patients need support from to engage in prehab? Who do patients expect/want to engage/motivate them about pre‑
hab?

Right Time When should a provider “bring up” information on preparing for surgery and participating in prehab?

Right Channel What “channels” or tools (e.g., paper hand‑out, device, in‑person with clinician) do patients want/need to be informed of prehab 
benefits and tasks? What channels do patients want/need to help stay engaged in prehab and the BeFitMe prehab program.

Right Format What formats (e.g. layout, font, colors, set up) are preferred/needed by patients to facilitate engagement in the BeFitMe prehab 
program?
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Information before surgery, (2) barriers to prehab, (3) 
facilitators to prehab]. A summary of themes and impor-
tant considerations that the BeFitMe protocol should 
include to maximize patient adoption are presented in 
Table  3. Tables showing all themes and common per-
ceptions regarding the information important to older 
patients in a preoperative assessment, barriers to exer-
cise and the BeFitMe prehab program, and facilitators to 
exercise and the BeFitMe prehab program can be found 
in Supplemental File B. The number and percentage of 
respondents whose responses mapped to each theme are 
also reported (Supplemental File B).

DOMAIN: information before surgery
Theme 1: life after surgery
When asked what information is important to learn 
before surgery, every participant discussed the impor-
tance of learning how the surgery will affect their life 
postoperatively, and most participants also identified 
learning about the recovery period as important (e.g., “I 
wanted to know from the doctor what my recovery time 
would be like. And I just wanted to know more than any-
thing the recovery and you know what kind of activity I 
could do” (Table 3). Furthermore, participants articulated 

that knowing if the surgery will improve their quality of 
life was important to learn about during a preoperative 
visit (e.g., “I’m hoping that whatever they’re taking care of 
is gonna change my life for the better”). This theme was 
well aligned with the “right information” with regard to 
implementation of the BeFitMe program.

Theme 2: ways to communicate
Participants commented that clear and comprehensive 
clinician communication during the preoperative visit 
impacted their ability to remember important informa-
tion about preparing for surgery (e.g., “Give me the key 
points and why these key points are important, for me 
to reference in my mind. Because the only thing I got at 
the age of 70 is words. If you understand what I’m say-
ing”). For some participants, personal investment of 
the clinician in the care plan was crucial for their own 
preparation for surgery (e.g., “The only thing that I, how 
do I say it, that I would like for the doctor is to be more 
interested”). Clinician investment is well aligned with the 
“right person”. Additional clinician ways of communica-
tion, such as providing patients with physical handouts 
or written notes or instructions, were often identified as 
beneficial ways to help patients prepare for surgery and 
are aligned with the “right channel” with regard to imple-
mentation of the BeFitMe Program.

Theme 3: preparing for surgery
Participants stated the importance of learning how to 
prepare for surgery (e.g., “It’s always good to get infor-
mation about what to what you need to do to prepare for 
surgery like this”), and in some instances, participants 
also stated that gaining access to this information early 
on, such as during the initial visit or upon scheduling the 
surgery, could help alleviate fear and anxiety (e.g., “I sus-
pect that that would be part of the conversation that you 
would be having when you find out you’ll need surgery”) 
(Table  3). Nutrition and exercise were often mentioned 
as important topics that participants wanted to learn 
about in order to prepare for surgery (e.g., “Actually hav-
ing some guidance on eating and drinking and the things 
that you should be doing ahead of time. What do they 

Table 2 Patient demographics (N = 29)

Characteristics No. of Patients (%)

Gender:

    Male 15 (52%)

    Female 14 (48%)

Age: Mean ± SD, y 68 ± 9 (range 53–85)

Race:

    White 13 (45%)

    Black 14 (48%)

    Asian/Pacific Islander 2 (7%)

Frailty Status:

    Frail 6 (21%)

    Pre‑Frail 11 (38%)

    Not Frail 9 (31%)

    Not screened 3 (10%)

Table 3 Summary of main themes

Right Information Participants identified the right information as the beneficial impact prehab can have on their recovery, quality of life, and overall 
health.

Right Person Participants identified the clinician as the right person to discuss and prescribe prehab.

Right Time Participants identified early visits (initial visit or subsequent visits to discuss treatment options) as the best time to learn 
about how to prepare for surgery and the effects of prehab.

Right Channel Participants identified several channels to promote prehab engagement; 1.) prehab prescriptions, 2.) handouts with person‑
specific recommendations, and 3.) the Apple Watch as a motivational tool for exercise.

Right Format Participants identified a preprogrammed and set‑up smartwatch as the proper format for smartwatches to help mitigate 
the technology barrier for less technologically savvy adults.
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want you to do, more exercise or you know, start exercis-
ing? You know that would be a good idea but that guid-
ance would be very helpful”). This theme is well aligned 
with the “right time and right information” with regard to 
implementation of the BeFitMe program.

DOMAIN: barriers to prehabilitation
Theme 4: pre‑existing conditions and fatigue
Eleven participants identified pre-existing conditions, 
such as symptoms and pain from current illnesses or 
fatigue, as barriers to doing daily exercise before surgery. 
Additionally, a few participants mentioned their disin-
terest in exercise (e.g., “No, I’m just lazy. I don’t do, well 
exercising at home”), which we identified as a psychologi-
cal barrier. This theme is aligned with the need to provide 
the “right information” with regard to implementation of 
the BeFitMe program.

Theme 5: need for additional support
Need for additional support to engage in prehab, such as 
family support or a gym membership was identified (e.g., 
“If whoever is helping me to exercise is not serious about 
me doing it, why should I exercise with them”). This bar-
rier is aligned with “right person” with regard to imple-
mentation of the BeFitMe program. Not all patients will 
have additional support from family, friends, or other 
care partners.

Theme 6: patient choice
Seven participants stated that engaging in exercise is the 
patient’s choice. These participants expressed skepticism 
toward other patients following through with the pro-
gram (e.g., “not sure it [the prehab program] would really 
be effective because people who don’t want to exercise 
don’t exercise”). Furthermore, some participants indi-
cated that being told to exercise is a standard recom-
mendation from doctors, and that it takes motivation to 
follow through and increase activity (e.g., “It has to be 
self-motivated, within yourself you have to decide I need 
to get up and get moving so that I can have more energy 
and it’s something you have to decide within yourself 
that you are going to do”). This barrier is aligned with 
the “right person and right information” with regard to 
implementation of the BeFitMe program.

Theme 7: technology barriers
Five participants identified specific technology barriers 
to the BeFitMe program. However, a few participants 
reported that the Apple Watch might be a barrier for 
older patients who are not technologically savvy (e.g., 
“You know somebody that’s not as techie you know might 
be overwhelmed by it”). This barrier is aligned with the 
“right channel” with regard to implementation of the 

BeFitMe program. Additionally, some participants stated 
a fully set-up smartwatch that required little use would 
help uptake and overcome some of the technology barri-
ers (e.g., “I’m not familiar for how easy they are to use but 
if you have something that’s preloaded and it’s like ‘OK 
this one is for you’, when you present it and it’s just some-
thing they wear and it you know it’s like well it knows 
time of day and that’s going to tell you your progress 
throughout the day you know. Do they need to know the 
technology? No, not really”). This was aligned with the 
“right format” for BeFitMe implementation.

DOMAIN: facilitators to prehabilitation
Theme 8: BeFitMe program as enjoyable and motivation 
for exercise
Participants believed the BeFitMe program would be 
enjoyable and a good motivator for exercise, with several 
mentioning that the ability to track and monitor physi-
cal activity through the smartwatch would be a facilita-
tor for participation. Further, the Apple Watch, itself, was 
identified as a point of interest (e.g., “I think that peo-
ple would be interested in them, in that idea I think you 
know, I mean, there’s a lot of interest in Apple watches to 
begin with”). This theme is aligned with the “right chan-
nel” for the BeFitMe program. Many participants also 
identified that the “standalone” aspect of the watch was 
a facilitator for participation (e.g., “Yeah, the standalone 
watch would definitely, I think it’s huge because I almost 
feel like it defeats the purpose if you gotta have a phone 
with you … and then I mean the convenience is huge, you 
know slapping on your wrist”). This theme is aligned with 
the “right format” with regard to implementation of the 
BeFitMe program. Notifications from the BeFitMe Apple 
Watch app were also viewed positively by many partici-
pants who believed that the notification would be a moti-
vational reminder to engage in exercise.

Theme 9: extra motivation for engaging in physical activity
Participants expressed the need for extra motivation for 
exercise before surgery from their clinician, (e.g., “With-
out the proper motivation, you know, people can tell 
but what they can tell you a lot of things and that’s just 
not going to happen”). Some participants commented 
on the importance of guidance about how to exercise 
(e.g., “Maybe be more specific on the things that you 
[the patient] needs to do, other than ‘just keep active.”). 
Participants also identified some tools, such as a device, 
a prescription, a checklist, or equipment, as supportive 
facilitators for exercise (Table 3)(e.g., “I like the idea of a 
prescription of actually, you know, versus a recommenda-
tion where I could take it or leave it”), which is aligned 
with the “right information and right format” with regard 
to implementation of the BeFitMe program.
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Theme 10: relating physical activity to health
A clinician was often identified by participants as the 
right person to encourage prehab participation (Table 3), 
with a key facilitator being the clinician relating exercise 
to positive health outcomes (e.g., “So I would want to say 
that hey, by from what you did in this moment or weeks 
leading up to surgery, this is what we expect you to see 
at the end of all, you know, we expect, you know, this is 
probably improved it. We expect you’re out of the hos-
pital half a day earlier or than you would have been.”). A 
few participants identified using fear as a way to encour-
age participation (e.g., “I’ve got to do this or I’m not going 
to be able to have surgery. It was fear, or no choice.”). This 
theme is aligned with the “right information” with regard 
to implementation of the BeFitMe program.

Theme 11: need for individualized support and variety 
of activities
Participants suggested that individualized support for 
older patients would help overcome the technology bar-
rier of the smartwatch, such as providing smartwatch 
training and different types of use (e.g., “What about giv-
ing them like a piece of paper? Because you know, you 
need to give instruction to this elderly person on how to 
plug in to recharge and you win.”). Participants also stated 
that engaging in shared-decision making about types 
of exercise that they could perform and how the watch 
could be used may facilitate participation (e.g., “know 
how a person feels about themselves and what they’re 
willing to do, and then you can begin on small tasks 
maybe bowling, maybe it might be walking around the 
neighborhood, you know it could be ping pong, it could 
be anything but let them have something to say in terms 
of what they may want to do”). This theme is aligned with 
the “right channels, formats, and information” to con-
sider when implementing the BeFitMe program.

Discussion
This study provides some important insights into factors 
that may influence older patient engagement in a pre-
hab program of physical activity or exercise before sur-
gery, as well as barriers and facilitators to participation 
in a prehab program that uses a smartwatch. Participants 
mainly perceived the BeFitMe prehab program as posi-
tive and identified the Apple Watch, clinician communi-
cation, and guidance on exercise as key facilitators. Our 
findings also identified some aspects of exercise before 
surgery and the BeFitMe prehab program that were not 
suitable for all patients, such as those who are disinter-
ested in exercise or are not technologically savvy enough 
to use an Apple Watch. These findings align with the Five 

“Rights” of Clinical Decision-Making and identify key 
factors that need to be addressed during implementation 
of the BeFitMe prehab program.

Participants clearly articulated a desire for informa-
tion about prehab well before surgery. Key facilitators 
to introducing a prehab program include the clinician 
being invested in the patients’ care plan and providing 
clear messaging about how exercise before surgery can 
positively impact their recovery and post-surgical quality 
of life. These comments are similar to prior work which 
shows that providing information early about the imme-
diate benefits of exercise can increase the acceptability 
of engaging in exercise before surgery by older adults 
[30]. This study also identifies the importance of motiva-
tors, such as individualized support, written instructions, 
exercise prescriptions, and the convenience of and pub-
lic interest in Apple Watches, to increase uptake in the 
BeFitMe prehab program. Providing patients with activ-
ity suggestions and a wearable tracker can have a sub-
stantial impact on exercise engagement, as older adults 
have reported these additional features can encourage 
intrinsic motivation for exercise [30, 31].

While the Apple Watch as a tool for prehab engage-
ment was mostly perceived as a facilitating tool, it was 
also perceived as barrier for non-technologically savvy 
patients. For example, the participants that expressed 
negative attitudes toward the watch (5/29) were 70 or 
older, while every participant aged younger than 70 years 
old expressed positive attitudes toward the Apple Watch 
as a facilitator for exercise. Yet, participants also provided 
suggestions to overcome this barrier. Having prior expe-
rience with smartwatches was not a requirement for this 
study, and some participants expressed that prior experi-
ence with a smartwatch is not required for the BeFitMe 
program if it is set up specifically for older patients as a 
standalone, Wi-Fi independent smartwatch. Participants 
also suggested providing thorough instructions and 
training on smartwatch use, BeFitMe notifications on the 
smartwatch, and follow up to further overcome the tech-
nology barrier. In fact, prior work has shown that follow-
up phone counseling can improve older adults’ adoption 
of prehab with a wearable device [32]. By providing the 
patient with the smartwatch and clear instructions on 
use, and by having the smartwatch completely set-up and 
formatted for easy use, the technology barrier for older 
adults could potentially be overcome.

A frail older patient’s baseline health and wellness 
can influence their perceptions of and adherence to a 
prehab program (3). While responses by participant 
frailty status did not differ for most themes, pre-frail 
and frail participants identified the need for more sup-
port to engage in exercise before surgery. A major-
ity of frail participants (5/6) expressed the need for 
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extra motivation to engage in exercise, which suggests 
a potential benefit of the BeFitMe program, as it can 
provide frail patients with extra motivation. Addition-
ally, 9 out of the 14 participants who expressed the 
value of individualized support were pre-frail and frail. 
This is consistent with other studies showing that cli-
nicians need to provide personalized information and 
tailor the physical activity recommendations and goals 
for each patient [33]. Indeed, even small increases in 
physical activity among more sedentary older adults 
can improve health outcomes [32, 34]. Optimizing per-
son-centered goal setting (e.g., setting stainable goals 
based on frailty status) and engaging in shared decision 
making about what constitutes physical activity may 
improve older adult participation. Most frail partici-
pants (4/6) said that the most important information to 
learn before surgery is how it will impact their recov-
ery and life after surgery. This sheds light on the impor-
tance of clinicians highlighting the potential benefits 
of participating in the BeFitMe program on a patient’s 
recovery.

Overall, participants expressed the importance of cli-
nicians (right person) clearly explaining the importance 
of prehab (right information) early before surgery (e.g., 
preoperative visit) (right time), which are key factors 
to participation in the BeFitMe program. Offering a 
preloaded and set up (right format) Apple Watch (right 
channel) were also identified as facilitators to participa-
tion in a prehab program for older patients (Table  3). 
From a wider perspective, participants’ positive views 
suggest that the overall approach to BeFitMe using an 
Apple Watch has the potential for achieving greater 
uptake and use than other prehab programs that require 
patients to have experience with wearable devices, have 
a compatible smartphone, or have internet connectiv-
ity. For BeFitMe to be successful, the many identified 
facilitators need to be robustly implemented to over-
come barriers and increase patient uptake.

Limitations
This study has several limitations. While we engaged 
in iterative reflexivity during data collection, bias may 
have been imposed during analysis since only two 
researchers coded and analyzed the data. Addition-
ally, the study was not designed to show whether par-
ticipants’ responses differed depending on their age, 
clinical condition, the type of surgery received, or pre- 
versus post-operative status. While the Five Rights of 
Clinician Decision Making is an established frame-
work, alternative approaches to quality improvement 
and qualitative evaluation may reveal different findings. 

Lastly, our findings may not be generalizable to other 
surgical settings with different patient populations.

Conclusion
The results of this study identify a wide range of factors 
that facilitate older, frail patient participation in an exer-
cise prehab program using a smartwatch. Participants 
reported the importance of knowing the impact and 
benefit of a prehab program on their health and recov-
ery and endorsed the motivational value of a smart-
watch to encourage actual participation in prehab before 
surgery. The future BeFitMe implementation protocol 
must ensure surgical providers emphasize the beneficial 
impact of participating in prehab before surgery and pro-
vide a written prehab prescription. Implementation must 
also ensure patients are given a thorough guide on smart-
watch use along with the preprogrammed smartwatch to 
be successful. The findings are relevant to other smart-
watch-based interventions for older adults. Future work 
is needed to address barriers, such as lack of interest in 
technology, lack of interest in exercise, and to explore a 
tailored approach to prehab targeting individual patient 
needs.
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