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ABSTRACT

Population health is a concept that emerged from the desire of providers to care for patients in a manner that produces the best
possible outcomes while minimizing cost. It may be defined as the study of medical data of large groups of people in order to
recognize and investigate patterns. This information is then used to create disease management guidelines that streamline care and
regulate practice patterns. Whereas population health looks to recognize commonalities in data, the concept of patient-centered
care focuses on embracing individualization and increasing the involvement of each patient within their treatment planning.
Combining both perspectives creates a challenge for providers and patients to strike the proper balance between adhering to
standardized guidelines based on the treatment methods and outcomes recognized in populations and applying it clinically
to individual patients. A significant contribution of population health studies is the identification of risk factors associated
with increased rates of complications following total joint arthroplasty as well as preventative measures for conditions such
as osteoarthritis. However, to employ these findings in a patient-centered manner orthopaedic surgeons must take this a step
further and also evaluate a patient’s ability to adhere to the recommendations by exploring factors such as home environment and
socioeconomic factors, thus proactively addressing issues that could hinder patient compliance. With focused collection methods
of acquiring data, these two practices of care will hopefully begin to see less divergence when it comes to applying data derived
from population health initiatives to individual patients in a patient-centered manner.
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1. INTRODUCTION
Healthcare reform has rapidly changed the method by which
musculoskeletal care is delivered nationally. Population
health and patient-centered care represent two sides of the
same token which defines the currency of value-based or-

thopaedic care. As healthcare increasingly emphasizes value-
based delivery, the proper application of these concepts re-
mains to be delineated. Population health offers surgeons a
tremendous ability to consider how to effectively manage a
condition that caters to a local network of patients, and how
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prevention may play a larger role in orthopaedic conditions.
Intertwining both patient-centered and population health may
facilitate improved quality reporting and potentially improve
patient outcomes for years to come. Some examples of com-
bining these concepts includes the development of locally
specific electronic medical record (EMRs), clinical practice
guidelines, and appropriate use criteria.

Within this review we will discuss the concepts of population
health and patient-centered care. Ideally, population health
and patient-centered care should act synergistically to allow
surgeons to provide the best care possible to their patients.
However, within the current landscape of the healthcare field
these two concepts can instead find themselves in opposition.
The barriers to cohesive implementation as well as recom-
mendations to continue to unite these ideals will be discussed
here.

2. METHODS
In order to best characterize the current sentiment regard-
ing the topics of population health and patient centered
care (PCC) amongst professionals within the medical field
and more specifically the field of orthopaedics, our team
sought to review the most recent articles in the medical
literature surrounding this topic. The primary electronic
database used to identify relevant articles was PubMed and
Google Scholar. Utilizing search terms such as “Population
Health Orthopaedics”, “Patient Centered Care Orthopaedics”,
“Database Research in Orthopaedics”, and “Big Data Med-
ical Research” we were able to compile an initial list of
articles of interest. From this initial list we implemented
criteria such as limiting included papers as much as possible
to those that have been published within the preceding three
years so as to present the most up to date information pos-
sible. Bibliographies from the resulting list of publications
reviewed were further examined to obtain additional sources
to gather more data relevant to our review.

3. RESULTS
The following will provide an overview and summary of
recent published data relevant to the concepts of PCC, Popu-
lation Health, their role within and on the field of orthopaedic
surgery, and relevant topics that comprise these healthcare
concepts.

3.1 Providing value in orthopaedic care
When we speak of providing high-value care to patients it is
important to have an understanding of how the term value is
derived. Value equals health outcomes achieved per dollar
spent or outcomes/cost.[1] Depending on the perspective that
one takes when evaluating treatment outcomes, especially

in our discussion of population vs patient based care, this
variable drives various metrics. What is ultimately chosen
to be included can impact the practice patterns of physicians
and their interactions with patients. Outcomes can consist
of metrics detailed by government agencies or payers such
as length of stay (LOS), infection rates, readmissions, and
mortality.[2] In addition, patient reported measures such as
pain level, satisfaction with their surgery, lifestyle impair-
ment and/or improvement may also be included.[3] Costs
when used in the context of high-value care refers to the
entire spectrum of care that a patient receives related to his
or her medical condition.[4] An example in orthopaedics may
refer to treating a patient with a TJR: the episode of care for
this might include the initial office visits, imaging, surgical
procedure, hospital stay, and follow up for a determined time
interval following surgical intervention.[5]

In light of the desire to increasingly focus on providing high-
value care to patients and populations, two concepts emerged
that shifted the mindset of providers from volume to value,
Population Health and Patient-Centered Care.[6] In an ideal
scenario population health and patient-centered care should
work hand in hand with one another in order to provide the
best care possible to the orthopaedic patient. However, within
the current climate of healthcare reform, reporting require-
ments, quality measure goals, and the imprecise definitions
of these terms makes this a challenge to accomplish.[7] We
will clarify what is meant by these terms and later discuss
the components of each paradigm and how they can, at times,
be in harmony or at odds.

3.2 Population health vs. patient-centered care from an
orthopaedic standpoint

3.2.1 Population health
Population health may be defined as the health outcomes of a
group of patients, including the distribution of such outcomes
within that group. These groups can be sub-classified by em-
ployment, age, race, geography, etc. The outcomes of these
groups holds tremendous impact upon policy formation in na-
tional and local forums. There are many health determinants
that impact population health and are often described as risk
factors such as medical care systems, individual behavior,
genetics, a social environment, and a physical environment.

3.2.2 Patient centered care
PCC is a concept that has been discussed within the health-
care field for several decades, however, a finite definition is
still lacking.[8] A recent definition describes patient-centered
care as “care that is respectful of and responsive to individ-
ual patient preferences, needs, and values, and ensuring that
patient values guide all clinical decisions.[9] Research by
the Picker Institute has delineated 8 dimensions of patient-
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centered care, including: 1) respect for the patient’s val-
ues, preferences, and expressed needs; 2) information and
education; 3) access to care; 4) emotional support to re-
lieve fear and anxiety; 5) involvement of family and friends;
6) continuity and secure transition between health care set-
tings; 7) physical comfort; and 8) coordination of care.[10]

Initiatives such as Patient Centered Medical Homes (PCMH)
have been developed in order to meet these dimensions by
streamlining care amongst providers and allowing patients to
play a larger role in determining their care plan.[11] However,
based on this definition of PCC, potential conflict can arise
when attempting to merge goals of population health and
patient-centered care together.

The concept of population health seeks to obtain informa-
tion from large segments of a selected group and from this
group extract data to evaluate factors related to a given medi-
cal conditions. These factors include presenting symptoms,
diagnostic studies, approaches to treatment, and treatment
outcomes.[12] From this data concepts for disease manage-
ment can be developed based on common patterns recognized
within the data. This information can further be utilized to
standardize management of the condition or disease under
investigation in order to streamline care and regulate prac-
tice patterns. Whereas population health looks to recognize
commonalities in data, the concept of patient-centered care
focuses on embracing individualization and increasing the in-
volvement of each patient within their treatment planning.[9]

The idea that each patient has a unique background and may
perceive a diagnosis or recommended course of treatment
differently is a central component of the PCC model. The
current challenge for providers and patients is to strike the
proper balance between adhering to standardized guidelines
based on the treatment methods and outcomes recognized in
populations and applying it clinically to individual patients.

3.3 The major difference between patient centered care
and population health

The concept of provider accountability for the health of a
large group, or population, is central to alternative payment
models advanced by the U.S. Centers for Medicare and Med-
icaid Services (CMS) such as Accountable Care Organi-
zations (ACOs) and PCMHs that use metrics tracked and
benchmarked over large populations. Additionally, related
terms such as “population management” and “practice-based
population health” are often used in exchangeable fashions
when related to newer health policies. The goal of population
management is to keep the population of a study as healthy
as possible, minimizing the need for expensive interventions
such as emergency department visits, hospitalizations, imag-
ing, and procedures.

In order for population health to impact PCC in a positive or
negative manner data must be collected in order to properly
examine a population of interest. To do this physicians and
researchers must have a method to obtain large volumes of
information regarding their target population. Ideally this
information would be collected from as many members of
a selected group as possible. This allows for examination
of similarities and differences in care management based on
factors such as regional geography, inpatient/outpatient set-
tings, socioeconomic factors, and comorbid conditions. This
need for vast amounts of information has led to the rise of
“big data” and its increasing role in the medical field, namely
in the form of informational databases.

3.4 Identify the role of big data in healthcare delivery
To obtain this population health information the healthcare
field increasingly relies on the concept of “big data”. Big
data is a branch of health care informatics that pools large
and disparate datasets and applies a suite of mathematical
approaches that derives associations, facilitates comparisons,
and generates insights that are otherwise not possible using
standard mono-source analytics.[13] In order to obtain this
data in an organized manner databases and registries such
as the CMS or clinical registries such as the American Joint
Replacement Registry (AJRR) have been developed to allow
for data to be pooled from various sources across the country
in a centralized manner.[14] As researchers increasingly use
these resources to conduct studies in order to track the value
of care being provided, big data can serve to alter practice
patterns by way of helping to form clinical guidelines or
by influencing the ways in which physicians receive reim-
bursement.[15, 16] If these sources do not encompass data on
variables that represent factors important to the orthopaedic
patient, a conflict can emerge between patient and surgeon.
Providers will find themselves balancing compliance with
quality and reporting standards set by population derived
data, and merging that with the values and desires of each
individual patient.

The role of big data will only continue to grow within the
field of orthopaedics as our methods for analyzing the data
become more sophisticated.[17] As the rise of big data and
database derived research increasingly impacts the field of
orthopaedic surgery, it is critical to understand the back-
ground of data and the potential limitations of these sources.
Researchers and end-users of the data need to be acutely
aware of how and what data is collected in these databases
in order to apply the information correctly to their studies or
practice.[12, 18] Naidus and Celi offer the concept of big data
leading to “big noise” when not applied and analyzed prop-
erly.[19] With the vast amount of data being collected today,
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the risk of discovering unintended and ultimately unrelated
correlations can increase and can potentially lead to inap-
propriate changes in practice patterns if the data comprising
these studies is not properly interpreted.[20]

The CMS claims database and National Inpatient Sample
database (NIS) represent two of the most utilized sources in
orthopedic research.[14] In the case of the CMS Medicare
claims database, it also serves a purpose to form standards
and evaluate compliance for pay-for-performance models.[21]

The CMS Medicare claims database is able to collect infor-
mation from beneficiaries and track their data through both
inpatient and outpatient encounters. While this is useful to
track a full episode of care, the data is limited to the analysis
of elderly patients and the disabled making generalizability
problematic.[12] Another example, the NIS database tracks
patient data during the period that patients are treated in the
inpatient hospital setting.[12] While this is useful for tracking
complication and cost during the inpatient setting, the ability
to evaluate these aspects over the entire episode of care is
lacking. Both of these sources are heavily reliant on the
input of data via coding systems namely, International Clas-
sification of Disease (ICD) coding. ICD-9 suffered from lack
of specificity in its reporting of medical conditions such as
laterality of an injury. With the adoption of ICD-10 coding,
greater specificity has been added in order to address some
of these concerns.[22] However, lack of specificity remains
in this version as well. For example a wrist fracture can
be documented with its location and complications such as
non-union, however the initial cause of the injury cannot
be specified.[23] A fracture resulting from a car accident or
from a patient defending themselves from an abusive spouse,
for example, greatly impacts the counseling and interaction
with that patient as a physician. This highlights another dis-
connect between data gathered at the population level and
applying it to individual patients.

Studies have also shown the potential for misreporting of
comorbidities within databases that are then used to exam-
ine complications rates.[24] With data errors such as this,
one can imagine a scenario where orthopaedic practitioners
mistakenly misinform patients regarding their candidacy for
surgical procedures based off of data interpretation that may
be faulty.

3.5 Data tracking in population health and patient-
centered care

Healthcare participants in MIPS and APM initiatives must
report and comply with quality measures using population
health and database driven metrics in order to avoid reim-
bursement penalties.[25] Using MIPS as an example physi-
cians have the option to choose which quality measures to

report and many of these metrics can be achieved and re-
ported without significant input from the patient.[26] One
study compared online reviews of orthopaedic surgeons and
found that 5 variables were statistically linked to higher rat-
ings.[27] These included ease of scheduling, time spent with
patient, wait time, surgeon proficiency/knowledge, and bed-
side manner. This demonstrates factors that are important
to the orthopaedic patient, however, there are currently no
databases that routinely record all of these variables. If these
databases are the standard to which population health and
healthcare reform are derived, this demonstrates a disconnect
that exists between the information and policies surgeons are
asked to adhere to and the desires of the patient.

4. DISCUSSION
4.1 How has population health contributed to the or-

thopaedic field?
One of the more significant contributions that population
health and studies utilizing clinical databases have provided
to the orthopaedic field is the identification of risk factors
associated with increased rates of complications following
TJA as well as preventative measures for conditions such as
osteoarthritis.[28] Three significant risk factors identified in
the literature for poor outcomes following TJA have been
obesity, poorly controlled diabetes, and smoking.[29–31] For
chronic disease management, weight loss has been indicated
to decrease osteoarthritis; this recommendation comes from
a meta-analysis that evaluated various orthopaedic obser-
vational studies utilizing database sources.[32] However, to
employ this in a patient-centered manner physicians must
take this a step further. Surgeons must also evaluate a pa-
tient’s ability to adhere to this recommendation. By explor-
ing factors such as home environment and socioeconomic
factors, surgeons can identify potential barriers to adhering
to recommendations such as weight loss. By doing so, or-
thopaedic surgeons can more effectively translate and apply
these population based recommendations to the patients he
or she encounters in daily practice by proactively addressing
issues that could hinder compliance.

4.2 What is the role of orthopaedic surgeons in popula-
tion health and patient-centered care?

Approximately 54 million and 27 million Americans are af-
fected by osteoporosis and osteoarthritis respectively.[33, 34]

These are two conditions that orthopaedic surgeons are posi-
tioned to provide input via data provided by the patients they
treat and for that data to be translated into recommendations
to help the population of people affected by these conditions.
One area of data that surgeons are in a prime position to
aid in population health initiatives is the Patient Reported
Outcome Measures. Patient Reported Outcome Measures or
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PROM’s represent what has been termed the “missing link”
toward truly understanding patient outcomes.[35] As opposed
to measures such as LOS or infection rates, these measures
represent the outcomes that patients are experiencing in their
daily lives and can help healthcare providers become more
in tune with these aspects and how they relate to patient care,
such as improvement in function and pain, or level of satis-
faction with the procedure and the surgeon who performed
it.[36]

From a PCC perspective, surgeons in permissible practice
settings can become active participants in PCMH initia-
tives. Through coordinating with PCPs within the PCMH,
providers can work together to establish better understanding
of TJR indications, quality-of-life improvement, and post-
op expectations for rehab and pain levels.[37] This can help
patients receive more information throughout the process
of considering intervention than what they would normally
get by talking to the surgeon alone. Incorporating aspects
of the patient’s health in the reverse direction from PCP to
specialist can also take place such as EMR alerts when pa-
tients need follow up on lab work related to non-orthopaedic
conditions allowing for surgeons to promote preventive mea-
sures and promote early intervention.[38] However, in order
to accomplish these goals the adoption of EMR and IT re-
sources capable of integrating data provided by patients in
the form of PROMs and information from the PCP office in a
streamlined and easy to use manner becomes paramount.[39]

4.3 The effect of population health on patient-centered
care

The nature of population health is to organize and form pa-
tient groups based on various selected factors.[40] However,
this practice can lead to health care providers projecting a pre-
conceived notion regarding members of a given population
that patients may become acutely aware of. When patients
believe they are being judged prematurely based on issues
such as age, race, socioeconomic status, etc. this can nega-
tively impact the physician-patient relationship. Patients may
resist following up on planned treatments, rate physicians
poorly on evaluations, as well as disregard recommendations
for preventative health measures, which is a significant goal
of population health initiatives.[41, 42]

Dr. Hilary Hatch outlines three reasons why patients may not
adhere to treatment guidelines based off of population infor-
mation that may become too formulaic and standardized with-
out taking into account individual patient circumstances.[43]

People are keenly aware of being told to do things that are not
for their personal benefit.[35] People reject recommendations
that do not match their health needs and people are much
more likely to follow recommendations from people they

trust.[11] She points out that the first two reasons undermine
patient trust.[43] Eddy et al. argue that an intervention should
be classified as the “standard” of care only if there is “virtual
unanimity among patients about the overall desirability”.[44]

This highlights the importance of including patient input
through methods such as direct conversation and/or PROMS
into the discussion of treatment. It also highlights a need
for physicians to increase the level of communication with
patients in order for them to understand the benefit when it
may not be readily apparent why it affects them. This issue
demonstrates again the conflict that providers can face when
applying population health standards and recommendations
with members of their practice in a patient-centered manner.

Another issue with aligning population health initiatives and
patient-centered care is the degree of latitude that physicians
have when reporting quality measures for compliance with
initiatives such as MIPS. Physicians select six quality mea-
sures from a list that includes documentation of perioperative
antibiotic prophylaxis, administering venous thromboem-
bolism prophylaxis prior to surgery, and Functional Status
Assessment for Total Knee Replacement among others.[26]

Even in the case of the functional status assessment all of the
orthopaedic specific quality measures for example represent
process rather than outcome measures. This creates an in-
centive to include measures that can be completed quickly
and in the same time encounter such as VTE, and antibiotic
prophylaxis. While these may satisfy the requirement, they
do little to add information on the patient-centered care or
population health front. When physicians are faced with
already short appointment times the ability to achieve these
measures outside of the appointment window can be enticing
for practitioners to select.[45]

As discussed above, reporting data as well as collecting data
increasingly involves utilization of an EMR. However, physi-
cians find themselves spending more time with EMR modal-
ities thus leaving less time to spend with patients and having
the proper level of communication that is vital to a strong
physician patient relationship.[46] While measures such as
communication may not be a required quality measure for
physicians to report, it undoubtedly impacts the patient. For
example, Goldsmith et al. demonstrated the considerable
impact that patient-perceived level of support has on their ex-
perience with receiving a TKA procedure.[47] This included
informational, clinical, and personal experiences. One of the
most striking takeaways from this study is how the role of
physician interactions with the patient can impact the overall
experience of the operation. This includes taking time to thor-
oughly explain the procedure during pre-op appointments,
approaching interactions with patients in an empathetic man-
ner, and being available to speak with patients regarding post-
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op complications. These factors were viewed so highly by
some of the participants in the study such that “even though
their TKA outcome was not as good as they expected, the
time and information provided by their surgeon both before
and after the surgery improved their TKA experience”.[47]

Finally, with initiatives such as the “Hospital Compare” web-
site which reports publicly available hospital rankings based
on measures, such as rate of complications for hip/knee re-
placement patients, one can envision the potential for patients
being denied a certain procedure based upon data that re-
lates their specific comorbidities or disease process to longer
lengths of stay and/or increased rates of complication. This
can possibly lead to patients receiving delayed treatment due
to fear among physicians for receiving poor ratings.[48, 49]

4.4 How can we continue to merge population health
and patient-centered care in the future?

Surgeons are caught in a tough position between contributing
to population health measures and aiding in the advancement
of the field, while also facing the burden of meeting quality
reporting requirements for reimbursement. As detailed in
earlier sections, with time crunches in the office setting and
increasing EMR demands, reporting measures that may not
directly address patient concerns but are more convenient for
clinicians may take precedent. One strategy for merging the
two philosophies closer is the implementation of reporting
requirements that focus more on patient centered measures
such as PROMs. Organizations such as the International
Society of Arthroplasty Registries (ISAR) are taking steps
to give patients a greater voice and a greater share of the
data by advocating for the inclusion of PROMs into clinical
registries such as the AJRR.[50] While organizations such
as CMS are also beginning to track these types of measures
and include them within their value-based payment systems,
simply adding it as another requirement can have equally
detrimental impacts on patient-centered practice if physi-
cians are further burdened by EMR demands and alerts.[51]

Simplifying the data reporting metrics to focus on patient
centered measures can allow for tracking of data that is more
patient-centered and decrease the time burden of physicians
with EMR demands, allowing time to be allocated to more
face-to-face conversations with patients and increased lev-
els of patient satisfaction.[47] In essence, the aim could be

described as collecting and reporting the right data, versus
simply more data.

The method of obtaining patient reported data can also im-
pact the success of merging population health and patient
centered initiatives. Engaging patients to provide the data
is one challenge to be overcome. To do so Dr. Neil Wa-
gle describes three methods for successful data collection,
(1) Make it easy: Provide patients with an interface to record
data in a convenient way for them.[35] Initiatives such as
the app developed by Force Therapeutics allows for remote
tracking of patient recovery following TJR that allows for
coordination of the patient’s recovery progress with his or
her care team,[52] (2) Make it fast: Focus on asking the right
questions related to a given condition rather than obtaining
all possible data, and (3) Make it relevant: Show patients
that you are utilizing the data in real time by addressing their
responses during office visits. Implementing EMR technol-
ogy that can incorporate these responses rapidly can save
clinicians valuable clinic time by having responses uploaded
prior to a patient visit so that results can be discussed during
appointments rather than going through the questionnaire
during the visit. In fact, Dr. Wagle describes this last point
as the biggest determinant in whether a patient completes
PROM questionnaires.[35]

5. CONCLUSIONS
In time with more accurate and focused collection methods
of acquiring data, these two theories and practices of care
will hopefully begin to see less and less divergence when it
comes to applying the data derived from population health
initiatives to individual patients in a patient-centered man-
ner. Coordination between providers, governmental agencies,
and payers to decide on the most beneficial metrics to record
and report to central databases for the benefit of populations
as well as, individual patients will be a key component in
achieving this goal. In addition, utilizing new technology to
streamline the collection and interpretation of data will help
to reduce the burden on clinicians in obtaining and comply-
ing with reporting requirements and allow for more time and
resources towards patient care.
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