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Abstract
Background  Although depressive and anxious symptoms negatively impact musculoskeletal health and orthopedic 
outcomes, a gap remains in identifying modalities through which mental health intervention can realistically be 
delivered during orthopedic care. The purpose of this study was to understand orthopedic stakeholders’ perceptions 
regarding the feasibility, acceptability, and usability of digital, printed, and in-person intervention modalities to 
address mental health as part of orthopedic care.

Methods  This single-center, qualitative study was conducted within a tertiary care orthopedic department. Semi-
structured interviews were conducted between January and May 2022. Two stakeholder groups were interviewed 
using a purposive sampling approach until thematic saturation was reached. The first group included adult 
orthopedic patients who presented for management of ≥ 3 months of neck or back pain. The second group included 
early, mid, and late career orthopedic clinicians and support staff members. Stakeholders’ interview responses were 
analyzed using deductive and inductive coding approaches followed by thematic analysis. Patients also performed 
usability testing of one digital and one printed mental health intervention.

Results  Patients included 30 adults out of 85 approached (mean (SD) age 59 [14] years, 21 (70%) women, 12 
(40%) non-White). Clinical team stakeholders included 22 orthopedic clinicians and support staff members out of 
25 approached (11 (50%) women, 6 (27%) non-White). Clinical team members perceived a digital mental health 
intervention to be feasible and scalable to implement, and many patients appreciated that the digital modality 
offered privacy, immediate access to resources, and the ability to engage during non-business hours. However, 
stakeholders also expressed that a printed mental health resource is still necessary to meet the needs of patients 
who prefer and/or can only engage with tangible, rather than digital, mental health resources. Many clinical team 
members expressed skepticism regarding the current feasibility of scalably incorporating in-person support from a 
mental health specialist into orthopedic care.
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Background
Of the 54.4 million Americans with osteoarthritis, more 
than one third endorse coexisting symptoms of depres-
sion and/or anxiety [1–3]. This is more than double the 
prevalence of depressive and anxious symptoms com-
pared to Americans without osteoarthritis [1], and this 
same phenomenon of highly prevalent comorbid mental 
health conditions has been established across numerous 
musculoskeletal diagnoses [4–8]. Furthermore, depres-
sive and anxious symptoms negatively impact physical 
function and recovery after a wide variety of orthopedic 
procedures [5, 9–14], and there is a continuing shift in 
the United States to allow for innovative financial struc-
tures to facilitate clinicians, regardless of specialty, to 
address patients’ whole-person health [15, 16].

As a result, orthopedic clinicians are increasingly moti-
vated to offer mental health resources to their patients as 
part of a comprehensive musculoskeletal treatment plan 
[17–30]. Nevertheless, barriers and knowledge gaps are 
interfering with widespread changes to clinical orthope-
dic practice [27–30]. For instance, mental health inter-
ventions can be delivered via a variety of modalities such 
as digital, printed, and/or in-person, and a knowledge 
gap remains in identifying which modalities are simul-
taneously: (1) feasible for orthopedic teams to deliver 
efficiently, (2) acceptable to patients and clinicians, and 
(3) scalable to deliver across diverse orthopedic practice 
models. Furthermore, it is essential to learn about unique 
factors that influence whether orthopedic patients and 
clinical teams are willing to contribute to clinical trials 
to identify the most effective mental health interventions 
that are suitable to deliver in an orthopedic setting.

The primary purpose of this study was to understand 
orthopedic patients’ and clinical team members’ percep-
tions and preferences regarding the feasibility, accept-
ability, and usability of digital, printed, and in-person 
intervention modalities to address mental health as part 
of musculoskeletal care. A second purpose was to under-
stand these stakeholders’ perspectives regarding the fea-
sibility and acceptability of participating in mental health 
related research trials in the context of musculoskeletal 
care.

Methods
This single-site qualitative study was approved by the 
Washington University IRB. Participants gave written or 
verbal consent, and they received a $40 stipend for par-
ticipating. Participants were enrolled between January 
and May 2022, and data analysis was completed in Sep-
tember 2022.

Participants
Participants from two stakeholder groups were recruited. 
The first group consisted of adult (18 years or older) 
patients who presented to a Washington University 
orthopedic specialist for treatment of ≥ 3 months of neck 
or back pain. This population was chosen because among 
patients who seek care for a musculoskeletal condition, 
people with chronic neck or back pain have a particu-
larly high comorbid prevalence of depression and anxiety 
[31–34]. Potential participants were identified by pre-
screening orthopedic clinic schedules, and patients were 
purposively sampled to include: (1) adults across the age 
spectrum, (2) at least 50% of participants who self-identi-
fied as a woman and 25% who self-identified with a racial/
ethnic minority group, and (3) patients who reported no, 
mild, and severe symptoms of depression and/or anxiety 
on the clinic’s standard care Patient-Reported Outcomes 
Measurement Information System (PROMIS) Computer 
Adaptive Test (CAT) Depression and Anxiety measures 
[35–37]. All patients who met the eligibility criteria and 
whose inclusion would contribute to, or at least not com-
promise maintenance of, our purposive sampling targets 
were invited to participate. The study was introduced to 
patients via a pre-visit phone call or in-person at their 
visit.

The second participant group consisted of Washington 
University orthopedic clinical team members includ-
ing clinicians and support staff. Purposive sampling was 
used to ensure the group included: (1) clinicians from all 
adult orthopedic subspecialties, (2) early, mid, and late 
career physicians, (3) operative and non-operative spe-
cialists, (4) members of all clinical support roles pres-
ent in the clinic (i.e., nurses and medical assistants who 
worked with operative and non-operative specialists), 
and (5) team members who self-identified as women 
and with racial/ethnic minority groups. The relative 

Conclusions  Although digital intervention offers implementation-related advantages over printed and in-person 
mental health interventions, a subset of often underserved patients will not currently be reached using exclusively 
digital intervention. Future research should work to identify combinations of effective mental health interventions 
that provide equitable access for orthopedic patients.

Trial registration  Not applicable.

Keywords  Digital mental health intervention, Chronic musculoskeletal pain, Anxiety, Depression, Equity, Digital 
divide, Feasibility, Usability, Implementation
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over-representation of White men in our orthopedic 
department heavily dictated which team members could 
be invited to participate while simultaneously honoring 
our purposive sampling goals. The study was introduced 
to team members via e-mail.

Interviews
After completing a demographic survey [38, 39], stake-
holders participated in a one-on-one, approximately 
30-minute interview in which they were asked to share 
their perceptions and preferences regarding various 
modalities through which mental health intervention 
could be delivered as part of musculoskeletal care. Inter-
views with patient stakeholders were conducted by a 
research coordinator with formal qualitative research 
training who has worked with orthopedic patients for 
18 years (MAA). Interviews with clinical team mem-
bers were conducted by a medical student with mas-
ters-level training in qualitative research (AJL). The lead 
researcher, who is a sports medicine physiatrist and man-
ages chronic spine conditions (ALC), also participated 
in the initial interviews until the other research team 
members became acquainted with the clarifying and 
follow-up interview questions which were of interest to 
the lead researcher. All interviewers were overseen by a 
researcher with extensive qualitative methods experience 
(JA). Interviews were audio and video recorded and were 
conducted in person or via secure video conferencing 
technology, per the participant’s preference.

The interviews were informed by semi-structured 
interview guides that were drafted by the lead researcher 
(ALC) and then revised based on feedback from research 
team members including orthopedic surgeons and quali-
tative researchers (RPC, CJD, JA) (Additional file 1). The 
guides were pilot tested prior to the stakeholder inter-
views and were iteratively revised based on participant 
responses during the interviews.

All stakeholders were asked to describe their percep-
tions and preferences of feasibility, acceptability, and 
usability regarding modality options for mental health 
interventions that could/should be offered in the con-
text of orthopedic care. They were specifically asked to at 
least comment on digital, printed, and in-person options. 
They also provided feedback regarding specific examples 
of one digital and one printed intervention.

The digital intervention, called Wysa for Chronic Pain, 
is an evidence-based mental health app that addresses the 
interplay between mental health and chronic pain [19, 20, 
40]. It is a multi-component intervention that delivers 
cognitive behavioral therapy, mindfulness training, and 
sleep tools (e.g., meditations, sleep hygiene education) via 
a digital chatbot and real-time, text-based communica-
tion with human counselors. The printed intervention is 
a mental health resource guide developed by the research 

team. It was designed to maximize usability for older 
adults and people with limited literacy, and it was itera-
tively refined from stakeholder feedback provided during 
this study. The final guide is two double-sided pages and 
is titled, “Wellness Resource Guide.” The guide uses icons 
to assist users in quickly identifying resources which are 
in person, virtual/online, free, reduced cost, and/or a cri-
sis hotline. Resources mirror the tools offered by Wysa 
for Chronic Pain, and some are intentionally inclusive 
and welcoming of people from diverse backgrounds. 
Each resource is accompanied by a brief description, 
physical and online contact information, and a QR code 
that links users to the resource’s primary online informa-
tion site.

Patient stakeholders also completed usability testing 
for these digital and printed interventions. During this 
time, they were given access to the actual interventions 
and were asked to explore them and provide feedback on 
the intervention content and design. For the digital inter-
vention, patients were also asked to complete onboarding 
and schedule a session with a counselor. For the printed 
intervention, they were also asked to demonstrate how 
to engage with a resource on the guide which appealed 
to them. As needed, the research coordinator assisted 
patients with the usability tasks. Next, the patients pro-
vided qualitative feedback and rated each intervention on 
the System Usability Scale (SUS), which is scored 0-100 
with higher scores being favorable and scores above 80.3 
interpreted as receiving an “A” [41, 42]. Because usabil-
ity testing is not as applicable to human-human interac-
tions, stakeholders were instead asked to comment on 
their preferred workflow(s), if any, for delivering in-per-
son mental health support (e.g., referral versus real-time 
support in the orthopedic clinic, performed by a licensed 
counselor versus psychologist versus psychiatrist, etc.). 
Finally, all stakeholders described factors which would 
influence whether they would contribute to a random-
ized controlled trial related to a mental health interven-
tion introduced during musculoskeletal care.

Data analysis
A preliminary codebook was developed by the lead 
researcher (ALC) using a deductive coding approach 
based on the dimensions of feasibility, acceptability, and 
usability. Next, using inductive coding, the codebook was 
refined and finalized by two team members (ALC and 
MAA (patient interviews), or ALC and AJL (clinical team 
interviews)) after they reviewed a sample of interview 
transcripts. All transcripts were independently coded by 
those two team members. Participant recruitment con-
tinued from each stakeholder group until thematic satu-
ration was reached. Coding was completed with NVivo 
12 software (QSR International; Doncaster, Australia). 
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Group discussion was used to resolve coding discrepan-
cies and organize codes into final themes.

Results
Of 85 patients approached, 30 (35%) participated (mean 
(SD) age 59 [14] years, 21 (70%) women, 12 (40%) non-
White, median (range) pain duration 3.3 (0.5–40) years) 
(Table  1). Of 25 clinical team members approached, 22 
(88%) participated (11 (50%) women, 6 (27%) non-White, 
18 (82%) clinicians) (Table  2). Of the three team mem-
bers who declined to participate, two were clinicians, and 
one was a support staff member.

Digital mental health intervention
Clinical team members perceived delivery of a digital 
mental health intervention to be feasible and appeal-
ing (Table  3). They especially expressed optimism that 
if patients experience improved mental health and abil-
ity to cope with pain, they may not rely as heavily on the 

clinical team to address these challenges, which many 
team members did not feel well-equipped to manage. 
However, team members and patients also voiced pos-
sible implementation challenges, including out-of-pocket 
costs for patients and the concern for increased workload 
and medicolegal liabilities for orthopedic team members 
if they offer an intervention that is outside their current 
scope of practice (e.g., receiving follow-up questions 
regarding mental health, becoming liable if a patient 
carries out an act of self-harm). The digital modality 
was largely acceptable to patients, but patient-reported 
interest varied based on their self-described tech-savvi-
ness and whether, at any given time, they felt a need for 
intervention and perceived benefit from using it. To be 
an acceptable intervention, orthopedic clinicians often 
expressed a need to first be presented rigorous evidence 
of effectiveness. For successful implementation, patients 
and team members also recommended: (1) providing 
patients with a printed “Getting started” informational 
handout, (2) offering a telephone support line to assist 
patients with app onboarding if needed (rather than rely-
ing on the clinical team for assistance), and (3) develop-
ing clear medicolegal policies and support paths which 
ensure orthopedic team members understand and work 
within their certified scope of practice. Patients scored 
the digital intervention with a median SUS score of 81.3, 
IQR 61.3–95.0, range 0-100 (n = 30). They demonstrated 
varied proficiency in navigating the intervention, and 
although not uniformly true, older patients frequently 

Table 1  Characteristics of orthopedic patient stakeholders 
(N = 30)
Characteristic N (%)

or Median 
(range)

Age (years) 63 (30–78)

Gender

  Men 9 (30%)

  Women 21 (70%)

Race

  Asian 2 (7%)

  Black / African American 10 (33%)

  White / Caucasian 18 (60%)

Ethnicity

  Hispanic 1 (3%)

  Not Hispanic 29 (97%)

Healthcare coverage

  Private health insurance 9 (30%)

  Medicare / Medicare advantage 15 (50%)

  Medicaid / Medicaid replacement 7 (23%)

Smartphone use

  Independent to download and learn new apps 17 (57%)

  Needs assistance downloading and learning new apps 6 (20%)

  Smartphone user but not for apps 5 (17%)

  Not a smartphone user 2 (7%)

Psychiatric history, reported in medical record

  Depression 9 (30%)

  Anxiety 7 (23%)

PROMIS scores

  Depression 52.4 
(34.2–69.5)

  Anxiety 59.5 
(38.3–73.3)

Abbreviation:

PROMIS (Patient-Reported Outcomes Measurement Information System)

Table 2  Characteristics of orthopedic clinicians and support 
staff stakeholders (N = 22)
Characteristic N (%)
Clinical role

  Orthopedic surgeon 13 (59%)

  Non-operative physician 3 (14%)

  Nurse practitioner 2 (9%)

  Nurse 2 (9%)

  Medical assistant 2 (9%)

Physician rank

  Assistant professor 8 (36%)

  Associate professor 5 (23%)

  Professor 3 (14%)

Gender

  Men 11 (50%)

  Women 11 (50%)

Race

  White / Caucasian 16 (73%)

  Black / African American 1 (5%)

  Asian 2 (9%)

  Multi-racial 1 (5%)

  Other 1 (5%)

Ethnicity

  Hispanic 1 (5%)

  Not Hispanic 21 (95%)
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Theme Representative quotes
Feasibility
Appealing: The ease of referring a patient to an app 
is appealing to orthopedic clinicians and clinical sup-
port staff, especially if the added resource reduces 
how much the patient needs to navigate mental 
health and pain challenges through the orthopedic 
office. Ideally, the app could be somewhat custom-
ized to the orthopedic patient population, even to 
the relevant body part or surgery (e.g., post-operative 
precautions, activity progression).

“I think an app like this would be amazing for a huge portion of the patients that we have.” 
(Medical assistant)
“I’m not saying to a patient, ‘I’m treating your depression with this.’ I’m telling the patient, ‘This 
is a resource that we have, that we use as an option to help improve the patient’s well-being.’” 
(Physician)
“This, to me, would not be very difficult to discuss and just provide the information. Like, 
‘Here’s an app. This is a platform you can use, and we highly recommend it. By no means do 
you have to use it.’ I mean, it’s a conversation piece. It’s not like we’ve got to spend 30 minutes 
discussing this…And quite honestly, we spend a lot of time talking to patients about their 
pain and about how it’s affecting their lifestyle. And it may even take some of that off of us 
because now they’re using their app versus us.” (Nurse)

Persistent implementation concerns: Potential 
barriers to delivering a mental health app in the 
orthopedic care setting include: (1) out-of-pocket 
costs for patients, and (2) the concern for added 
medicolegal liabilities and responsibilities out of the 
scope of practice for orthopedic clinicians and team 
members.

“I’m on a fixed income, so any increase in my healthcare cost, I’ve got to monitor pretty closely. 
I’ve seen people on social security who budget – they don’t have an extra $5 to spare.” (Patient, 
44-year-old White man)
“[Maybe] you can get it from your health insurance, and they pay for it.” (Patient, 40-year-old 
White woman)
“My first thought is that this would probably be a nice resource for patients. My second 
thought is, if you initiate some intervention or application, what kind of legal responsibility do 
you have based on that output? What I don’t want to do, personally, is increase my medicole-
gal risk on being responsible for intervening or providing outputs to patients where I have no 
knowledge base or expertise.” (Physician)

Acceptability
Digital advantages: The app was appealing to 
orthopedic patients who: (1) were interested in self-
help resources, (2) did not feel ready or interested in 
reaching out to a person for mental health assistance, 
and (3) wanted convenient access to on-demand 
resources.

“I think this is excellent because people have access and the ability to look it up and say, ‘Oh, 
I’m getting stressed out about this. What exercises do I do?’” (Patient, 71-year-old Asian man)
“I believe with the app, it’s a safety for those that choose not to get out to see someone 
face-to-face. Because even me going to counseling, I didn’t want the stigma of having to go 
to therapy… I had a family member that just said that she wouldn’t mind doing therapy if she 
can do it through text. And I was like, ‘How deep is that?’ Because a lot of things, sometimes 
people can’t verbalize or vocalize what it is they’re feeling, but they can write it down to you.” 
(Patient, 31-year-old Black woman)
“Online resources are sometimes the only thing that patients have. I was in a wheelchair for 
months, and I just couldn’t go places. I was in so much pain. You go by what you can find 
online.” (Patient, 43-year-old White woman)
“I love that they have times available that are really late. Because sometimes with my schedule, 
by the time I can actually sit down and focus on something, it’s 10:00 PM.” (Patient, 40-year-old 
White woman)
“I think the app will be very helpful to have when it’s late or when it’s early morning and you’re 
not getting any sleep or something.” (Patient, 60-year-old White man)
“For it to be here waiting for me, not having to try to navigate getting into a shrink and all of 
that nonsense with my primary – just any chance to introduce more mental healthcare, I think 
is good, honestly.” (Patient, 44-year-old White man)

Tech savviness dependent: Orthopedic patients, 
clinicians, and clinical support staff agreed that digital 
interventions such as smartphone apps are preferred 
by many patients. They tend to be more preferred by 
young and middle-aged adults and less appealing 
to patients who are not “tech savvy,” including many 
(but not all) older adults. Estimates for the proportion 
of clinicians’ patient populations who might be in-
terested in a digital intervention ranged from 5–70% 
and clustered around 20–25%.

“[Patients] are on their phones a lot more. Everything’s going to their phones. Even when 
they’re in pain or if they’re miserable or something, their phones are a lot more accessible than 
a laptop or a piece of paper. I give them a whole packet and they’ll say, ‘I know you gave me 
some stuff and I wrote it down somewhere, but I don’t know where I put it.’” (Medical assistant)
“We have an online database for a particular surgery that we do, and I think 30% of my pa-
tients request paper surveys. Which is insanely high. For every other person in my division, it’s 
like 5–15%. So, it just tends to be my geographic location, I think, because it’s a lot of people 
from rural areas. They maybe don’t really like using their smartphone, so it’s a challenge. I think 
it’s going to be less of a challenge, and there are more and more elderly people that are used 
to these things, but that’s going to be your toughest population to hit with any kind of digital 
intervention – the elderly.” (Physician)
“I would give it a shot because, like I say, we’re getting older, and we need to know how to 
mentally deal with our aches and pains. We really do.” (Patient, 70-year-old Black man)
“I don’t know that I would use my phone that way.” (Patient, 67-year-old white woman)

Table 3  Themes regarding use of digital intervention to address mental health in the orthopedic care setting
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had more difficulty than younger patients with inde-
pendently completing usability tasks. The most com-
mon usability barrier was that iOS (Apple iPhone) users 
often could not recall their App Store password, which 
interfered with their ability to download the app (even 
though the download was free). Six of the 30 purposively 
sampled patients had to complete usability testing on 
the research coordinator’s mobile device, four of whom 
because they could not remember their App Store pass-
words, and two because they did not own smartphones.

Printed mental health resource guide
Compared to a digital intervention, team members 
expressed relatively greater feasibility to incorporate 
delivery of a printed mental health intervention into their 
existing clinic flow (Table 4). Patients and team members 
also expressed strong enthusiasm for a printed interven-
tion to better meet the needs of patients who are gen-
erally not “tech users” and of patients who particularly 
prefer tangible resources for mental health related mat-
ters. To ensure acceptability and successful implementa-
tion of a printed intervention, some patients and team 
members suggested that the intervention be offered in a 
variety of methods during the orthopedic encounter (e.g., 

Theme Representative quotes
Patient situation dependent: Patients expressed 
particular interest in a mental health app that ad-
dressed their coexisting orthopedic pain and limita-
tions. Patients anticipated using a mental health app 
more frequently if they found it to be helpful, if they 
were having a flare of pain or depressed or anxious 
thoughts, and if the app’s interventions were short 
and succinct. Some, but not all, of patients also ap-
preciated reminder notifications within the app, and 
some, but not all, desired their input into the app to 
be linked back to their medical record.

“I can think of so many people I know with chronic pain that would love this app, actually.” 
(Patient, 47-year-old Black woman)
“Ultimately, it’ll be whether I continue to see results from it. But right now, I’m actually pretty 
excited. I’ve been waiting for something like this to link my mental health with the pain that 
I’m in. So yeah, I’m gung ho.” (Patient, 44-year-old White man)
“Notifications, to be honest. And then also when I’m just experiencing pain, that’s when I think 
I would use it more.” (Patient, 64-year-old White woman)

Evidence dependent: Before recommending a 
mental health app to patients, orthopedic clinicians 
want details on the content and delivery of the 
actual intervention, and they want to be reassured of 
the quality of the intervention and how patients will 
perceive it. There is some concern regarding reliance 
on a chatbot to deliver an intervention.

“The big question that I would have is, ‘How does this compare to seeing a ‘real person’?’’ But 
this is presumably going to be better than nothing.” (Physician)
“I feel like people still want to talk to people. I think having a licensed provider on the other 
end to chat with them is better than a bot.” (Physician)

Facilitators for implementation: Facilitators reported 
by orthopedic patients and clinicians for delivering 
a mental health app to orthopedic patients include: 
(1) a printed informational “Getting started” handout 
for patients, (2) centralized phone support to assist 
patients in onboarding to the app, and (3) clear 
liability policies and a support path which does not 
filter mental health related questions or crises to the 
orthopedic clinician.

“It’s not like [our staff ] are going to go through it and help put the app on the patient’s phone 
and go through that. Anything extensive like that might be like, ‘Oh gosh, we don’t have time 
to set it all up and to actually get them going with it and that type of thing.’ So yeah, I think 
being able to have a printed ‘How-to’ thing – to give that to them would be, I think, helpful.” 
(Nurse practitioner)
As an older person, I learn more through visuals. I’m finding that if I hear and see it, I can retain 
it better. If somebody talks to me and tells me how to get through the app, then that would 
be better for me. The verbal, as well as the instructional handout, would be great.” (Patient, 
71-year-old Black woman)
“I’m assuming there’s a back-end to this app with someone monitoring it…We’re treating the 
patient and they’re putting information out there that we’re not receiving or monitoring. And 
what happens if this app captures a problem?” (Physician)

Usability
Varied proficiency: Although not universally true, 
some older and even middle-aged orthopedic 
patients expressed interest in using the app but had 
more difficulty than they anticipated navigating 
through the app. In contrast, some patients had no 
difficulty at all navigating to tools within the app, 
although these patients tended to be younger.

“It seemed pretty self-explanatory….Nothing was confusing.” When asked to schedule a session 
with the human coach: “I wouldn’t know how to get to that… I’m not sure how I got here, but I 
guess I just keep going back.” (Patient, 78-year-old White woman)
“It’s actually pretty clear, pretty cut and dry, which is good.” (Patient, 47-year-old Black woman)

Password recall: The most common barrier to 
patients using the app was that many iOS (Apple 
iPhone) users could not remember their App Store 
password and therefore could not immediately 
download the app, even though the download was 
free.

“I think they want me to enter…my Apple ID? I think I will have to go home and check it.” 
(Patient, 71-year-old Asian man)

Table 3  (continued) 
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Theme Representative quotes
Feasibility
Superior to a digital intervention: Orthopedic clini-
cians and clinical support staff expressed that deliv-
ery of a printed intervention would be even quicker 
and easier to integrate into current workflows than 
delivery of a digital intervention.

“This would be, to me, like handing out a piece of paper on icing instructions. You can provide 
the resource for them to get more information, but this is more of a passive approach where 
patients, if they need it, can look at it. I think this would be more reasonable [than an app] 
because then I’m not providing their care. They’re able to go to this and say, ‘Hey, gosh, if I re-
ally want to do yoga training or whatever, I can go click on that.’ Or, ‘If I really truly need mental 
health resources and I don’t know how to get it, oh, that’s a nice resource.’ But it’s very passive. 
And I prefer that because then I don’t think any of that’s going to come back as me trying to 
provide care.” (Physician)
“I think there are easier flows on this end [compared to an app]… My nurse could very easily 
print this out and hand this to the patient as she’s handing them all their other stuff for their 
appointment.” (Physician)

Acceptability
Sometimes preferred over a digital intervention: 
Orthopedic patients, clinicians, and clinical support 
staff agree that a printed resource option is more ap-
pealing than a digital intervention for some patients. 
The printed intervention was especially appealing to 
orthopedic patients who: (1) are not frequent mobile 
device users, (2) prefer “tangible” information, and (3) 
prefer local, in-person support for mental health mat-
ters. Estimates for the proportion of clinicians’ patient 
populations who might be interested in a printed 
intervention was similar to estimates for the digital 
intervention.

“Someone like me that is not used to just looking at their smartphone or their iPad for every-
thing – they might prefer [this guide] to the app.” (Patient 78-year-old White woman)
“Some people just like paper.” (Patient, 46-year-old White woman)
“I like this a lot, because again, it’s local. It’s resources within our city, and it’s easy. I like this. 
Honestly, I would prefer this to [an app], if it was a one-or-the-other…I like the idea of an app, 
and once I start using it, I might change my mind. But I like that this [guide] lists resources 
within the state I live. It’s like, tangible places that are conceivably here.” (Patient, 40-year-old 
White woman)
“I think the same number as the app. I think I would give this to the same patients that I would 
try to set up with the app.” (Physician)

Engagement concerns: Potential patient-facing 
barriers to using a printed guide include: (1) afford-
ability for the resources listed on the guide, and (2) 
the potential to lose the paper on which the guide 
is printed.

“For this [resource on the guide], you mention the fee is set on a sliding scale ranging $15 to 
$40. I think putting information about insurance and also the price has effect on our deci-
sion…So one decision rule is, what is the price, not just, which kind of service [the resource] is 
offering.” (Patient, 30-year-old Asian man)
“If there is a space in MyChart where people can find resources, or even send an e-mail out – 
because I lose paper.” (Patient, 35-year-old Black woman)

Facilitators for implementation: Orthopedic pa-
tients, clinicians, and clinical support staff suggested 
that a facilitator to delivering a printed intervention 
to patients could include making the handout avail-
able at multiple time points during the orthopedic 
encounter (e.g., in the waiting room, on the clinic’s 
public-facing website, as paperwork received at 
clinic discharge, and/or via patients’ online medical 
portal). It could be offered to all patients who screen 
positively for high symptoms of depression or anxi-
ety, and/or it could be offered to patients who are 
identified by the clinical team to have symptoms of 
depression or anxiety that interfere with their ortho-
pedic clinical care. Orthopedic patients largely prefer 
receiving the printed guide after their encounter with 
the clinician, as a response to their interaction with 
the clinical orthopedic team.

“You can leave something like this in the rooms and with flyers that they can post on the walls. 
And I mean, that’s something you put on the wall in the room that says, ‘Resources.’ If anybody 
wants to take a picture of it on their phones or go to the QR codes, they can.’ And that way 
they can also do it if they’re by themselves in the room.” (Physician)
“For our patients in our [more complex] clinics, we have a packet that we give to patients, so 
having this incorporated in that would be really helpful.” (Physician)
“I might not give it to the [straightforward] patient, but if they, on their own, are looking and 
find out that this is a resource for them – they may also have chronic pain [in another body 
part] that I’m unaware of or that wasn’t a focus of our visit – then they may avail themselves 
of this. So, I think having it for everybody, but not necessarily printing it out for everybody, is 
probably helpful.” (Physician)
“I also think that maybe you should put it on the MyChart app. (Patient, 35-year-old Black 
woman)
“I’d want to see this after I see the doctor…And it could come from the doctor or the nurse.” 
(Patient, 71-year-old Black woman)

Facilitator for use: Many orthopedic patients would 
prefer for the orthopedic clinical team to select and 
briefly discuss a few resources from the printed guide 
which they are most encouraged to pursue.

“I think it’s a good option, but I believe they have to explain some of the stuff, at least in the 
guidance. So it’s not like, just give [patients] the guidance and they read it later. Maybe give 
them some idea about how everything works, make some motivation for the people to use it. 
If [patients] have some extra information other than having just the guide, I think if you discuss 
it, maybe they take it more seriously and do one of the steps.” (Patient, 30-year-old Asian man)
“I think the provider would need to probably circle one or two things they want the person 
to do because I think if you just hand them this resource list, I feel like they’re not going to 
do anything, or they’re not really going to know what to do. I think if you have one thing you 
want them to do and point them to that, there’s a higher chance they’ll actually do it. But I 
think this is a great resource for providers, too – like a menu box of which ones we’re going to 
choose for this particular patient, something like that.” (Physician)

Usability

Table 4  Themes regarding use of printed intervention to address mental health in the orthopedic care setting
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in the waiting room, on patients’ online portals, directly 
from clinical teams, etc.). However, many patients 
expressed they would be most likely to engage with a 
printed intervention if, as part of discharge instructions, 
a clinical team member highlights the intervention com-
ponents that the orthopedic clinician perceives would 
be most relevant for them. Regarding usability, patients 
scored the printed resource guide similarly to the digital 
intervention, with a median SUS score of 87.5, IQR 65.6–
92.5, range 45–100 (n = 30). Patients overwhelmingly 
perceived the final guide to be easy to use, but they also 
suggested: (1) creating an electronic version with active 
URLs to listed resources, and (2) de-emphasizing QR 
codes on the paper version of the guide so patients who 
are not familiar with QR codes do not feel overwhelmed.

In-person mental health support
Although orthopedic patients and team members per-
ceived that in-person support from a mental health spe-
cialist would be the ideal intervention modality for some 
patients (e.g., with more severe psychological distress 
and/or a preference for in-person intervention), many 
team members expressed skepticism regarding the cur-
rent financial and logistical feasibility of providing in-
person support as part of musculoskeletal care (Table 5). 
If feasibility could be achieved, clinicians expressed 
various acceptable implementation options, such as: (1) 
incorporation of an in-person social worker into ortho-
pedic clinics, or (2) preferred referral-based access to 
mental health clinicians who offer affordable, prompt 
appointment availability for patients referred from the 
orthopedic teams. The ideal method of incorporating in-
person support was felt to vary depending on the patient 
population. Team members who more frequently man-
age chronic, life-changing (e.g., major traumatic or onco-
logic), and/or spine conditions expressed more interest in 
incorporating a mental health clinical team member into 
the orthopedic clinic (rather than relying on expedited 
referrals).

Research considerations
Orthopedic patients and team members expressed over-
all feasibility and acceptability of conducting randomized 
controlled trials of mental health interventions delivered 
in the orthopedic clinic setting (Table 6). Although team 
members agreed that a brief introduction of the study by 
a clinical team member would increase patient recruit-
ment for the study, clinicians expressed variable amounts 
of time (from none to essentially as much as needed) that 
they and their team members would be interested in and 
able to contribute. Patients generally expressed interest in 
participation in order to help other people and to access 
free, potentially helpful resources for themselves. Patients 
anticipated that barriers to sustained study participation 
could include: (1) episodes of reduced motivation and 
engagement with daily activities due to depressive and/
or anxious symptoms, and (2) excessive study-related 
burden. Most patients expressed willingness to be ran-
domized, although many patients also expressed a prefer-
ence for one intervention over the other (e.g., digital or 
printed). Offering all study interventions to each patient 
by the end of the study increased patients’ enthusiasm for 
participating in a randomized trial.

Discussion
In this study, we found that digital and printed modali-
ties are both anticipated to be feasible and acceptable 
methods of delivering mental health intervention in the 
context of musculoskeletal care. Although implementa-
tion considerations slightly favored the printed modal-
ity, available evidence of intervention effectiveness 
currently favors the digital modality [43–45]. Therefore, 
we anticipate that digital intervention can play a key role 
in facilitating delivery of mental health related therapeu-
tic content to orthopedic patients, especially for patients 
who are younger and/or consider themselves to be pro-
ficient with and enjoy using mobile apps. At this time, 
also offering an accessible, inclusive printed intervention 
will likely be key to feasibly delivering content to a sub-
set of often underserved patients, including many older 
patients, patients from rural communities with limited 
internet access, and those who cannot independently 

Theme Representative quotes
Format preferences: Orthopedic patients, clinicians, 
and clinical support staff preferred that a printed 
guide be no longer than two double-sided pages, 
with large font, simple language, bullet points, clear 
cost information, bold colors, and an intuitive, yet 
pleasing format. When delivered electronically, URLs 
should be active hyperlinks. When delivered on 
paper, QR codes can be included on the guide to 
facilitate access to resource URLs, but QR codes may 
overwhelm and deter some patients from further 
exploring the guide.

“I like that it’s narrowed down. Because I’ve looked for stuff like this before, and if you Google 
it, it’s overwhelming. Because you have so many options and it’s like, ‘How do I boil it down?’” 
(Patient, 40-year-old White woman)
“This is paper. If this were electronic and these were clickable, I might find it more useful. I 
could click on [a resource], and I wouldn’t have to type it in.” (Patient, 70-year-old Hispanic 
woman)
“I think this would be great. I think the only drawback I see with this would be our patients 
that are not tech savvy. I just learned how to use QR codes. I’m 40, so I don’t think… I don’t 
know that my 75-year-old mom could use the QR code. I don’t know. So I think that just mak-
ing sure it’s all-around age friendly. Making sure it’s functional and easy for those patients who 
may not be tech savvy is going to be a big priority.” (Medical assistant)

Table 4  (continued) 
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navigate mobile devices. Despite the feasibility challenges 
related to facilitating in-person mental health interven-
tion, innovation and dissemination of successful models 
regarding care delivery to make this option possible will 
likely be most important for patients who are experienc-
ing the most severe symptoms of depression, anxiety, and 
related impairment.

It is encouraging that orthopedic team members 
reported positive perceptions regarding the feasibil-
ity and acceptability of a digital intervention because: 
(1) this modality can provide at-home access to mental 
health tools when a patient’s mobility is limited due to a 
musculoskeletal condition, (2) there is growing evidence 
of effectiveness of digital mental health interventions, 
sometimes comparable to in-person mental health inter-
vention [46, 47], and (3) there is increasing momentum 
for third party payers to subsidize digital interventions. 
Although some clinicians voiced medicolegal concerns 
related to offering a digital mental health intervention, 
the COVID-19 pandemic has accelerated the national 
push to facilitate seamless prescription of effective digi-
tal therapeutics, and we anticipate these concerns will 
lessen as clarity from governing bodies is achieved [48–
51]. As these system-level considerations are addressed, 

incorporating an evidence-based digital mental health 
intervention into orthopedic care has the potential to 
meaningfully contribute to the treatment plan for a sub-
stantial subset of orthopedic patients. However, a “digital 
divide” still exists, and offering only a digital intervention 
will not yet be an equitable solution. Many patients who 
are already at increased risk of poor outcomes, such as 
older adults and people from rural locations with less 
internet access, are those who are least likely to success-
fully engage with a digital mental health intervention [52, 
53].

Although patients and team members expressed some-
what favorable feasibility and equity of a printed interven-
tion compared to a digital intervention, there is currently 
weaker evidence regarding the clinical effectiveness of 
printed mental health interventions. So far, self-guided 
interventions have achieved small, yet still significant 
mean effects on mental health symptoms (meta-analysis 
d = 0.23, Number Needed to Treat (NNT) of 6.4) [45, 
54]. A subset of people have demonstrated high engage-
ment with self-guided interventions, and low-inten-
sity resource referral interventions have been shown 
to improve awareness and use of existing community 
resources [55]. Given the feedback from our stakeholders, 

Table 5  Themes regarding incorporation of in-person support to address mental health in the orthopedic care setting
Theme Representative quotes
Feasibility
Skepticism: Many orthopedic clinicians ques-
tioned the financial and logistical feasibility of 
in-person support from a mental health specialist 
within the orthopedic clinical environment.

“I think [a counselor or social worker] would be very helpful, but I don’t see it happening in this 
day and age in healthcare.” (Physician)
“I don’t think there are enough patients, at least in my practice, to make it work out.” (Physician)

Acceptability
Ideal for some patients: Orthopedic clinicians, 
clinical support staff, and patients expressed that a 
subset of patients require and prefer one-on-one 
in-person mental health support.

“I think in-person options are going to be the key. Handouts are great, but then they’re like, ‘Okay, 
now what? Are you going to schedule me with somebody? Is there somebody I can talk to? If 
you can’t help me, who’s going to help me? My primary care provider doesn’t want to deal with 
this. What do I do now? This isn’t a pain management doctor problem. So now what do I do?’” 
(Medical assistant)
“For a lot of patients, I’ve told them that they need to see or try to find a psychiatrist, but they 
always have trouble finding one.” (Physician)
“I think it would be awesome to have a therapist that will come in and speak to you for maybe 
five, ten minutes that can give pointers, things that you can do to help, say, if a person needs it.” 
(Patient, 35-year-old Black woman)
“I like to see them face to face. I like to have the interaction where you can see my face. You could 
follow up with a phone call or a computer, but initially I would like to have a face, a Zoom call, or 
something so you could see the expression on my face.” (Patient, 71-year-old Black woman)

Considerations for various care models: Or-
thopedic clinicians proposed various models to 
integrate in-person mental health support into the 
orthopedic care plan. Compared to orthopedic 
teams that care for relatively acute and correct-
able conditions, clinicians and support staff who 
predominantly care for patients with chronic 
conditions, spine conditions, and/or life-altering 
(e.g., major traumatic or oncologic) conditions 
more frequently expressed that a departmental 
social worker or counselor would be an important 
resource, as opposed to referral to an outside 
resource.

“There are a couple applications for social workers that I think would be helpful. One would be 
mental health counseling. The other is for patients that are uninsured or underinsured to give 
them resources and help with things. So, I think there’s utility for multiple roles that someone like 
a social worker can play, and I think that would be very beneficial. It can be one [social worker] 
at each clinical location. We’re not asking them to take on all of our patients. It’s a subset for sure.” 
(Physician)
“Just a list of names of people that maybe we have a relationship with – a psychiatrist that maybe 
we can refer them to would be nice. Maybe forming some relationships with some psychiatrists. I 
think that, and then maybe some psychologists, as well.” (Physician)
“I think it depends on the clinic. I mean, maybe in some ways you could consider having a 
‘complex patient’ clinic and have more resources available there. Have longer appointment times, 
more resources available – like a psychologist or psychiatrist – at those visits.” (Physician)
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we hypothesize that offering a well-designed printed 
resource referral intervention to the subset of orthope-
dic patients who voice a preference for a printed rather 
than a digital intervention could: (1) improve the previ-
ously identified NNT, and (2) improve quality of life for 
this subset of patients, relative to what they would have 
achieved if they were offered an intervention with which 
they would not be able to engage at all [56]. Nevertheless, 
orthopedic clinicians have expressed a desire for strong 
evidence regarding the effectiveness of a mental health 
intervention prior to incorporating it into their clinical 
practice [30]. Therefore, we propose that future investiga-
tion related to mental health interventions in the context 

of orthopedic care should include an intentional focus on 
the effectiveness of printed mental health interventions.

Although our stakeholders also strongly favored the 
option of in-person, one-on-one mental health sup-
port for some patients, perceived financial and logisti-
cal barriers still substantially tamper enthusiasm for 
current feasibility. Orthopedic practices could circum-
vent clinic-facing financial barriers to in-person mental 
health support by developing a “preferred access” refer-
ral list to mental health clinicians in the community. 
However, due to restrictive third party payer policies 
and the nationwide shortage of mental health clinicians, 
patients would still face the same financial and wait-time 

Table 6  Themes regarding considerations for conducting mental health related research in the orthopedic care setting
Theme Representative quotes
Feasibility
Clinical team interest and facilitators for recruitment 
success: Most orthopedic clinicians would be interested 
in contributing to a mental health related trial if participa-
tion is convenient such that: (1) the eligibility criteria are 
well-defined, (2) a dedicated research member is present 
real-time to complete the vast majority of the recruitment 
and enrollment activities, (3) frequent reminders are sent 
to clinicians as needed, (4) the study does not interfere 
with other ongoing studies, and (5) enrollment does not 
slow down clinic flow (e.g., due to space limitations). Study 
advertisements in the patient rooms would help patients 
initiate the conversation and would remind clinicians to 
discuss it, as well.

“The less work that we have to do in clinic to enroll somebody and the less it slows us 
down, the more likely I’m going to be to enroll patients. Then also make it very clear 
and easy to identify inclusion and exclusion criteria, because that’s always a difficult 
thing to remember in a busy clinic.” (Physician)
“I think there has to be somebody to do it, whoever that is. There has to be a person for 
whom it’s on their radar. I feel like most of the time, my brain is full or empty or what-
ever. It usually can’t handle much more, you know?” (Physician)
“If my team knows, I can ask them ahead of time to identify the patients. They can put 
a note in the appointment comment, or they can remind me as I’m running down the 
hallway to my next room. And then have something in the rooms, like a little a flyer in a 
brochure holder. Because then I have a visual reminder in the room when I’m engaging 
with the patient.” (Nurse practitioner)
“I think it’s important to know that a lot of patients at [this institution] are enrolled in a 
lot of different studies. There’s a lot of concern when you introduce a new study that it’s 
going to impact the results of another study, which may be industry funded.” (Physician)

Patient interest and facilitators for enrollment success: 
Orthopedic patients report that motivators to participate 
in a mental health related randomized controlled trial in an 
orthopedic care setting include: (1) a desire to improve their 
pain and function, and (2) a desire to help people. Many 
orthopedic clinicians believe patients would be more likely 
to participate in the research study if: (1) the clinician voices 
support for the study and recommends it, (2) the topic is 
introduced in an approachable and compelling manner, 
and (3) the added burden is minimal.

“For me, the interesting part of this is I feel like I’m suffering from mental issues, and at 
the same time, have the pain. So if there is really a relationship between these two and 
if there is a solution, I really would like to know. That’s the reason to participate for me.” 
(Patient, 30-year-old Black woman)
“I think it’s important for somebody on the [clinical] team to mention the study to the 
patient. ‘Hey, we’re doing this study. We think it can be potentially really helpful. Would 
you mind talking to the research coordinator?’” (Physician)
“I think just the presentation – having them feel accepted and that this is really looking 
at an overall perspective for health and wellness…that we’re on their side and they’re 
not feeling, I guess, judged or bad. Taking a more positive approach to it. I think that 
delivery would be helpful for them to accept it.” (Nurse practitioner)
“If it were a lot of time or a lot of effort for anyone, they would not be okay with it.” 
(Physician)

Patient barriers to participation: Patients reported the 
following anticipated barriers to participation: (1) worsening 
of mental health such that the patient loses motivation and 
energy to participate in typical daily activities, or (2) exces-
sive burden from the study.

“One, if I can afford it, and two, if I can get there. And three, if my mental capacity 
is willing to take this on that day. But yeah, I definitely would [participate].” (Patient, 
35-year-old Black woman)
“If you catch me while I’m down and not feeling great about things, it would be harder 
to find the motivation to try something new, even if it would be helpful.” (Patient, 
44-year-old White man)

Acceptability
Acceptability of randomization: Generally, orthopedic 
clinicians believe patients would be willing to participate 
and be randomized to one of a variety of mental health 
interventions. While most patients expressed willingness to 
be randomized, many also expressed a preference for one 
intervention over the other (e.g., digital or printed). Offering 
all interventions by the end of the study period increased 
the appeal to many patients.

“I think patients are less likely to participate and be randomized into interventions 
where they have a vested interest and a clear prejudice for a certain outcome…Trying 
to get somebody to commit to a randomization for surgery is very difficult because 
they may have strong feelings, but for this, I don’t think that they’re going to feel 
strongly about it.” (Physician)
“To me, either one would be okay.” (Patient, 71-year-old Black woman)
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barriers to accessing care that they currently face when 
independently seeking mental health support [57–59]. 
One-on-one telehealth psychotherapy could be consid-
ered an alternative “in-person” support option. How-
ever, telehealth does not necessarily address the “digital 
divide” barrier, patient-facing financial barriers, or the 
widespread shortage of mental health clinicians. Tele-
phone based support is another alternative modality that 
preserves the “human connection,” but this modality has 
not been well-received by subpopulations of orthopedic 
patients [23].

Limitations
A limitation of this study is that all stakeholders were 
recruited from a single institution in a single metro-
politan region. Therefore, some of the mental health 
resources listed on the printed intervention that we 
tested may not be available elsewhere, although many 
of the included resources are widely available virtu-
ally. Similarly, the feasibility of incorporating in-person 
mental health support will somewhat vary based on 
regional resources, although the shortage of mental 
health clinicians is a widespread problem nationally and 
globally [57–59]. Also of note, all patients in this study 
presented for treatment of chronic neck or back pain. 
External validity of our patient-related findings needs 
to be assessed in other orthopedic patient populations 
who may have unique sociodemographic distributions 
and patterns of mobile device use (e.g., major orthopedic 
trauma, sports medicine, etc.).

Conclusions
In this study, we found that orthopedic patients and 
clinical team members perceive distinct advantages and 
challenges related to integrating digital, printed, and in-
person modalities of mental health intervention into 
the orthopedic care setting. Digital intervention may 
currently have a favorable balance of feasibility and evi-
dence of effectiveness compared to the other modalities, 
but an important, often underserved, subset of patients 
will not currently be reached using exclusively digital 
intervention. To reach as many patients as possible and 
to particularly engage patients who are older, from rural 
communities, and/or otherwise cannot meaningfully 
engage with a digital intervention, we propose that men-
tal health intervention in the orthopedic setting cannot 
be a one-size-fits-all approach. Multiple intervention 
modalities are needed. The next step will be to build on 
this stakeholder feedback and conduct rigorous clinical 
trials to identify interventions that are feasible, accept-
able, scalable, and effective at improving mental and 
physical health outcomes in orthopedic patients.
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