Open Forum Infectious Diseases

)SA

Infectious Diseases Society of America hiv medicine association

OXFORD

Identifying Patient-Centered Outcomes for Caregivers
and Children With Musculoskeletal Infections

James B. Wood,"? Bridget Hawryluk,® Dustin Lynch,? Gina Claxton,? Kelsey Russell,' William E. BennettJr.,"* Sarah E. Wiehe,>* and Aaron E. Carroll’

'Center for Pediatric and Adolescent Comparative Effectiveness Research, Indiana University School of Medicine, Indianapolis, Indiana, USA, “Ryan White Center for Pediatric Infectious Diseases and
Global Health, Indiana University School of Medicine, Indianapolis, Indiana, USA, ®Indiana Clinical and Translational Sciences Institute’s Patient Engagement Core, Indiana University School of

Medicine, Indianapolis, Indiana, USA, “Division of Pediatric Gastroenterology, Hepatology and Nutrition, Indiana University School of Medicine, Indianapolis, Indiana, USA, and SChildren’s Health
Services Research, Indiana University School of Medicine, Indianapolis, Indiana, USA

Background. Musculoskeletal infections (MSKI), including osteomyelitis and septic arthritis, are among the most common
invasive infections in children and have the potential to cause significant morbidity. Guidelines have been developed to
optimize care based on clinician-developed endpoints. Patient-centered outcomes have not been defined for children with
MSKI. This study identified outcomes most important to caregivers and patients with MSKI.

Methods. This was a single-center prospective qualitative study of children 6 months to 18 years of age hospitalized with MSKI
from November 2019 to September 2021. Using design-research methods, patients and caregivers participated in interviews and/or
completed journals to describe their experiences during acute infection and recovery from MSKI.

Results. A total of 51 patient/caregivers were approached to participate in the study, 35 of whom declined to participate,
resulting in 8 interviews conducted and 14 journals collected from 16 patient/caregivers. From these, a journey map was created
highlighting points of stress during the onset of symptoms, through hospitalization, and returning home with new challenges.
In addition, patient-centered outcomes were identified. For caregivers, these included managing mental health, managing
responsibilities, and receiving support. Both caregivers and patients shared the importance of understanding of treatment plans

and responsibilities. For patients, improving mental and physical health was important.

Conclusions.

Management of children with MSKI is complex and requires a multidisciplinary team approach. Validation of the

outcomes identified and development of a measurement tool are needed. Addressing the patient-centered outcomes we identified in
this study can greatly improve the holistic care of children with MSKI.
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Musculoskeletal infections (MSKI), which include osteomyeli-
tis and septic arthritis, are among the most common and com-
plex invasive infections in children [1]. Although most children
have excellent outcomes [2], serious acute and long-term com-
plications can occur, including metastatic spread of infection,
development of chronic infection, pathologic fractures, and
limb length discrepancies [2, 3]. Optimal management requires
a multidisciplinary team of surgical, medical, and physical ther-
apy specialists. Cooperation and communication among the
management team, patients, and caregivers are essential to en-

sure prompt diagnosis and treatment.
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The Infectious Diseases Society of America (IDSA) has de-
veloped clinical practice guidelines that outline best practices
for children with acute hematogenous osteomyelitis [4].
These guidelines, as well as previous research in pediatric
MSKI management, focus on clinician-determined outcomes
(eg, length of stay, laboratory values, etc) to decide how the de-
livery of care is optimized [4-7]. Although clinical endpoints
are important, understanding patients’ and caregivers’ perspec-
tives and providing care that is responsive to individual prefer-
ences, and values, are essential to deliver the highest quality of
care [8]. The need to identify and provide patient-centered care
has been recognized in the treatment of patients with invasive
infections [9]; however, no such outcomes have been identified
for children with MSKI. Therefore, the purpose of this study
was to perform qualitative inquiry of children with MSKI and
their caregivers to identify outcomes that are important to
them during the treatment of and recovery from MSKIL

METHODS

Study Setting and Population
This was a single-center prospective qualitative study. All pa-
tients 6 months to 18 years of age, and their caregivers, who
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were admitted to Riley Hospital for Children (RHC) at Indiana
University Health (Indianapolis, IN) with a diagnosis of acute
hematogenous osteomyelitis or septic arthritis (as documented
by the clinical team) from November 2019 to September 2021
were eligible. Patients and caregivers were excluded if they
were unable (eg, language barrier) or unwilling to participate
in at least 1 study activity: interview, survey, or journal.

Patient Consent

Written consent was obtained from caregivers and for all
patients > 18 years of age. Assent was obtained for children
>7 years. Those unable or unwilling to give informed consent
(or assent for children) were excluded. The study was approved
by the Indiana University Institutional Review Board as an ex-
pedited study.

Recruitment and Study Design

Potential study participants were identified by daily screening
of the inpatient pediatric infectious diseases admission list in
the electronic medical record. Study team members screened
potential participants based on chief complaint and the admis-
sion note, without knowledge of MSKI severity or prognostic
factors. Eligible children and their caregivers were approached
by a study team member to gauge interest in the study. If inter-
ested, consent (and assent when appropriate) was obtained by a
study team member, and an interview was scheduled (either in-
person or via teleconference). Participants were classified as be-
ing in 1 of 2 phases of illness (Figure 1): the “acute infection”
phase, which was defined as the time of initial hospitalization
for MSKI to 2 weeks posthospitalization; and a “recovery”
phase, which was defined as >2 weeks up to 12 months postho-
spitalization. Children and caretakers could participate in an
interview during the acute infection phase, the recovery phase,
or both. In addition, they could complete a journal during the
acute infection phase, the recovery phase, or both. Participants
were compensated with a gift card for each study activity
completed.

Data Collection

Interviews

Interviews were conducted by study team members (BH and
DL) of Research Jam, the Indiana Clinical and Translational
Science Institute’s Patient Engagement Core. Interviews were
conducted in-person (before the coronavirus disease 2019
[COVID-19] pandemic) or via teleconference (during the
COVID-19 pandemic). Interviews were conducted jointly
and both children and caregivers were encouraged to partici-
pate. If the child was not old enough (based on the discretion
of the caregiver) or declined to participate, caregivers were re-
lied upon for interview data. Interviews were semistructured,
following a guided script. The goal of the interview was to learn
patients’ and caregivers’ thoughts, concerns, and experiences
through their journey to recovery from MSKI. For patients in
the “acute infection phase”, questions centered around
thoughts and concerns at the start of symptoms, through diag-
nosis, and about the treatment plan for discharge. For patients
in the “recovery phase”, questions centered around challenges
since hospital discharge, daily activities, including work
and school, and how the MSKI has impacted daily life.
Utilizing a cultural probe method [10], Research Jam created
“iconimoes”-predesigned icons to elicit a response from partic-
ipants in a manner that encouraged them to think outside their
first instinctive answer. A cultural probe method is one of a va-
riety of techniques used to gain insight into a participant’s
unique cultural context before beginning a design process.
The facilitator asked the participant a question and then asked
them to select an icon tile that represented their answer and to
describe why they chose that icon. This method forces the par-
ticipant to make one of the given options work for their story. It
is less important what icon they choose and more important
how they use it to tell their story. Iconimoes were used during
all interviews, both in person and virtually. Interview sessions
lasted 40-60 minutes, were recorded, and notes were made
during transcript review. All audio and video recordings as
well as text notes were stored securely on Indiana University
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Figure 1. Musculoskeletal infection (MSKI) treatment timeline and study activities. Participants were classified as being in 1 of 2 phases of illness: the “acute infection”

phase, which was defined as the time of initial hospitalization for MSKI to 2 weeks posthospitalization; and a “recovery” phase, which was defined as >2 weeks up to 12

months posthospitalization.
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servers, and no protected health information was stored or
maintained as part of the study.

Journals

In addition to interviews, children and caregivers were given
journals to capture “in the moment” thoughts and concerns
on their own time. Journals had prompt questions to help focus
their thoughts, iconimoes, as well as space for open-ended an-
swers. Journals were given for both the acute infection and re-
covery phases. Before the COVID-19 pandemic, journals were
given as a physical notebook. Patients and caregivers were en-
couraged to document thoughts daily until their follow-up ap-
pointment, but no minimum documentation was required.
During the COVID-19 pandemic, journals were transitioned
to online surveys using Qualtrics survey software (www.
qualtrics.com). Qualtrics is a secure data management platform
that encrypts data in transit with a high-level security manage-
ment system to ensure the integrity and confidentiality of per-
sonal health information.

Analysis
Qualitative data were collected and analyzed by study team
members (BH and DL) using notes taken from the interviews
and in raw data from the physical and digital journals. The af-
finity diagramming method was used to organize data into a hi-
erarchy that revealed common issues and themes [11]. Affinity
diagramming is a method of discovering relationships among
ideas, then emphasizing and highlighting their likenesses
[12]. The diagramming process itself is generative, in that it cre-
ates further knowledge about the data. The method’s output al-
lows for visualization of larger forged idea patterns and
connections. From thousands of discrete data points, a theme
or set of themes can be found that point to a more manageable
set of patterns. To create the affinity diagram for this analysis
session, the individual data points were displayed on Miro, a
collaborative whiteboard and virtual workspace (www.miro.
com). Data were separated into individual data points or “snip-
pets,” with each snippet on an individual virtual sticky note.
The sticky notes were color-coded based on the participant
and tagged based on the phase (acute infection or recovery)
and the question the note was answering. Physically separating
each snippet allowed for easy physical manipulation of singular
concepts. The study team then moved the snippets around to
create groupings based on relatedness of the content. The
team collaboratively worked through the snippets, identifying,
discussing, and confirming relationships and connections be-
tween them. Once all the snippets were sorted to the team’s sat-
isfaction, each group of snippets was given a name, based on its
theme.

In addition, modeling was used to identify and detail rela-
tionships in the collected data. Modeling involves creating visu-
alizations of the ideas represented in the data [12]. The study

team members externalize their mental models for other
team members to critique and build upon. The resulting mod-
els help the study team and other stakeholders create a shared
understanding of the collected data.

RESULTS

We identified 74 patients with MSKI admitted to RHC during
the enrollment period. Of those, 5 were excluded due to age less
than 6 months, 4 had a language barrier, 14 were unable to be
consented because enrollment was paused due to the
COVID-19 pandemic (March 2020-June 2020), and 35 de-
clined to participate. Sixteen patient/caregiver participants en-
rolled and completed at least 1 study activity. Characteristics of
the 16 enrolled children with MSKI are shown in Table 1. The
majority were White, male, with a median age of 9 years (inter-
quartile range [IQR], 5.75-11.25 years). The median household
income by participant zip code was $52055 (compared to
$58 235 for Indiana). The median duration of hospitalization
was 8 days (IQR, 5-10 days) and total antibiotics was 47 days
(IQR, 30.5-177.5). Nine patients (56.3%) had full recovery
without complications. Seven had complications including 5
who developed chronic infections (identified by notation in
the medical record of chronic osteomyelitis/infection or radio-
graphic evidence of chronic infection, such as a sequestrum or
Brodie’s abscess) requiring several months of antibiotics, and 1
requiring limb amputation.

A total of 8 interviews were conducted (7 in the acute infec-
tion phase and 1 in the recovery phase), and 14 journals were

Table 1. Characteristics of Children With MSKI
Characteristic N (%)
Age
Median, years (IQR) 9 (5.75-11.25)
Range, years 0.75-13
Sex
Male 10 (63)
Female 6 (38)
Race/Ethnicity
White, non-Hispanic 15 (94)
Black, non-Hispanic 1(6)
Type of MSKI ..
Osteomyelitis only 7 (44)
Septic arthritis only 4 (25)
Both 5 (31)
Infection-Related Complication®
None 9 (56)
Chronic infection 5 (31)
Sepsis 1(6)
Deep vein thrombosis 1(6)
Pathologic fracture 1(6)
Limb amputation 1(6)

Abbreviations: IQR, interquartile range; MSKI, musculoskeletal infection.

Participants could have >1 complication.
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collected (4 in the acute infection phase and 10 in the recovery
phase). The median time of study activity completion for the
recovery phase was 211 days (range 24 to 360 days). Of the
8 interviews, 1 was conducted with the patient only, 2 were co-
conducted with the patient and caregiver, and 5 were conduct-
ed only with the caregiver. All 14 journals were completed by
caregivers. Five participants completed more than 1 study ac-
tivity, and 2 participants completed at least 1 study activity in
both the acute infection and recovery phases.

Caregiver/Patient Journey

Based on participant responses, we created a caregiver and pa-
tient journey map (Figure 2). Because caregivers of children
with MSKI were the primary population engaged in the study
activities, the patient and caregiver journey maps are inter-
twined. Their journey begins with seemingly benign symptoms
that are present among a variety of commonplace injuries and
illnesses, often leading to a delay in MSKI diagnosis. As the pa-
tient’s symptoms continue to escalate, caregiver stress increases
through diagnosis until treatment begins. Once admitted to the
hospital, caregivers and patients experience a range of emotions
as they work with many different healthcare professionals, ex-
perience the successes and challenges of diagnosis and treat-
ment, often become isolated from the outside world, and
desire to return home. Once discharged, the family faces the
stresses of caring for a patient without the help of professionals.
In addition, the patient may face mobility restrictions that ne-
cessitate a caregiver’s constant presence. Both patients and
caregivers face limits on their ability to engage in their regular
activities. It takes time to return to what was previously a phys-
ically and mentally normal state and includes adapting previ-
ous routines to a life after MSKIL

Family-Centered Outcomes

Using responses from the interviews and journals, we identified
patient-centered outcomes for caregivers and children with
MSKI. These were divided into those “during MSKI” and
“post-MSKI”, and categorized by caregiver, shared, and patient
outcomes (Table 2). During MSKI included the timeframe
while the patient was being medically managed for MSKI (on
antibiotics and being followed by infectious diseases, both inpa-
tient and outpatient). Post-MSKI was the time after MSKI med-
ical management was finished. The timing of these phases was
different among families because patients had differing severity
of MSKI and recovery timeframes.

Several important themes arose during each phase (Table 2).
During MSKI, the major themes for caregivers included man-
aging mental health, managing responsibilities, and receiving
support. Caregivers reflected on feeling guilty, overwhelmed,
having concerns about their ability to provide support for the
patient, and feeling supported by the medical team and other
social support. Illustrative quotes from caregivers included, “I
felt horrible because I didn’t listen when my son said it was
so painful.”; “I broke down once we got home. It was just a re-
lease of emotions that I had bottled up during the stay in the
hospital. I went on antidepressants for a couple months...”.
Shared patient and caregiver outcomes included understanding
treatment plans and managing responsibilities. Outcomes
shared by caregivers and patients focused on comfort with
the pace of, and ability to adhere to, the treatment plan as
well as the whole family’s ability to return to normal activities.
Patient outcomes during MSKI included physical effects of
treatment and mental health during and after treatment.
These outcomes focused on the patient’s pain and comfort,
side effects of treatment (eg, antibiotics), and fear of medical

Caregiver & Patient Journey:
Symptom Onset Through Recovery
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Figure 2. Musculoskeletal infection patient and caregiver journey map.
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Table 2. Caregiver and Patient-Centered OQutcomes

Caregiver Outcomes

Shared Outcomes Patient Outcomes

Mental Health

During Feelings of excessive guilt
MSKI Feelings of irritability/anger plan
Depressed mood
Feeling overwhelmed
Sleep disturbances and fatigue
Experiencing memory or concentration issues
Excessive worry and obsessive symptom
checking

Post-MSKI Relationships with others are negatively affected
Managing Responsibilities
During Maintain self-care

MSKI Maintain care for other family members
Provide support for the patient

Post-MSKI Return to normal work schedule
Concerns about finances
Receiving Support
During Feeling heard and getting questions answered by
MSKI the medical team
Have support outside the hospital (eg, family,
friends)
Post-MSKI Comfort leaving the patient with other caregivers

or alone (if age appropriate)

Understanding Treatment Plan
Both patient and caregiver understand treatment

Understand long-term effects/limits

Managing Responsibilities

Establish a routine during treatment

Shared recovery responsibilities when age
appropriate (eg, dressing change)

Family can return to normal activities

Mental Health
Excessive fear of medical procedures

Ability to comply with treatment plan (eg,
medications, mobility, etc)
Comfort with pace of recovery

Return to normal behavior/mood

Long-term mental health effects from
experience with MSKI

Physical Health

Side effects of treatments (eg, Gl upset
from antibiotics)

Pain control

Ability to adhere to mobility
limits

Return to normal mobility

Return to school and activities

Return to normal appetite

Abbreviations: Gl, gastrointestinal; MSKI, musculoskeletal infection.

procedures. During the post-MSKI phase, the same themes per-
sisted, but they were manifested differently, as the patient was
no longer receiving medical treatment for MSKI. Details of
each theme are highlighted in Table 2.

Caregivers and patients (when able) articulated a need “to be
heard” by the care team to address their concerns. In all cases,
social workers and case managers were involved to address
many of these issues, but often they were not utilized until it be-
came a major stressor for the family. During the hospitalization
75% (12 of 16) were offered a consult by a Child Life specialist.
Of these, 11 of 12 accepted the Child Life specialist consult,
with the vast majority (9 of 11) addressing coping mechanisms
with the medical experience (eg, IV placement, blood draws,
procedures), 1 pertaining to pill swallowing and 1 addressing
psychosocial needs.

DISCUSSION

In this qualitative study we identified outcomes that are most
important to caregivers and patients with MSKI. We identified
that the most common outcomes important to caregivers were
the ability to manage their mental health and responsibilities
and find support. Themes for patients revolved around manag-
ing the physical effects of treatment and ability to return to nor-
mal activities as well as the mental wellbeing during and after

treatment. The outcomes identified in this study are novel
and specific to caretaker and children with MSKI, but they
are broadly consistent with domains found in widely used, val-
idated patient-centered outcomes tools [13, 14].

We found that these outcomes are not typically assessed and
rarely addressed during the management of children with
MSKI. Further study to validate these findings and develop-
ment of a measurement tool for these outcomes are needed.
By identifying these outcomes and measuring which are most
in need of improvement during the management of children
with MSKI, we will be able to target interventions for this
population that could impact their overall wellbeing and
quality of care.

Addressing the mental health of caregivers and patients dur-
ing and after the treatment of MSKI is critical to optimize out-
comes, both acute and long term. Evidence suggests an
association exists between severe infections in children requir-
ing hospitalization and risk of mental health disorders and cog-
nitive ability [15, 16]. The focus of treatment in children with
MSKI is often limited to objective clinical measures including
fever curve, laboratory markers, and clinical exam. Although
these are important for guiding medical therapy, the mental
health of caregivers and patients is often overlooked and can
have a significant impact on the overall wellness of the patient
and family. During our study, caregivers reported (1) feeling
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guilty about not recognizing the seriousness of their child’s
symptoms earlier and (2) survivor’s guilt leaving the hospital
with their child while other families had to stay in the hospital
longer or even lost their children. Caregivers also reported feel-
ing fear and anxiety about their child’s condition, potential bad
outcomes, and feeling overwhelmed by the diagnosis and treat-
ment process. For one caregiver, the mental health impacts
prompted the initiation of antidepressant medication. For pa-
tients, many of whom were school aged or younger, managing
mental health revolved around fear of medical procedures and
changes in behavior/personality. The ability to decrease these
fears and return to normal behavior were important. These
themes highlight the importance of a multidisciplinary ap-
proach to treating children with MSKI. Involvement of Child
Life specialists and psychologists at admission can play a critical
role in decreasing patient’s fears and improving the quality of
care. In addition, engaging social work and other services to
help support caregivers is essential.

For patients, the physical effects of treatment and ability to re-
turn to normal activities were also important themes. During
MSKI treatment, the patient’s comfort level and fear around
medical procedures was especially important. Some patients ex-
perienced side effects such as allergic reactions to medications
and medical dressings. These may seem minor to the clinical
team, but they were reported as important to patients.
Caregivers reported their children experiencing significant
pain before diagnosis and during the treatment and recovery pe-
riods. Pain management and attention to treatment-related side
effects are important to patients. During the recovery phase, the
ability to return to normal activities and mobility was important.
For school-aged children, return to school was very important.
Assessment of these physical effects by the providers as well as
physical therapist are important for optimizing care of children
with MSKI.

Many of the themes identified in our study, including care-
giver guilt, patient depressed mood, fear, and anxiety, overlap
with those found for children with severe, chronic illness
such as cancer and asthma [17-19] and are measured using ge-
neric pediatric quality-of-life tools [13, 20]. There were several
outcomes unique to children with MSKI, however, including
ability to adhere to mobility restrictions (especially for tod-
dlers), return to normal mobility and activities, and fear around
discharge to home. These novel outcomes are likely a result of
the unique nature of MSKIs being sudden in onset, with a com-
mon age of infections being <5 years, multiple phases of illness
(hospitalization and recovery at home), and the anticipation of
full recovery. Our results support the idea of using a patient-
centered outcomes measurement tool that integrates both ge-
neric and disease-specific quality-of-life measures, enabling
comparisons across groups and benchmarking with healthy
populations, as well as improving sensitivity for health domains
specific for MSKI [14].

There are important limitations to our study. First, this is a
single-center study of children at a large, tertiary children’s
hospital. In addition, although we tried to assess a broad range
of patients, our sample size is relatively small, with little racial
diversity, possibly limiting generalizability. Finally, 44% of our
population had at least 1 complication. This is significantly
higher than reported complication rates for pediatric MSKI
[21]. This may be a result of self-selection bias because patients
with more severe infection may have been more likely to partic-
ipate. Patients with more mild symptoms, or less severe infec-
tion, may not share all of these concerns. Designing tools for
more extreme cases, however, allows for increased accessibility
without limiting usability to more “typical” cases [2]. Despite
these limitations, we believe the results are novel and
meaningful.

CONCLUSIONS

In conclusion, management of children with MSKI is complex
and requires a multidisciplinary team approach. Further study
and validation of these outcomes and development of a mea-
surement tool are needed and planned. Such a tool could be
specifically tailored to MSKI, or, since many patient and care-
giver experiences are likely shared with the other serious infec-
tions, be more broadly applicable to children with a variety of
invasive infections. By addressing the caregiver and patient-
centered outcomes identified in this study, we can greatly im-
prove the holistic care of these patients.
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