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Abstract

OBJECTIVE: To present recent evidence on the prevalence, incidence, costs, activity limitations,
and work limitations of common conditions requiring rehabilitation.

METHODS: This was a systematic review. Medline (PubMed), SCOPUS, Web of Science, and
the grey literature were searched for relevant articles about amputation, osteoarthritis, rheumatoid
arthritis, back pain, multiple sclerosis, spinal cord injury, stroke, and traumatic brain injury. Two
investigators independently reviewed articles and selected those for inclusion. Quality grading
was performed using the Methodological Evaluation of Observational Research Checklist and
Newecastle-Ottawa Quality Assessment Form.

RESULTS: 110 articles were included. The prevalence of back pain in the past 3 months is
33.9% among community-dwelling adults, and patients with back pain contribute $365 billion in
all-cause medical costs. Osteoarthritis is the next most prevalent condition (approximately 10.4%),
and patients with this condition contribute $460 billion in all-cause medical costs. These two
conditions are the most prevalent and costliest (medically) of the illnesses explored here. Stroke
follows these conditions in both prevalence (2.5-3.7%) and medical costs ($28 billion). Other
conditions may have a lower prevalence but are associated with relatively higher per capita effects.

CONCLUSION: Consistent with previous findings, back pain and osteoarthritis are the most
prevalent conditions with large aggregate medical costs. By contrast, other conditions have a lower
prevalence or cost but relatively higher per capita costs and effects on activity and work. The
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data are extremely heterogeneous which makes anything beyond broad comparisons challenging:
additional information is needed to determine the relative impact of each condition.
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Disability significantly impacts individuals and society. The Centers for Disease Control and
Prevention estimates that 61 million adults (1 in 4) in the United States (US) have some

type of disability.} In 2006, individuals with disabilities accounted for about one-quarter

of all healthcare expenditures among adults, totaling $397.8 billion.2 Disability also affects
individuals” work abilities. In 2018, the Social Security Administration estimated that nearly
10 million individuals received disability payments; the majority of whom (86.1%) were
disabled workers.3 In the same year, Social Security Disability Insurance provided $144
billion in benefits to elderly and disabled beneficiaries.*>

Given the enormous impact of disability, Ma, Chan, and Carruthers® performed a review that
compared the prevalence, incidence, costs, and activity/work limitations of eight conditions
commonly seen by rehabilitative professionals. Now, five years later, we wanted to explore
how this information has changed or what trends have emerged given more recent data and
updated methodologies. Our goal is to conduct a systematic review that builds on this work
by: (1) providing updated evidence on the prevalence, incidence, costs, activity limitations,
and work limitations of these conditions; and (2) grading the quality of available evidence

to present the most relevant, nationally-representative data. In doing so, we hope that our
work will serve as a launching point for further research that may inform policymakers,
researchers, and clinicians.

METHODS

We examined the same eight conditions that Ma, Chan, and Carruthers identified in their
review.®6 These eight conditions are amputation, back pain, osteoarthritis (OA), rheumatoid
arthritis (RA), multiple sclerosis (MS), spinal cord injury (SCI), stroke, and traumatic brain
injury (TBI). We also investigated seven outcomes in relation to the conditions specified by
this review. These outcomes include prevalence, incidence, direct costs, indirect costs, total
costs, activity limitations, and work limitations.

We searched PubMed, Web of Science, SCOPUS, and the grey literature on July 261",
2019 for articles published since the inclusion date (April 15, 2013) used by Ma, Chan,
and Carruthers.® Details of the search terms are included in Supplemental Appendix 1.
Search results were then exported to DistillerSR, an online tool for screening. DistillerSR
de-duplicates articles based on titles and abstracts and allows investigators to review
inclusion/exclusion criteria to decide which articles to pass onto further review.

Two investigators (JL, SF) independently screened articles by reading titles and abstracts.
Conflicts were resolved through conversation and consensus between these two researchers.
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Those deemed eligible by both reviewers were then assessed via full-text review: each
researcher (JL, SF) abstracted data from a portion of the total articles then decided which

to include in the study. Inclusion criteria were: 1) published within date range of interest
(April 15, 2013 to July 26™, 2019); 2) relevant condition; and 3) relevant outcome measure.
Exclusion criteria were: 1) non-English language; 2) non-US population; 3) pediatrics (<18
years old); and 4) inappropriate sample size. Only articles with primary data and full-text
availability were included. Systematic reviews’ references were scanned for relevant articles.
Those with primary data were included irrespective of publication date when no more recent
data were available. This procedure allowed the inclusion of relevant information, despite
being published outside our date range of interest.

An “appropriate” sample size was defined by-condition for prevalence studies using the
following formula, where 77is the minimum required sample size, zis the confidence level
(set to 0.95), pis the prevalence estimate, and dis the precision:’

_Zp-p)
d2

The prevalence estimate was derived from the nationally-representative survey that yielded
the largest sample size for each condition, using US census data when necessary.8 A
precision of 0.05 was used for conditions with a prevalence estimate between 0.1 and 0.9; a
precision of p/2 was used otherwise.®

There is no gold standard for grading the quality of evidence across all conditions and
outcomes.10 However, there are some validated tools. The Methodological Evaluation

of Observational Research (MORE) Checklist for Observational Studies of Incidence

or Prevalence of Chronic Diseases!! was modified and applied to studies investigating
incidence and prevalence. The Newcastle-Ottawa Quality Assessment Form for Cost-of-
IlIness Studies?13 was modified and applied to cost studies. Details about these forms
can be found in Supplemental Appendix 2. These forms were only administered to journal
articles (not website results or other grey literature) because the tools have only been
validated on published literature.1314 No quality grading rubric was used on work and
activity limitations studies because they varied in their methods and outcomes.

Two investigators (JL, SF) trained on a subset of articles identified by this study to reach
sufficient agreement on both the quality grading forms. Then, they independently reviewed
all articles for quality. Cohen’s Kappa (x) was calculated to assess agreement on an
independent quality review of 10 prevalence/incidence articles and 10 cost articles.

The MORE makes no strict demarcations between high and low quality studies. Rather,
it identifies “major” and “minor” flaws as well as “poor reporting.” By contrast, the
Newecastle-Ottawa has a point system to grade articles as “good,” “fair,” and “poor.” All
prevalence, incidence, and costs studies that were included in this study were graded
according to these guidelines.
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We tailored the grading tools to suit the particular aim of this study. Quality ratings assessed
both internal, methodological rigor and generalizability of the data to the broader US
population. In some cases, this means that studies were deemed of moderate quality because
they utilized non-generalizable data. Although these studies’ may not have aimed to produce
nationally-generalizable estimates, they were rated as lower quality than other studies for our
purposes.

All costs were adjusted to 2019 dollars using the Consumer Price Index.1> The Medical
Care Index was applied to studies of direct costs (medical). The All-ltems Index was
applied to studies of indirect (nonmedical) and total (medical and nonmedical) costs. Where
possible, costs are further specified as: 1) incremental costs: additional costs that a patient
has compared to a matched control without the condition; 2) condition-related costs: costs
specifically associated with the condition; or 3) all-cause costs: any medicals costs that a
patient has, whether or not they are related to the condition. Costs converted to 2019 dollars
are shown in parentheses next to relevant data.

A Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
flowchart16 of the search results and selection criteria is presented in Figure 1. A total

of 110 sources were utilized in this study. Out of 36 prevalence/incidence studies, 18 were
free of major flaws. Out of 36 cost studies, 9 cost studies were good quality, 8 were fair
quality, and 19 were poor quality.

Each question on the MORE and Newcastle-Ottawa checklists was assigned a x score.

The individual « scores per question are reported in Supplemental Appendix 3. For the
MORE, a raw agreement of 89% and a x=0.77 (95% CI: 0.69-0.84) were obtained. For

the Newcastle-Ottawa, a raw agreement of 92% and a «=0.84 (95% CI: 0.70-0.98) were
obtained. All results can be found in Table 1. Of the epidemiological and cost studies, those
of higher quality are marked with double asterisks (**) or a single asterisk (*). The text body
below only discusses studies that were assessed as fair to good quality and all grey literature
results. When no fair or good quality evidence was available, all results were provided.

According to an estimate employing the National Inpatient Sample (NIS), 1.6 million people
lived with an amputation in 2005.17 Lower extremity amputations (LEASs) constitute the
majority of amputations and are most commonly attributed to diabetes and peripheral
vascular disease.1” The age-standardized incidence of non-traumatic LEA was estimated

at 3 per 10,00018:1% among the general population in 2010 and 28.4 per 10,000 peoplel819
to 46.2 per 10,000 people2? among individuals with diabetes in 2015.

Lifetime, all-cause direct costs for LEA was estimated at $509,275 ($878,927) in 2005.5:21
There are more recent figures for sub-categories of patients. Based on Medicare claims,

the mean inpatient cost of LEASs due to peripheral vascular diseases in the year preceding
operation is $22,405 ($32,136) per patient, of which $14,088 ($20,207) is attributable to the
procedure itself.22 The mean cost per inpatient stay due to diabetes-related LEA is $17,103
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($24,010).23 Drawing on prevalence estimates, these figures roughly translate to an overall
cost of $35.8 ($51.3) billion for LEAs due to peripheral vascular disease, of which $22.5
($32.3) billion is attributable to the procedure itself.17-22 Meanwhile, the overall cost of
inpatient care following diabetes-related LEA is approximately $27.4 ($38.5) billion.17:23
No appropriate literature on the indirect or total costs of amputation was identified.

Impact on activity level depends on the location of amputation. After a major LEA,

53.9% of patients report being non-ambulatory at follow-up roughly half a year after

an operation.24 Meanwhile, 42.2% and 28.6% of military individuals with transfemoral
and through-knee amputation, respectively, report being fully disabled.2> Likewise, work
limitations vary depending on the location of amputation. One study published in 2006
found that, of those with traumatic LEAS, 42% reported being unable to work 7 years after
their procedure.>26 This information stands to be updated with more recent data.

54 million2”:28 and 66 million2? individuals have doctor-diagnosed and self-reported
arthritis, respectively. The annual, all-cause medical cost of arthritis is $9,554 per patient30
while the incremental cost is $1,352 per patient.30 The total cost of arthritis is $303.5
($331.4) billion.2% OA is the most common form of arthritis.31

Osteoarthritis

The Institute of Health Metrics Evaluation (IHME)’s Global Burden of Disease (GBD)
Tool estimates that 10.5% of the US population has OA and that this figure increases with
age.32 A study based on Medical Expenditure Panel Survey (MEPS) data calculates that
32.5 million adults have OA.30 Consistent with these findings, a separate study by Cisternas
estimates that 30.8 million US adults, translating to 13.4% of the US adult population,33
has OA. OA commonly affects the back, hands, knees, and hips.31:34 15.1 million people
have symptomatic knee OA,3° and Losina et al found that the lifetime risk of diagnosed
symptomatic knee OA is 13.8%.36 The IHME GBD Tool estimates that the peak incidence
of OA overall is 1,216 per 100,000 among those 60-64 years old.32

Estimates of the cost of OA vary by body location. Wang et al report that the mean all-cause
healthcare utilization of working-age patients with OA is $14,521 ($15,435) per year, and
they provide estimates of medical costs by body location: $23,272 ($24,737) per year for
hip; $19,551 ($20,782) per year for spine; $15,599 ($16,581) per year for knee; and $10,122
($10,749) per year for hand.3* Losina et al estimate that the OA-related lifetime cost is
$19,600 ($22,726) per capita.3’

At the population-level, the all-cause, direct cost of OA patients is $373.2 ($359.5) billion
with an OA-related cost of $65.5 ($80.6) billion.30 Patients with OA lose $6,783 each year
in earnings for an aggregate indirect cost of $113.2 ($128.0) billion.30 Of these indirect
loses, $4,274 ($4,835) per person and $71.3 ($80.7) billion in aggregate are OA-related.30
Based on MEPS data, the all-cause total cost of OA is $486.4 ($550.2) billion while the
OA-related cost is $136.8 ($154.8) billion, making it an extremely costly condition.30
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There are few studies of OA-related activity and work limitations. One study found

that 43.5% of individuals with arthritis generally experience arthritis-attributable activity
limitations.2’ Similarly, between 2013-2015, 180.9 million work days were lost due to
arthritis broadly.3% Because OA constitutes the vast majority of all arthritis cases,3! it is
likely that the bulk of these limitations are due to OA.

Rheumatoid Arthritis

Back Pain

Prevalence estimates of RA range from 0.5%38 to 0.8%3° of the US population. The IHME
GBD Tool estimates that RA prevalence peaks at 1.7% among adults aged 70-7432 and that
RA incidence peaks at 77 per 100,000 in adults aged 65-69,14 making it far less common
than OA.

The mean all-cause direct cost of RA ranges from $12,509 ($13,800)14 to $20,919
($24,255)39 per patient annually. By contrast, the mean RA-related direct cost ranges

from $3,723 ($4,107)14 to $11,587 ($13,435) per patient annually. The indirect cost of
absenteeism is $596 ($704) per capita annually.*0 RA-related earnings loss is $8,748
($9,896) per year.30 At the population level, the all-cause direct cost incurred by patients
with RA is $32.9 ($40.5) billion.30 $252 ($298) million*0 and $13.1 ($14.8) billion3? are
lost per year due to absenteeism and in earnings, respectively. $7.9 ($8.9) billion in earnings
losses were specifically RA-related.30 All-cause total costs are $46 ($52) billion per year®?,
and RA-related total costs are $21.6 ($24.4) billion.40

Followed over time, RA patients have at least a 236% higher relative prevalence of

functional disability compared to age-matched controls without the condition.4! The

estimated work days lost per patient ranges from 13.7 days per year®? to 20.3 days per
42

year.

Prevalence estimates of back pain have stayed roughly constant since 2005.3° The IHME
GBD Tool estimates that the prevalence of low back pain among all ages is 12.9% and that
the peak prevalence is 25.6% among adults aged 80—-84.32 The point prevalence of chronic
low back pain among adults aged 20-69 was 13.1% in the 2009 to 2010 National Health and
Nutrition Examination Survey (NHANES).43 A study using the National Health Interview
Survey recently found that 28.6% of adults** (and 25.6% of employed adults)*® report low
back pain in the past last 3 months. In addition, 15.0% of adults3® reported neck pain in

the last 3 months. In all, an average of 33.9% of adults reported back pain broadly within
the last 3 months.3% According to the National Hospital Ambulatory Medical Care Survey,
more than 57.1 million patients visited physicians for back pain,3° and the IHME GBD Tool
estimates low back pain prevalence as 5,213 per 100,000 among all ages.32

A 2015 analysis of MEPS data found that back pain-related costs averaged $56.5 ($62.3)
billion annually, an increase of 112% from the late 1990s.46 All-cause direct healthcare
costs for individuals with back pain totaled $315.0 ($365.2) billion annually over the same
period.30 Using private health insurance data from 2004 to 2006 to generate incremental
estimates of annual per patient costs, the direct cost of low back pain among working adults
was $4,801 ($7,039) and the indirect cost was $1,856 ($2,342): generating an incremental
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total cost of $6,657 ($9,381).47:48 A more recent MEPS analysis estimates that costs
attributable to back pain are $1,615 ($1,873) per patient, per year.30

Back pain imposes significant work and activity limitations. Approximately 264 million
work days are lost annually due to back pain.30 In addition, back pain leads to 182 million
bed days among the workforce age population.39 About 25.8% of working age adults who
are unable to work reported to the National Health Interview Survey that their disability
is due to back or neck problems.3? Employees with low back pain have 6.2 more days of
medically-related absenteeism compared to controls without the condition.#”48 30% percent
of men and 22% of women older than 65 report activity limitations due to back pain.#9:50
Older adults with back pain report a 347% greater likelihood of difficulty performing
activities of daily living (ADL).%! The GBD 2010 Study found that low back pain led to
3,180,600 years lived with disability in the US, the highest disability burden among the
conditions that they studied.>2

Multiple Sclerosis

Prevalence estimates of MS have increased. Previously, the National Multiple Sclerosis
Society calculated a prevalence of 400,000 by extrapolating figures from the 1980s with
Census data.> However, a more recent estimate drawing on a combination of public- and
private- health insurance claims places the prevalence at 727,344 individuals.53 Other
prevalence estimates range from 120 to 150 per 100,000.3254 The IHME GBD Tool
estimates peak prevalence is 0.21% among adults aged 50-54.32 These figures represent
an increase in MS prevalence relative to what was reported previously,® though this may
be attributable to different methodologies in sampling and detection. The IHME GBD Tool
reports that the peak incidence of MS is 11.7 per 100,000 among adults age 25-29.32
Incidence rates have remained relatively stable over time.5

Costs attributed to MS vary depending on severity and relapses. Direct, all-cause costs
range from $51,825 to $67,116 ($57,172 to $74,041) per year.>° Similarly, patients with MS
have higher indirect costs than those without the condition. All-cause indirect costs for MS
patients are $4,146 to $9,226 ($4,690 to $10,437), and MS-related indirect costs are $1,613
to $6,939 ($1,825 to 7,850).56 Because no single study identified a total cost of MS, we
aggregated the best available data on direct costs®® and indirect costs®® to arrive at a rough
estimate of the total cost, $53,438 to $74,055 ($58,997 to $81,890) per patient annually.

Mobility limitations are a key concern for patients with MS. Bishop reports that 68.2%

of individuals with MS in their study cohort had some level of mobility limitation.>” Of

the total group of MS individuals in that same study, 51.2% reported using a mobility
device.5” The most common symptom expressed by MS patients is fatigue (81.8%).5" MS
often interferes with work. In one study’s sample,8 88.2% of participants reported being
employed at the time of diagnosis whereas only 40.7% were employed when the survey was
conducted. This is consistent with other findings that employment rates among MS patients
range from 44.6%°%8 to 48.1%.59
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Spinal Cord Injury

Stroke

Estimates of SCI prevalence range widely. The National Spinal Cord Injury Statistical
Center estimates that the prevalence of SCI is approximately 291,000 people.t? By contrast,
a systematic analysis using GBD data estimates that the prevalence of SCI is 2.6 million
individuals in the US.6 Another study by the CDC estimates that there are 1.5 million
individuals with SC1.82 These large discrepancies in estimates of SCI prevalence are due to
varying methodologies and suggest that further reconciliation of the research is needed.

Although prevalence estimates differ, incidence rates have been fairly consistent across
multiple sources. Jain et al estimate that the incidence rate was between 52 and 54 cases per
1,000,000 based on NIS data between 1993 and 2012.83 Using the Nationwide Emergency
Department Sample, Selvarajah et al estimate that the incidence is 56.4 per 1,000,000. These
figures fall within the range that Bernhard provided in 2005.84 Men have a higher incidence
of SCI: 78% of new cases of SCI are male.®0 Interestingly, the average age of SCI has
become older (43 years old in 2019 versus 29 years old in the 1970s8), perhaps due to an
increase in the proportion of SCls caused by falls among a growing elderly population.

Estimates of direct cost range from $1.6 billion5® to $1.7 billion6® ($2.1-2.2 billion) per
year in hospitalization costs, captured in the Nationwide Emergency Department Sample
and NIS data respectively. Cervical SCIs bear a disproportionate impact on cost due to their
high potential to cause disability.59:67.61 Based on data from 2000 to 2006, it was estimated
that a person with a cervical-level injury will have $1.13 ($1.15) million in direct costs in
the first year post-injury followed by $196,107 ($199,425) in expenses each year of their
life thereafter.50:68 Annual indirect costs average $76,327 ($77,334) per person.59 In 1998,
Berkowitz et al estimated that the total annual cost of SCI was $9.7 ($15.7) billion.>6% This
figure stands to be updated with newer data.

The impact of SCI on activity and work varies depending on the level of injury.57:70 85%
of patients with any type of SCI report mild, persistent spasticity.”? For cervical injuries
specifically, 60% of cases are incomplete tetraplegia while 40% are complete tetraplegia—
the latter being associated with a greater functional burden.8” Cervical SCls account for
more than half (66%) of all disability-adjusted life years attributable to SCI.57 One review
in 2009 found that the average rate of employment among individuals with SCI was 35%,
roughly half that of the US population without disability.’%73

The American Heart Association (AHA) estimates that 7 million adults have had a stroke.”
This, along with the IHME GBD Tool’s estimate (2.6%32), is slightly lower than what the
AHA reported in 2013 (2.8%).7® Other estimates suggest that the prevalence of stroke is
either unchanged (2.9%)76 or even higher than was previously estimated (3.7%).7” The vast
majority of strokes (87%) are ischemic.””:78 The AHA has not updated its statistic based on
1999 data that there are 795,000 cases of new or recurrent stroke each year,’* the IHME
GBD Tool has more recently quantified stroke incidence as 185 per 100,000, or 600,000 new
cases each year.32 One interpretation of this is that the incidence of stroke is decreasing,
though researchers have emphasized that the demographics of stroke are also changing.
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While there once was a gap in stroke incidence between men and women, this is no longer
the case: in 2010, the incidence of all types of strokes among men was 192 per 100,000 and
198 per 100,000 among women.”®

The AHA reports that stroke-related medical costs are $28.0 ($30.9) billion.” Hypertension
is a major predictor of stroke risk.”#77 One study reports that the direct incremental cost
contributed by stroke patients with hypertension is $24 ($25.5) billion,89 accounting for

a large share of the direct cost as a whole. NIS data from 2005 to 2009 suggested that

the average cost per admission where stroke was the primary diagnosis was $46,518
($61,046).81 Yacoub et al found that these costs have increased overtime: the mean

hospital charges for acute ischemic stroke essentially doubled over roughly a ten-year
window.82 Aggregated, annual stroke hospitalization costs by type are: $2.34 (2.78) billion
for subarachnoid hemorrhage; $2.52 ($2.99) billion for ischemic hemorrhage; and $12.55
(14.91) billion for acute ischemic stroke.83 Annual indirect costs for stroke are $33.7 ($39.3)
billion.84 Joo et al estimate that annually $8,211 ($9,703) per patient in indirect costs are
lost due to informal caregiving.8> The AHA estimates that the annual total cost of stroke was
$45.5 ($48.8) billion.”

According to the Survey of Income and Program Participation, 3% of men and 2% of
women in the US attribute their disability to stroke.”* The majority of individuals with
stroke are elderly?7:88 with greater activity limitations than individuals without stroke, thus
the following literature applies to elderly patients (typically 65 years or older). 22% of
patients were discharged from the hospital with a disability.8” Individuals with stroke were
65-121% more likely to require help in self-care, mobility, and household activities than
their matched controls without stroke.88 In one study, 23.1% of patients reported limitations
in performing ADLs.89 Another study found that as many as 60% of their sample had
difficulty completing ADLs with or without an assistive device.%0 The majority (64.5%) of
patients reported severe to extreme difficulty standing for long periods and walking long
distances;! in a separate cohort, nearly one-fifth of patients relied on a mobility device.%2
Other common ADL restrictions were self-care activities such as bathing (40.8%) and
performing household tasks (40.2%).91

Because stroke primarily occurs among elderly patients, there is limited data on work
limitations since many individuals have already retired. One study referenced stroke and
work: Arowoiya et al found that, in a cohort whose dominant age group was between 60-69
years old, 45.6% stated that they were unemployed as a result of their stroke.%

Traumatic Brain Injury

TBI is a heterogeneous condition. 2016 GBD data suggest that the prevalence of TBI is 605
per 100,000.81 Other data estimate that there are between 2.8 million93 and 2.9 million94.95
TBI-related emergency-departments visits, hospitalizations, and deaths among all ages in
the US. Another estimate using GBD data states that the incidence of TBI is 333 cases per
100,000 individuals each year.51

Discrepancies in definitions and assessments of TBI make it difficult to acquire accurate
measures of prevalence or incidence. In addition, many figures—especially those drawing on

Arch Phys Med Rehabil. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lo etal.

Page 10

hospitalization data—are likely underestimates because they do not account for outpatient
data or individuals who did not seek medical attention. The majority of TBI cases are
mild.96:97 Cancelliere et al estimate that there are 807.9 mild TBI cases per 100,000 visits to
the emergency department.%8

TBI-related admissions cost $21.4 ($27.2) billion annually with an additional $8.2 ($10.4)
billion for discharges and transports.®® Finkelstein, Corso, and Miller estimated in 2006 that
TBI-related direct costs were $9.2 ($17.4) billion.>190 They also estimated that the indirect
cost of TBI was $51.2 ($75.6) billion, and total cost of TBI was $60.4 ($93.0) billion.5100
These figures draw on data from over ten years ago and stand to be updated given the
increasing interest in TBI.

Impact on activity and work depends on the nature of injury. A TRACK-TBI study on
patients with mild TBI presenting to Level | trauma centers found that roughly 50%

of individuals did not return to pre-injury levels of functioning one year post-injury.101

In a statewide survey where participants self-reported a lifetime history of any TBI,

44% of individuals who had a TBI requiring hospitalization and 33% of those without
hospitalization stated that they experienced activity limitations.1%2 The majority (60.4%) of
individuals with moderate and severe TBIs were found to be unemployed at two years post
injury.103 At five years post-injury, 53.3% of individuals with moderate and severe TBIs
were unemployed, and 9.3% had unstable employment.1%4 Among veterans with severe
TBIs, approximately 80% were unemployed one year post-injury.10°

DISCUSSION

Back pain and OA are the most prevalent conditions with the greatest direct costs. The
United States Bone and Joint Initiative reports that the prevalence of back pain in the
previous 3 months is 33.9% and that of OA is 10.4%.30 The all-cause medical costs
associated with back pain and OA are $315 ($365) billion and $373 ($460) billion,
respectively.30 These exact figures vary depending on the criteria utilized to define the
condition and the data sources.*344 Despite these variations, these conditions remain the
most prevalent on the whole, and their costs have risen:® suggesting that improvement is
required in the prevention and management of these conditions.

Stroke is often perceived as one of the most debilitating conditions, and it follows back pain
and OA in both prevalence and medical costs. Estimates of stroke prevalence range from
2.5-3.7%,74.76.106 and the direct medical costs have been estimated as $28 ($30.9) billion.”*
This is not to suggest that stroke is less important than back pain or osteoarthritis. On the
individual level, stroke can be a hugely impairing event.

Prevalence and aggregated medical costs alone provide only part of the information that
would be needed to make specific, actionable recommendations. For example, although
other conditions have a lower prevalence, they are associated with larger per capita costs.
RA may only affect 0.5-0.8% of the population,38:30 put its associated medical costs are
estimated at $32.9 billion.30 Essentially, although RA is roughly one-twentieth as prevalent
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as OA,30 the per capita medical costs associated with RA are approximately 1.5 times that of
OA.

In some cases, estimates of prevalence varied widely. TBI and SCI are both prominent
examples. Estimates of the prevalence of TBI range considerably based on differing
methodologies, and only one nationally-representative study was identified.61 Among SCI
figures, prevalence estimates ranged from 291,000 individuals®? to 2.6 million.81 Altogether,
these examples suggest that epidemiological data present in the literature vary widely and
perhaps indicates that further investigation is needed.

We caution readers against drawing too many comparisons between the conditions and
crafting conclusions based solely on the data presented here. There is considerable
methodological variability and subtlety in the information that we have provided. Indirect
costs—and as a result, total costs—had variable methodologies. Likewise, studies of
activity and work limitations could not be reviewed for quality because they differ in their
methodologies and outcomes measures. Because of this, there is also no singular, validated
tool to assess the quality of these types of studies. Making comparisons along any of these
metrics is thus challenging.

This paper ultimately builds on findings by Ma, Chan, and Carruthers® by implementing a
quality review stage. Among studies assessed for quality, only about half were generalizable
to the US population and were conducted with sufficient rigor to be included here, which
complicates all but very broad comparisons between conditions. Thus, there is a need for
more robust, standardized studies in order to guide policymakers’ and researchers’ approach
to conditions frequently requiring rehabilitation.

Study Limitations

In this article, the conditions are treated as if they occur in isolation. In reality, individuals
often have multiple comorbidities that may impact costs and functional limitations. Indeed,
some of the conditions here may overlap: it is possible that an individual sustains both a SCI
and TBI, and OA is a common cause of back pain. We were unable to fully address these
interactions. Another limitation of this review is that, while the majority of sources were
published within the last 5 years, the data used were sometimes older. More recent data are
needed to produce more up to date analyses. A final limitation of this study is that studies
varied widely in methodology, disease definitions, and data availability. While we performed
quality grading of the papers included, we urge the reader to be cautious in making direct
comparisons among these conditions. We have included only the broadest trends where
possible while emphasizing that doing so does not imply that certain conditions ought to

be prioritized over others. Our purpose is to present these data to serve as a springboard

for further investigation, not to suggest which conditions are more important than others.
These outcomes are only one part of the more complex analysis that needed to make specific
recommendations. Other measures that were not considered here either systematically or at
all (e.g. cost-efficacy of different interventions, years lived with disability, and so forth) may
be relevant and enlightening.
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CONCLUSIONS

Back pain and OA have the greatest overall prevalence and medical costs, followed by
stroke. Other conditions such as TBI, SCI, MS, RA, or amputation may have a lower
prevalence but carry a large per patient effect. Further research is needed to determine how
the outcomes examined in this review should be weighed to determine their relative impact.
Standardizing research methods across conditions would yield more comparable data which
could be informative for further action.
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