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Objective:We investigated use and clinical outcomes in a digital musculoskeletal (MSK)

program, by generation.

Method: This longitudinal study uses retrospective data collected online or by app. The

study included adults with 12 or more weeks of pain who took part in a digital MSK

program. We compared Gen Z and Millennials, Gen X, working age Baby Boomers,

and retiree age Baby Boomer and Silent Generation. Program use outcomes were

program start, program completion, and number of exercises, educational articles, and

messages to coaches. Clinical outcomes were changes in pain, depression, and anxiety

from baseline to 12 weeks. We calculated descriptive statistics and conducted adjusted

regression models.

Results: Odds of starting the program were significantly higher for Gen Xers (OR: 1.12)

and working age Baby Boomers (OR: 1.37) vs. Gen Zers and Millennials. Compared to

Gen Zers and Millennials, we observed significantly higher odds of program completion

among Gen Xers (OR: 1.62), working age Baby Boomers (OR: 2.24), and retirees (OR:

2.36). Compared to Gen Zers and Millennials, retirees had 19 more exercise sessions

(IRR: 1.69), accessed 11more articles (IRR: 1.84), and sent 4moremessages to coaches

(IRR: 1.26). Compared to Gen Z and Millennials, we observed no significant differences

in change in pain for Gen Xers, working age Baby Boomers, or retirees.

Conclusions: Adults from multiple generations took part in a digital MSK program.

Findings suggest that older generations used a digital MSK program more than younger

generations, but had similar pain outcomes.

Keywords: telemedicine, aged, engagement, musculoskeletal pain, depression, anxiety, digital technology,

utilization

INTRODUCTION

Chronic musculoskeletal (MSK) pain is a leading cause of disability and cost in the United States,
especially among older adults. Prevalence and incidence rates in the United States of osteoarthritis,
back and neck pain, and other MSK disorders are among the highest in the world (1). In 2018,
134.5 million adults in the United States reported MSK conditions with older adults experiencing
higher prevalence rates of MSK conditions and limitations compared to younger adults (2, 3).
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Furthermore, chronic MSK pain often occurs together with
depression and anxiety (4). Pain makes it more challenging to
identify depression and anxiety and can exacerbate depression
and anxiety symptoms. Depression and anxiety can also increase
pain severity, the experience of pain, and the pain duration (5–8).

To prevent and manage MSK pain and associated
comorbidities, clinical guidelines recommend evidence-based
exercises, education, and additional supports (9, 10). Reviews
have concluded that exercise therapy vs. usual care offered pain
reduction, reduced depression severity, and improved quality of
life (11, 12). Pain neuroscience education can further enhance
these benefits (13).

Digital health approaches can facilitate access to these types of
conservative therapies by providing interactive tools, connecting
users with health teams and offering choices for how, when, and
where to access care (14). A meta-analysis of four studies of
good methodological quality showed that digital MSK programs
significantly improved knee osteoarthritis pain (15). Another
review of 8 RCTs of moderate quality found that digital health
improved low back pain intensity and disability (16).

We must ensure that digital MSK programs meet the needs
of a growing older adult population with MSK conditions.
But, to date, no studies have examined whether the use and
effectiveness of digital MSK programs differs by generation.
Studies have shown that older generations use general technology
and digital health technology, but to a lesser extent compared to
younger generations (17–20). Further, the effectiveness for older
populations remains uncertain (21).

In summary, gaps remain in our understanding about digital
MSK program use and outcomes between generations. Thus,
we sought to address two objectives. Our primary objective was
to examine differences in digital MSK program use between
generations. Our secondary objective was to examine differences
in digital MSK program outcomes between generations. Better
understanding about program use and outcomes by generation
will allow us to make program improvements that meet the
various needs and desires of a range of users.

METHOD

Study Design
We conducted a longitudinal study using retrospective data
collected from participants of a digital MSK program.

Intervention
The digital MSK program was offered as a benefit to employees
and dependents of participating employers. We recruited
through email, workplace posters or presentations, and mailings.
Those interested in the program registered online by creating a
member profile and completing a baseline questionnaire.

After registering, we reviewed the baseline questionnaires to
ensure that participants met the following program criteria: age
18 or older; pain in the low back, knee, shoulder, hip, or neck;
baseline visual analog scale (VAS) pain score >0; pain lasted
for at least 12 weeks; and member covered by employer’s health
plan. Exclusion criteria were signs of fracture, joint instability,
infection, cancer, and cauda equina syndrome.

All accepted participants received tablet computers with a
program app and wearable motion sensors (InvenSense MPU-
6050, TDK Electronics, Tokyo, Japan). These materials enabled
members to receive technology-guided exercise therapy sessions,
coaching, and education for chronic pain. To facilitate exercise
sessions, animations and videos within the app demonstrated
how to perform light-intensity stretching and strengthening
exercises. The app and sensors displayed body position of the
participant in real-time while completing exercises and indicated
to participants whether they were within the appropriate range
of movement.

In addition, a personal health coach communicated with
participants via text message, email, or in-app messaging. The
program offered participants unlimited text and email messages
and up to three phone calls with coaches. Participants could also
take part in discussion forums with 20–30 other participants.
Finally, participants received educational resources covering
their condition and treatment options, as well as behavior
change topics, such as catastrophizing, coping methods, and
fear avoidance.

Overall, participants were encouraged to complete at least
three sensor-guided exercise sessions per week, read at least two
education papers per week, and log symptoms twice per week.
Participants were also encouraged to engage in at least three
aerobic exercise activities per week.

Study Population
In addition to meeting program criteria, this study applied the
following inclusion criteria: registered between February 2017
and April 2020 and 12 or more weeks had passed from the time of
registration, had registered for only one pathway (i.e., back, knee,
shoulder, hip, or neck), had complete baseline data, and provided
informed consent through waiver of written documentation.

Data Collection
Data were collected online or through the program app at
baseline during registration and 12 weeks later.

Variables
We organized variables around Andersen’s model of health
service use (22) (Supplementary Figure 1). The model shows
that contextual factors (i.e., system, environment) and individual
(i.e., predisposing, enabling, and need) factors explain service use
factors. These factors, in turn, influence perceived and evaluated
health outcomes.

The predisposing factor of participant generation was the
independent variable of interest and defined as Gen Z orMillenial
(born between 1981 and 1999), Gen X (born between 1965 and
1980), working age Baby Boomer (born before 1964 and under
age 65), and retiree age Baby Boomer or Silent Generation (age
65 or older) (23). The rationale for distinguishing working age
from retiree age Baby Boomers is retirees may have more time to
engage in a digital MSK program or self-care generally.

For our primary study objective about digital MSK program
use, we focused on five service use outcomes: program start (i.e.,
completing one exercise session or accessing one educational
paper after registering); program completion (i.e., completing
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exercise sessions or accessing education articles between program
weeks 9 and 12); total exercise sessions by program week 12; total
education articles read by program week 12; and total number of
member-initiated messages to coaches by program week 12.

For our secondary study objective about digital MSK program
outcomes, we focused on three measures captured for each
individual participant. Change in pain was pain scores at baseline
minus pain scores at 12 weeks. Baseline and 12 weeks pain scores
were based on responses to the question “Over the past 24 h,
how bad was your [back/knee/shoulder/hip/neck] pain?” from
0 (none) to 100 (worst imaginable) presented on a horizontal
visual analog scale. We also examined change in depression or
anxiety by 12 weeks among the subgroup withmoderate or severe
depression or anxiety at baseline. Change in anxiety (no/yes) was
defined as reported moderate or severe anxiety at baseline and
reported no moderate or severe anxiety at 12 weeks. Moderate
or severe anxiety was a score of 10 or higher on the Generalized
Anxiety Disorder 7-item scale (GAD-7). Change in depression
(no/yes) was defined as reported moderate or severe depression
at baseline and reported no moderate or severe depression at
12 weeks. Moderate or severe depression was a score of 10 or
higher on the Patient Health Questionnaire 9-item scale (PHQ-
9). The GAD-7 and the PHQ-9 with cutoffs at 10 points have been
shown to have acceptable performance for identifying anxiety
and depression (24–26).

Covariates included contextual (e.g., state of residence),
predisposing (e.g., gender, exercise frequency per week [<1 h,
1–2.5 h, more than 2.5 h]), and need (e.g., program pathway
and baseline measures of pain, anxiety, depression, and
body mass index categories [underweight, normal, overweight,
obese]) factors.

Statistical Analysis
To characterize the population, we conducted descriptive
analyses (e.g., means, frequencies) for predisposing and need
factors, by generation. We examined differences using chi-
square tests for categorical variables and one-way ANOVA for
continuous variables. We conducted unadjusted and adjusted
regression analyses, per protocol. For the primary objective,
logistic regression was conducted for binary outcomes, including
program start and completion. Generalized linear models
(Poisson regression) was used among program starters for
outcome variables representing counts, including total number
of exercise sessions, articles and messages. Models were adjusted
for contextual (e.g., state of residence), predisposing (e.g., gender,
exercise frequency), and need (e.g., program pathway and
baseline pain, anxiety, depression, and BMI) factors.

For the secondary objective, linear regression was conducted
for the continuous change in pain outcome. Models were
adjusted for contextual (e.g., state of residence), predisposing
(e.g., gender, exercise frequency), and need (e.g., program
pathway and baseline anxiety, depression, and BMI) factors.
Logistic regression was conducted for binary outcomes, including
change in anxiety and depression by week 12. This model
controlled for contextual (e.g., state of residence), predisposing
(e.g., gender, exercise frequency), and need (e.g., program

pathway and baseline pain and BMI) factors. All analyses were
performed using STATA statistical computing software.

The study was approved by the Western Institutional Review
Board and complied with all ethical regulations.

RESULTS

The digital MSK program registered 13,535 Gen Zers or
Millennials (mean age 31.32, SD 4.33, median: 32), 16,982 Gen
Xers (mean age 46.15, SD 4.68, median: 46), 9,262 working
age Baby Boomers (mean age: 58.70, SD 2.90, median: 58),
and 1,462 retiree age Baby Boomers or Silent Generation
members (mean age: 68.55, SD 4.17, median: 67). Table 1

compares the characteristics of the different generations who
registered for the program. Differences between generations
were statistically significant for all variables. Compared to
younger generations, a smaller percentage of the retiree age
generation was female, exercised <1 h, was in the back
pathway, and reported moderate to severe anxiety or depression.
The retiree generation also had lower baseline pain than
younger generations.

Differences in Digital MSK Program Use
Between Generations
We examined 5 digital MSK program use outcomes: program
start, program completion, and total number of exercise
sessions, educational articles, and coach messages. Table 2 shows
differences between generations on program start. Out of
registrants, 86.17% of Gen Z and Millenials started the program
vs. 87.56% of Gen Xers, 90.01% of working age Baby Boomers,
and 87.00% of retiree age Baby Boomer and the Silent Generation.
In adjusted models, we find that the odds of starting the program
were significantly higher for Gen Xers (OR: 1.12, 95% CI: 1.04,
1.20) and working age Baby Boomers (OR: 1.37, 95% CI: 1.25,
1.49) compared to the Gen Z and Millennial group. We detected
no statistically significant differences in odds of starting between
the retiree age generation vs. the Gen Z andMillennial generation
(OR: 1.02, 95% CI: 0.87, 1.20).

Table 2 also presents program completion, by generation.
Among the members who started the program, 66.91% of Gen
Zers andMillennials completed the program compared to 75.51%
of Gen Xers, 81.53% of working age Baby Boomers, and 83.02% of
retiree age Baby Boomers and the Silent Generation. Compared
to Gen Z and Millenials, we observed significantly higher odds
of program completion among Gen Xers (OR: 1.62, 95% CI 1.53,
1.71), working age Baby Boomers (OR: 2.24, 95% CI: 2.09, 2.40),
and retiree age generations (OR: 2.36, 95% CI: 2.02, 2.75) in
adjusted models.

Generation was significantly associated with number of
exercise sessions, educational articles, and coaches messages
among those who started the program. Compared to Gen Z and
Millennials, the retiree age generation had an average of 19 more
exercise sessions (adjusted IRR: 1.69; 95%CI: 1.61, 1.71), accessed
11 more articles (adjusted IRR: 1.84; 95% CI: 1.76, 1.93), and sent
4 more messages to coaches (IRR: 1.26; 95% CI: 1.19, 1.32) by
week 12 (Table 3).
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TABLE 1 | Description of members who registered for the program.

Factor Variable Gen Z or Millennial

(n = 13,535)

Gen X (n = 16,982) Working age Baby

Boomer (n = 9,262)

Retiree age Baby Boomer and

Silent Generation (n = 1,462)

Percent or mean Sd Percent or mean Sd Percent or mean Sd Percent or mean Sd P-value

Predisposing

Gender (%) p < 0.001

Female 50.35 50.00 54.07 49.84 53.98 49.84 44.73 49.74

Male 44.29 49.67 41.56 49.28 41.09 49.20 45.14 49.78

Other or unspecified 5.36 22.53 4.38 20.45 4.92 21.64 10.12 30.17

Weekly exercise (%) p < 0.001

<1 h 35.30 47.79 41.34 49.25 41.02 49.19 35.02 47.72

1–2.5 h 40.80 49.15 39.25 48.83 38.66 48.70 39.81 48.97

More than 2.5 hours 23.90 42.65 19.40 39.55 20.32 40.24 25.17 43.41

Need

Pathway (%) p < 0.001

Back 66.46 47.22 60.53 48.88 50.05 50.00 49.45 50.01

Hip 4.53 20.79 6.81 25.19 8.11 27.30 11.29 31.65

Knee 27.16 44.48 31.51 46.46 40.62 49.11 37.76 48.49

Neck 0.64 7.99 0.38 6.18 0.30 5.49 0.41 6.40

Shoulder 1.21 10.94 0.77 8.72 0.92 9.54 1.09 10.41

BMI categories (%) p < 0.001

Underweight 1.15 10.64 0.63 7.91 0.73 8.54 0.82 9.03

Normal 31.56 46.48 18.55 38.87 18.55 38.87 22.91 42.04

Overweight 30.08 45.86 30.55 46.06 34.19 47.44 38.44 48.66

Obese 37.22 48.34 50.27 50.00 46.52 49.88 37.82 48.51

Baseline pain (mean) 46.54 21.85 48.15 22.44 47.83 22.72 46.28 22.91 p < 0.001

Moderate or severe

anxiety at baseline

(%)

32.88 46.98 23.65 42.49 15.95 36.61 12.11 32.63 p < 0.001

Moderate or severe

depression at

baseline (%)

26.52 44.14 20.24 40.18 14.93 35.64 11.63 32.07 p < 0.001

Differences in Digital MSK Program
Outcomes Between Generations
Average pain scores decreased 27.13 points for Gen Z and
Millennials, 28.21 points for Gen X, 27.28 points for working
age Baby Boomers, and 25.60 points for retiree age Baby Boomer
and Silent Generation. Compared to Gen Z and Millennials, we
observed no statistically significant differences in change in pain
for Gen Xers, working age Baby Boomers, or the retiree age
generation in adjusted models (Table 4).

Compared to baseline, 79.28% of Gen Zers and Millennials
were no longer reporting moderate to severe anxiety at 12 weeks
vs. 81.16% of Gen Xers, 87.82% of working age Baby Boomers,
and 91.36% of retiree age Baby Boomers and Silent Generation
adults. Compared to Gen Zers andMillennials, working age Baby
Boomers (OR: 2.05, 95% CI: 1.56, 2.69) and retiree age Baby
Boomers and Silent Generation (OR: 2.71, 95% CI: 1.19, 6.20)
had significantly higher odds of anxiety improvement in adjusted
models. We detected no significant differences in odds between
Gen Xers compared to younger generations (Table 4).

Compared to baseline, 78.39% of Gen Zers and Millennials
were no longer reporting moderate to severe depression at 12

weeks vs. 77.76% of Gen Xers, 81.14% of working age Baby
Boomers, and 85.51% of retiree age Baby Boomers and Silent
Generation adults. Compared to Gen Zers and Millennials,
working age Baby Boomers (OR: 1.31, 95% CI: 1.01, 1.71) had
significantly higher odds of symptom improvement in adjusted
models. We detected no significant differences in odds between
Gen Xers or retiree age generations compared to younger
generations (Table 4).

DISCUSSION

This study focused on two objectives. The first objective
examined digital MSK program use between generations.
Between 86 and 90% of the four generations started the program
(i.e., completed one exercise or accessed one education material)
after registering.We found that 83% of the retiree age generation
completed the program, which exceeded the relatively high
completion rates of younger generations (range: 67–82%). In our
study, older generations also had more exercise, articles, and
messages to coaches compared to younger adults.
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TABLE 2 | Program start and completion outcomes, by generation.

Outcome Generation Percent (%) Unadjusted model Adjusted model

OR 95% CI OR 95% CI

Program start

(n = number registered)

Gen Z and Millennial

(n = 13,535)

86.17 Ref Ref

Gen X (n = 16,982) 87.56 1.13 1.06 1.21 1.12 1.04 1.20

Working age Baby Boomer

(n = 9,262)

90.01 1.45 1.33 1.57 1.37 1.25 1.49

Retiree age Baby Boomer

and Silent Generation

(n = 1,462)

87.00 1.07 0.92 1.26 1.02 0.87 1.20

Program completion

(n = number starting

the program)

Gen Z and Millennial

(n = 11,663)

66.91 Ref Ref

Gen X (n = 14,870) 75.51 1.52 1.44 1.61 1.62 1.53 1.71

Working age Baby Boomer

(n = 8,337)

81.53 2.18 2.04 2.33 2.24 2.09 2.40

Retiree age Baby Boomer

and Silent Generation

(n = 1,272)

83.02 2.42 2.08 2.81 2.36 2.02 2.75

TABLE 3 | Program engagement outcomes, by generation.

Outcome Generation Descriptive result (mean) Unadjusted model Adjusted model

IRR 95% CI IRR 95% CI

Number of exercise

sessions

Gen Z and Millennial 25.86 Ref Ref

Gen X 33.35 1.29 1.26 1.32 1.34 1.31 1.36

Working age Baby Boomer 41.20 1.59 1.56 1.63 1.62 1.58 1.66

Retiree age Baby Boomer

and Silent Generation

45.26 1.75 1.67 1.83 1.69 1.61 1.76

Number of educational

articles

Gen Z and Millennial 12.57 Ref Ref

Gen X 17.61 1.40 1.37 1.43 1.41 1.38 1.45

Working age Baby Boomer 22.85 1.82 1.77 1.86 1.80 1.76 1.85

Retiree age Baby Boomer

and Silent Generation

23.73 1.89 1.80 1.98 1.84 1.76 1.93

Number of messages

to coaches

Gen Z and Millennial 16.43 Ref Ref

Gen X 19.35 1.18 1.15 1.21 1.17 1.14 1.19

Working age Baby Boomer 21.17 1.29 1.26 1.32 1.28 1.24 1.31

Retiree age Baby Boomer

and Silent Generation

20.86 1.27 1.20 1.34 1.26 1.19 1.32

Past research suggests some reasons for the increased digital
MSK program use among older generations that we observed.
First, age interacts with attitude about digital health technology
to influence adoption. In paying more attention to their MSK
pain, older generations may be more likely than younger adults
to use the digital MSK program (27). Second, members of older
generations may have appreciated that the programs enabled
them to manage their needs themselves and at home, especially
among those with mobility or transportation access challenges
(16). Third, older generations may have decided to use this
technology because they viewed digital health for MSK as being
useful and aligned with their needs and values (28). Fourth,
support and interaction with live coaches may have further

encouraged engagement and helpedmembers to form an exercise
habit (29, 30). Evidence suggests that older adults may respond
better than younger adults to exercise counseling and education
similar to that offered by the program (31).

The second study objective examined change in clinical
outcomes among digital MSK program participants, by
generation. We did not detect significant differences in changes
in pain when comparing older generations to Gen Zers and
Millennials. This is in contrast with previous research showing
that the benefits of exercise on pain are often more pronounced
among younger adults (32). When viewed in conjunction with
program use, we interpret our result as showing that older
generations need to do more exercise and read more articles
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TABLE 4 | Change in clinical outcomes, by generation.

Outcome Generation (n = people with

pre and post scores)

Descriptive Unadjusted model Adjusted model

Mean (SD) Beta 95% CI Beta 95% CI

Change in pain score Gen Z and Millennial (n = 4,000) −27.13 (23.39) Ref Ref

Gen X (n = 6,861) −28.21 (23.60) −1.08 −2.00 −0.17 −0.85 −1.77 0.07

Working age Baby Boomer

(n = 4,607)

−27.28 (23.39) −0.15 −1.14 0.84 −0.39 −1.40 0.62

Retiree age Baby Boomer and

Silent Generation (n = 739)

−25.60 (23.09) 1.53 −0.29 3.34 0.46 −1.37 2.29

Outcome Generation (n = number with

moderate or severe

symptoms at baseline)

Percent with change by week 12 (%) Unadjusted model Adjusted model

OR 95% CI OR 95% CI

Improvement in

moderate or severe

anxiety at baseline to

12 weeks

Gen Z and Millennial (n = 1,308) 79.28 Ref Ref

Gen X (n = 1,603) 81.16 1.13 0.94 1.35 1.17 0.97 1.42

Working age Baby Boomer

(n = 714)

87.82 1.88 1.45 2.45 2.05 1.56 2.69

Retiree age Baby Boomer and

Silent Generation (n = 81)

91.36 2.76 1.26 6.07 2.71 1.19 6.20

Improvement in

moderate or severe

depression at baseline

to 12 weeks

Gen Z and Millennial (n = 967) 78.39 Ref Ref

Gen X (n = 1,304) 77.76 0.96 0.79 1.18 1.05 0.85 1.30

Working age Baby Boomer

(n = 647)

81.14 1.19 0.92 1.52 1.31 1.01 1.71

Retiree age Baby Boomer and

Silent Generation (n = 69)

85.51 1.63 0.82 3.24 1.47 0.72 2.98

to achieve similar changes in pain as younger participants. To
better support older adults, future research can examine in
greater depth characteristics of older adults (e.g., self-efficacy,
environmental factors) who may need to engage more in digital
health programs to experience meaningful clinical outcomes.

We also found that older generation was associated with
higher odds of anxiety improvement at 12 weeks compared to
Gen Zers and Millennials. Previous reviews have shown the
effect of 3–12 week exercise programs on improving anxiety,
but have found no moderating effect of age (33). The reasons
for our program’s impact on anxiety among older adults are
unclear and warrant additional research. One possibility may
be that our program focuses on MSK-related concerns like fall
prevention among older adults and addresses anxiety associated
with fall-related concerns (34).

Our study participants may not be representative of older
adults generally as the study only includes people who opted into
a digital MSK program. First, a previous study of a nationally
representative sample of older adults found that older adults are
less likely to use health information technology vs. younger adults
(35). In contrast, our study suggests that older adults who do
choose to use a digital MSK program are even more engaged
than younger adults. Second, we do not have information about
the number eligible for the program or their characteristics. It
is not clear how many people were offered the opportunity to
participate and if program registration differed by generation.
Our program may have included early digital MSK adopters who

were more motivated to use or comfortable using technology in
daily life. This is in contrast to reports that older adults have less
awareness, less trust, lower self-efficacy, and more security and
quality concerns about new health technologies (36, 37). Future
research can examine self-selection into or out of digital health
programs to better tailor programming to later adopters (38).
To ensure that digital health programs meet the needs of later
adopters, programs should adhere to design best practices that
focus on usability and accessibility for older users and persons
with disabilities (39).

We examine generational differences in digital MSK program
use and outcomes, but generation is a proxy for knowledge,
skills, attitudes, and motivations that influence engagement
(40). Future research could measure these constructs directly
and examine the mediating and moderating effects of age or
generation (27).

We use a behavior-based definition of program use that
consists of program completion and number of exercises, articles
accessed, and coach messages. But these measures may not reflect
the “depth” of interaction with the digital MSK program as the
measures do not capture affective and cognitive engagement (41).
Future research can incorporate broader engagement constructs
relevant to older adults and examine the relationship between
context, engagement, and behavior change (42).

This study likely omitted important system, predisposing,
and enabling factors that influence both program use and
health outcomes. For example, the program does not collect
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predisposing factors such as education or income or enabling
factors such as internet access. Further, this prevents us from
comparing our study sample to the general adult population to
assess generalizability of findings.

This is an observational study that included consecutive
program participants meeting inclusion criteria. The large
sample sizes in this study may have resulted in detection of
spurious relationships between generation and outcomes. In
addition, we cannot establish the program’s causal effect on
pain improvements. However, the results provide evidence about
program applicability in the real world with a wide range of ages.

Findings from our study confirm that older generations
actively use a digital MSK program that involves app and
sensor-guided exercise, app-based education, and remote health
coaches. On average, older generations interact with a digital
MSK program more than younger counterparts and may
experience similar improvements in health outcomes. A digital
MSK program holds promise for the growing population of older
adults with chronic MSK pain.
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