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Abstract

Quality health care for a specific medical condition may be defined as adherence to
an algorithm in which decision points are based on established medical practice as
supported in the literature. The decision points can be considered either a “stan-
dard of care” if there is definitive scientific evidence for their validity or a “guide-
line for care” if there is only a consensus of medical opinion available. Algorithms
for musculoskeletal injuries can be and have been successfully applied to patients
in the workers’ compensation setting. They can function as a concurrent surveil-
lance system and are well accepted by physicians, patients, and industry if imple-
mented by unbiased medical experts. A high level of quality care is attained by
following such algorithms. Other goals achieved are early functional restoration
as measured by return to work, a more efficient use of diagnostic studies, and
avoidance of unnecessary therapeutic interventions, with the result that treatment
is more cost-effective. Such a program that strives for high-quality care and
emphasizes appropriate utilization will realize cost savings that may be far greater
and longer lasting than the financial saving seen with arbitrary spending caps and
fee controls.
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Injury to the musculoskeletal system
isacommon occurrence. Besides the
pain and suffering, these injuries
pose a major economic problem in
all industrialized nations. In 1988
alone, an estimated $126 billion was
expended in the United States
because of these afflictions. When

and treatment regimens are
extremely variable. Recovery is
often dependent on emotional pres-
sures dictated by the legal system,
the patient’s own motivation, the
issue of secondary gain, and the
physician’s understandable need
not to alienate the patient.

the injury occurs in the workplace
(hence involving workers’ compen-
sation), the problem is compounded.
Added to the difficulty of handling
the medical condition is the possibil-
ity that there may be a financial dis-
incentive for the patient to recover
and there is little reward for the
physician to minimize disability.
This compensation system has
resulted in a chaotic health care envi-
ronment in which diagnostic criteria
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Ideally, every physician wants to
deliver consistent high-quality
health care, taking into account cost-
control strategies for each patient.
To achieve this elusive goal, a stan-
dardized protocol for the diagnosis
and treatment of the various muscu-
loskeletal injuries is helpful. Unfor-
tunately, universally accepted
diagnostic and treatment regimens
rarely exist. Currently, each physi-
cian is allowed to formulate proto-

cols based on a personalized inter-
pretation of the available scientific
evidence. This has resulted in incon-
sistent care, which may even vary
from patient to patient in the same
doctor’s office.

Additionally, there is not even a
consensus among physicians on
what quality care means. With
today’s focus by all segments of soci-
ety on high-quality, cost-conscious
health care, we must carefully scru-
tinize our diagnostic and therapeutic
protocols for scientific accuracy and
develop delivery systems that result
in a higher degree of consistent care.
This approach is particularly impor-
tant in the setting of workers’ com-
pensation, where inconsistent care
can lead to increased disability and a
substantial increase in cost.

In this article, we will first review
anumber of common objectives each
physician should keep in mind
when treating a workers’ compensa-
tion patient. Next, the varied dimen-
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sions of the concept of quality care
will be explored. Finally, the con-
ceptual development of an algo-
rithm will be presented, as well as its
prospective application to an indus-
trial population.

Goals of Patient Care

Each patient’s particular health con-
dition has an associated set of
unique circumstances. There are,
however, a number of common
objectives that are of paramount
importance for the patient and the
physician to keep in mind.

The first, and most crucial, goal
facing the physician is the prompt
return of the patient to normal func-
tion, including the capacity to work.
Unfortunately, total relief of pain is
not always achieved. Patients with
residual symptoms must be encour-
aged to return to as much activity as
possible. Patient education is ger-
mane to this goal. Patients are often
left with a chronic condition that
causes some degree of discomfort
but does not preclude them from
holding a productive job. Many will
then refrain from work, recreation,
or household chores simply because
increased activity produces mild
pain. From their perspective, any
discomfort is a signal that further
damage is being caused to the
injured area. Most of these patients
need to be reassured that they are
doing themselves no harm. In many
cases, this information alone will
allow them to function and may pre-
vent psychological impairment as
well.

The second goal is the efficient
and precise use of diagnostic stud-
ies. With the availability of com-
puted tomography (CT), magnetic
resonance (MR) imaging, and other
specialized tests, the physician often
must resist the impulse to utilize
every modality currently available
and to meet the often insistent
demands of the patient for the latest
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study. There is a proper time and
indication for each of these diagnos-
tic measures. Indeed, the decision-
making process can actually be
made more difficult and less effi-
cient when too much data is made
available too early in the treatment
process. For example, a premature
MR imaging study of a patient with
nonspecific low back pain may
depict lumbar disk herniation.
However, this highly sensitive imag-
ing modality shows that finding in
30% to 50% of persons who have
never experienced back pain. Thus,
the imaging study could lead to the
erroneous conclusion that the
patient’s symptoms are related to a
finding of no clinical significance.

The third goal is to avoid inap-
propriate therapeutic measures, par-
ticularly those that are invasive.
Unnecessary or premature surgical
intervention is not useful for attain-
ing the desired goals, and can be a
significant problem for the surgeon,
the patient, and society, which ulti-
mately bears the cost. It cannot be
overemphasized that objective crite-
ria for surgery must be satisfied.
There is an optimal time for each
invasive intervention, and this must
be clearly defined.

The final objective should be to
devise diagnostic and treatment for-
mats that will make appropriate care
available at an acceptable cost to
society. This is increasingly becom-
ing an issue, especially for muscu-
loskeletal injuries, which have an
enormous economic impact. The
treating physician must be certain
that costly technology and surgery
are necessary, are cost-effective, and
have a reasonable probability of
improving the patient’s outcome.

Defining Quality Health
Care

There is no precise definition of
quality health care. Quality remains

a somewhat nebulous concept—dif-
ficult to quantitatively measure! and
meaning different things to different
people. In discussing the concept
with patients, we have found that for
most the criteria for “quality care”
are a successful outcome and a
return to an entirely normal active
life. They want their care carried out
in the “right manner,” regardless of
cost. In contrast, physicians con-
sider that quality care has been pro-
vided when an accurate diagnosis
has been made and appropriate
treatment has been rendered in a
timely fashion.

Historically, neither the patient
nor the physician has been con-
cerned with cost-effectiveness.
Additionally, the physician usually
has had no widely accepted specific
guidelines or standards to follow.
Rather, each physician has relied on
his or her training, intellectual
curiosity, and honesty to keep med-
ically current. Not surprisingly, the
result has been a wide variation in
care for the same pathophysiologic
process.

Given that consistently high-
quality care is the common goal, the
difficulty lies in selecting a workable
definition that can be applied to a
large population of both physicians
and patients. There are several com-
ponents of quality care that appear
to be universally accepted. First,
everyone would agree that a timely
diagnosis is necessary. Second,
effective and cost-conscious use of
diagnostic studies is required.
Third, scientifically validated thera-
peutic interventions are called for at
the appropriate time in the disease
course. Finally, each disease entity
should be handled in a standardized
fashion, so that consistent care is
rendered from patient to patient.

Bearing these components in
mind, a practical mechanism for
ensuring quality health care for a
specific disease entity is the formula-
tion of a diagnostic and treatment
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protocol, or algorithm, in which
decision points are based on estab-
lished medical practice as supported
in the medical literature. Once the
basic algorithm has been created, it
must be continually upgraded as
new scientific information and
patient outcome data become avail-
able. This methodology will control
variability in care by setting a stan-
dard against which each physician
can measure personal performance.2
The design of the algorithm must be
constantly updated on the basis of
outcome feedback from practicing
physicians, which leads to ongoing
quality control and improvement.
Such a process is fluid and adaptable
and has the capacity for continuous
change.

Algorithm Concepts

An algorithm can be defined as the
solution of a problem in a finite
number of steps. Each step repre-
sents a decision-making point.
Theoretically, the creation of an al-
gorithm for any musculoskeletal
problem is straightforward. Once
the specific steps have been identi-
fied for an individual disease entity,
the appropriate medical literature is
researched to identify the optimum
pathway for each decision point.
The information obtained from the
literature has to be scientifically
sound as to methodology, statistics,
and conclusions. The resultant algo-
rithm can then be considered a stan-
dard of diagnosis and treatment
because of its basis in valid scientific
investigations. It has been estimated
that when this technique for algo-
rithm formation is strictly employed
for each decision point, it will appro-
priately direct treatment for at least
95% of a specific patient population.®

Unfortunately, when the ortho-
paedic literature is strictly reviewed
for the majority of musculoskeletal
diseases, solid, scientifically based
information is lacking to set a stan-
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dard for every decision point. There
are a variety of reasons for this
unhappy situation, among them (1)
the difficulty of performing
prospective, long-term, double-
blind studies for surgical problems,
particularly when there are rapidly
changing technologies; and (2) the
fact that patients with many muscu-
loskeletal illnesses recover regard-
less of what is done. Thus, in the
algorithms that currently exist,
many decision points are based on
only a broad consensus of practicing
physicians’ standards of care and on
data from the literature that are not
totally reliable. The alternatives for
such decision points should not be
considered to represent a “standard
of care” (a scientifically proved deci-
sion point), but rather a “guideline”
(a consensus-based decision point).
It is to be hoped that as the results of
current and future research become
available, guidelines will be con-
verted to standards in these algo-
rithms.

In general, guidelines can be fol-
lowed in most cases, but deviations
can occur in up to 40% of patients.
Use of a guideline requires the
physician to constantly monitor the
individual patient’s progress
through the protocol, and the physi-
cian must be prepared to modify the
recommended care as the specific
clinical setting dictates.

An Algorithm for Low Back
Pain

Low back pain is an appropriate
musculoskeletal injury to use as an
illustration of the benefits of algo-
rithm-based care, particularly when
the patient has a compensable mus-
culoskeletal condition. Low back
pain injuries represent the single
largest workplace problem.* It is
estimated that the number of work-
days lost per year because of this
affliction is 1,400 per 1,000 workers,
which represents 25% of all days lost

due to disabling work-related injuries.
Financially, the sum is staggering: an
estimated $14 billion was spentin 1976
for the direct costs of treatment for low
back pain; in 1990 that figure may have
exceeded $25 billion.

Our current low back pain algo-
rithm (Fig. 1) is driven by a patient’s
signs and symptoms. Patients rarely
have a specific diagnosis, such as
spinal stenosis, when first encoun-
tered. The problem confronting the
examining physician is to integrate
the patient’s symptoms and physical
findings and the results of appropri-
ate diagnostic studies so as to arrive
at the correct diagnosis and, on the
basis of that, to formulate a logical
treatment plan.

Algorithms begin with the pre-
sumption of a universe of patients
who might present to a physician
with a particular problem. In this
example, it is low back pain. The
first task incumbent on the physician
is to identify any emergency condi-
tion that would necessitate imme-
diate treatment. Cauda equina
compression is the major entity
demanding urgent care in patients
with low back pain. If itis suspected
after the history has been obtained
and a physical examination has been
performed, a diagnhostic study
should be ordered, such as MR
imaging or myelography. If this
confirms that cauda equina com-
pression is present, immediate
surgery is indicated. Infections and
pathologic fractures requiring urgent
treatment are less commonly
present.

Once emergent problems have
been ruled out, the rest of the proto-
col is directed at the systematic eval-
uation and treatment of other
diagnostic entities, such as a herni-
ated disk, spinal stenosis, or nonspe-
cific back pain (often termed “back
strain”). The goal of the protocol is
to make the correct diagnosis using
the appropriate studies in the proper
time frame. The temporal sequence
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Fig.1 Algorithm for treatment of low back pain. Abbreviations: CEC = cauda equina compression; CPPD = calcium pyrophosphate depo-
sition disease; EMG = electromyography; ESR = erythrocyte sedimentation rate; GTT = glucose tolerance test; HNP = herniated nucleus pul-
posus; IVP = intravenous pyelogram; MRI = MR imaging; Myelo-CT = myelography followed by CT; Yes = relief of symptoms; No = no relief
of symptoms; + = positive (abnormal findings); — = negative (normal findings).
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of when to obtain a test or when to
commence a treatment may be as
important as the choice of the test or
treatment itself. With the advent of
more expensive diagnostic imaging
studies, such as CT and MR imaging,
appropriate indications and timing
of utilization have become even
more essential in patients with low
back pain. The recent demonstra-
tion of significant abnormalities on
the CT scans® and MR images® of
30% to 40% of asymptomatic indi-
viduals highlights the danger of uti-
lizing these imaging modalities as a
screening tool. If these studies are
obtained without the proper indica-
tions, inappropriate therapeutic
decisions can easily result.

A decision point is encountered
whenever there is a question of
obtaining a diagnostic study, insti-
tuting a treatment, or assessing the
patient’s ongoing condition. Some
of the decision points should be con-
sidered standards of care, while oth-
ers are only guidelines. For low back
pain, astandard of care is surgery for
the patient with a diagnosis of cauda
equina compression. There is una-
nimity of opinion that this is the
correct clinical course, and it is sci-
entifically validated in the litera-
ture. A guideline for care would be
exemplified by the treatment of her-
niated disks with rest and anti-
inflammatory medication. This
treatment regimen is generally
accepted by most physicians, but
there is no conclusive proof of effi-
cacy in the literature. Depending on
the patient and local preferences,
some physicians may well choose
another form of treatment, such as
hyperextension exercises. Thus,
when an algorithm contains guide-
lines instead of standards at some of
its decision points, an individual
patient’s care may fall outside the
prescribed pathway.

Our low back pain algorithm was
initially developed in the late 1970s.
It has undergone continuous modifi-

236

cation as new studies and techniques
have become available. For exam-
ple, the original version did not
include MR imaging, which was not
employed for clinical care until after
1985. Also, when the algorithm was
first written, strict bed rest was con-
sidered the most fundamental con-
servative treatment measure and
was prescribed for up to 2 weeks at a
time. However, more recent investi-
gations’ demonstrated that bed rest
for longer than 3 days offered no
added benefit and indeed was coun-
terproductive if prescribed for more
than 7 days. The point is that for an
algorithm to maintain its usefulness,
it must be continuously updated on
the basis of feedback from actual
patient experience as well as techni-
cal and research advances.

Application of the
Algorithm

The purpose of formulating an algo-
rithm is to apply its standards and
guidelines in a prospective manner
to large populations of patients to
ensure consistent and high-quality
care. The algorithm is compared to
the treating physician’s actual care
plan; when a deviation occurs, an
explanation is sought. Thus, a
prospective surveillance or monitor-
ing tool is available.

It is natural for some physicians
to become upset when their medical
decisions are monitored. Often the
physician feels challenged or threat-
ened. As physicians, we need to
realize that an individual patient’s
care is of concern not only to us but
also to employers, third-party pay-
ers, legislators, and, most important,
the patient. The physician has to
accept the reality of scrutiny by oth-
ers with an important stake in the
patient’s outcome. The physician
who follows an accepted algorithm
or has a valid reason for a deviation
from the protocol faces minimal
problems. In a sense, this surveil-

lance mechanism is simply a system
of checks and balances whereby
high standards of care can be
ensured for all patients.

The need for a surveillance sys-
tem has been especially acute in the
case of industrial injuries, where the
goal of quality care is sometimes
blurred by a multitude of factors.
Some patients and even some physi-
cians have taken advantage of the
compensation process for secondary
gain. Monitoring the health care
delivery system in a concurrent,
prospective manner has been shown
to decrease this misuse and result in
an increase in the quality of care. For
the majority of physicians, the
implementation of a surveillance
system will have little impact; in fact,
there are cases in which an outside
monitoring system can aid a physi-
cian dealing with a patient who has
little motivation to get well. The
physician can stress to the patient
that he or she should be doing better
and can reinforce that concern by
stating that an unbiased outside sys-
tem has evaluated the care received
and concurs with the assessment.

We have applied a set of muscu-
loskeletal algorithms in a prospec-
tive fashion to an industrial
population® over a 10-year period. A
public utility company with over
5,000 employees was monitored for
every musculoskeletal injury that
occurred. For every patient who
sustained an injury, the care deliv-
ered was concurrently compared
with a standardized treatment pro-
tocol. The patients were able to
choose their own physicians. How-
ever, each patient was also evalu-
ated by an unbiased orthopaedic
consultant within a week of the
injury and subsequently as required
based on the patient’s clinical
course. The consultant compared
the patient’s actual care with the
appropriate algorithm. When a
deviation in care (proposed treat-
ment plan or clinical recovery)
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occurred for a specific patient, the
treating physician was queried
about the rationale for the care dif-
ference. When the explanation was
reasonable, which was the case for
the majority of patients, the care con-
tinued uninterrupted. However,
when a valid explanation was not
forthcoming, an independent exam-
ination was required, and an adjust-
ment in the medical management
usually resulted.

The results of this program
demonstrated a long-term improve-
ment in all the outcomes measured.
Quality care was ensured with
adherence to the established algo-
rithms by unbiased physicians who
could not take part in the patient’s
ongoing care. The number of days
lost from work and the number of
new injuries reported fell by 55%
and 51%, respectively. The average
time lost per injury dropped by 40%.
The number of surgical procedures
performed decreased by almost
70%, and the operative success rate
increased dramatically. As an
added benefit, there was a 60%
reduction in expenditures for lost
time and replacement wages, which
resulted in a 10-year saving of over
$4.1 million.®

The program accomplished the
goals of ensuring quality care in a
prospective, concurrent fashion. It
also reduced unjustified lost time
and compensation cost through
early functional return, efficient use
of diagnostic studies, and avoidance
of unnecessary therapeutic modali-
ties—confirming that high-quality
medical care can lead to cost savings.
Improvement in the quality and con-
sistency of care delivered over time
was ensured by minimization of
variance and by continuous modifi-
cation of the algorithm in response
to outcome feedback.
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The reasons for the success of this
program are multifactorial. There
was a definite positive attitude
change in both the patients and the
treating physicians. The patients
realized that they were being closely
observed (the sentinel effect) by
musculoskeletal experts and knew
they would not receive time off or be
kept out of work for prolonged peri-
ods without legitimate medical
problems. This sentinel effect prob-
ably accounted for the decreased
rate of new injury. Adherence to the
algorithms played a role in the
decreased frequency of surgery and
the earlier return to work. The treat-
ing physicians rarely felt threatened
by the evaluators once they recog-
nized their unbiased status. The rule
that the evaluator could not under
any circumstance become involved
with the patient’s ongoing treatment
was of paramount importance. In
fact, many treating physicians came
to use the expert evaluators to rein-
force their own opinions with the
patients. The success of the program
was sustained over the entire 10
years, and there was no rebound
phenomenon (i.e., an initial change
with a gradual return to the original
pattern over time). This experience
has convinced us that this type of
program can have a lasting effect if
carried out in a consistent manner.

Finally, it was a definite bonus
that quality medical care saved
money. At the beginning, there was
some concern that higher costs
would be incurred with this pro-
gram. In actuality, as specific indi-
cations for the various diagnostic
studies and treatment modalities
were instituted, a substantial cost
saving was realized. This means
that other interested parties, such as
legislators and employers, can focus
on obtaining quality care with the

likelihood that cost-effectiveness
will follow.

Summary

Quiality health care for specific med-
ical entities may be defined as fol-
lowing an algorithm in which the
decision points are based on estab-
lished medical practice as supported
in the literature. The decision points
can be considered either a standard
of care, if there is definitive scientific
evidence for their validity, or a
guideline for care, if only “soft” data
are available. Quality care in and of
itself does not necessarily lead to an
excellent outcome. Quality care is a
process and is ensured by minimiza-
tion of variance from the process
itself and by continuous monitoring
of outcome feedback to update the
protocol over time.

Algorithms for musculoskeletal
injuries can be successfully applied
to patients in the workers’ compen-
sation setting. They are a powerful
instrument for effecting behavioral
change. A concurrent unbiased
medical surveillance system will
benefit the entire health care deliv-
ery system. The goals of early func-
tional return for patients, efficient
use of diagnostic studies, avoidance
of unnecessary therapeutic modali-
ties, and cost-effective treatment can
all be accomplished. We believe the
cost saving realized from ensuring
high-quality care with appropriate
utilization may be far greater and
longer lasting than the financial sav-
ing seen with arbitrary spending
caps and fee controls. In the future,
as “private” medical care begins to
demand a similar scrutiny of its
resources, this approach of compar-
ing a patient’s care to a scientifically
accepted algorithm may well
become the norm.
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