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Abstract

Background For minority populations in the United

States, especially African Americans, Hispanics, and

Native Americans, healthcare disparities are a serious

problem. The literature documents racial and ethnic utili-

zation disparities with regard to THA and TKA.

Questions/purposes We therefore (1) defined utilization

disparities for total joint arthroplasty in racial and ethnic

minorities, (2) delineated patient and provider factors

contributing to the lower total joint arthroplasty utilization,

and (3) discussed potential interventions and future

research that may increase total joint arthroplasty utiliza-

tion by racial and ethnic minorities.

Methods We searched the MEDLINE database and

identified 67 articles, 21 of which we excluded. By

searching Google and Google Scholar and reference lists of

the included articles, we identified 40 articles for this

review. Utilization disparities were defined by documented

lower utilization of THA or TKA in specific racial or ethnic

groups.

Results Lower utilization of THA and TKA among some

racial and ethnic minority groups (African Americans,

Hispanics) is not explained by decreased disease preva-

lence or disability. At least some utilization disparities are

independent of income, geographic location, education,

and insurance status. Causal factors related to racial and

ethnic disparities may be related in part to patient factors

such as health literacy, trust, and preferences. Provider

unconscious or conscious biases or beliefs also play a role

in at least some healthcare disparities.

Conclusions Racial and ethnic THA and TKA utilization

disparities exist. These disparities are not explained by

lower disease prevalence. The existing data suggest patient

education, improved health literacy regarding THA and

TKA, and a patient-provider relationship leading to

improved trust would be beneficial. Research providing a

better understanding of the root causes of these disparities

is needed.

Introduction

Race- and ethnicity-based healthcare disparities have been

well established by numerous studies in the literature, in

health care generally and in orthopaedics specifically. A

2005 Institute of Medicine report confirmed racial and

ethnic minorities receive lower-quality health care and

have poorer health outcomes than their white counterparts

in the United States [46]. In 2004, the Sullivan Commis-

sion concluded racial and ethnic minorities, especially

African Americans, Latinos, Native Americans, and some

Asian Pacific Islander subpopulations, experience higher

rates of illness, disability, and premature death than

whites [12]. On average, African Americans have the worst

health profile among the racial/ethnic groups. The literature

provides numerous examples of race-based disparities both

in general access to care issues and regarding usage of

specific therapies [5, 10, 39, 43].

Inequality in the healthcare system includes differential

rates of not only disease and/or diagnosis but also access to

screening or corrective procedures. The incidence of
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angioplasty and coronary artery bypass graft surgery in

African American patients is currently 1
.
2 that of non-

Hispanic white patients despite a 50% increase in the

mortality rate for heart disease. Additionally, African

Americans are less likely to receive interventional cardiac

procedures than white patients [10, 39, 42]. One study

demonstrated cardiac catheterization was less likely to be

recommended for male and female African American

patients than their white counterparts when trained white

and African American actors presented with identical

clinical symptoms, age, sex, history, comorbidities, medi-

cal testing, and insurance status [42]. Only 37% of

Hispanics and 49% of African Americans received a

colorectal cancer screening in 2007, compared with 57% of

whites [2].

Disparities also extend to musculoskeletal conditions.

Osteoarthritis (OA) is the leading cause of disability in the

United States and is the main indication for total joint

arthroplasty (TJA). More than 27 million adults have OA, a

number expected to increase with increasing life expec-

tancies. Activity limitation due to OA was reported by

approximately 19 million US adults each year between

2003 and 2005, and 1
.
2 of all adults will develop symp-

tomatic OA of the knee at some point in their lives [36].

THA and TKA are the most commonly performed proce-

dures for OA. TJA is performed to reduce patient pain and

suffering, increase quality of life, and improve productivity

[40]. This procedure is a safe and cost-effective treatment

for alleviating pain and restoring physical function in

patients who fail to respond to nonsurgical therapy [38].

Given the established effectiveness of THA and TKA,

decreased utilization of TJA in appropriate candidates on

the basis of race and/or ethnicity represents a genuine racial

or ethnic disparity.

Several steps are required to confirm the presence of a

true healthcare disparity or inequity. If the disparity is

related to underutilization of a procedure, it is important to

establish the diminished utilization is not due specifically

to decreased burden or severity of disease or to comor-

bidities where the greater risks of intervention warrant

decreased utilization. For a healthcare disparity to be spe-

cifically a racial or ethnic disparity, it is important to

establish the disparity persists even after correction for

insurance status and access to care. Moreover, social

injustices and disparities in health care are not only ethical

and moral issues but are also important in terms of their

economic burden to the healthcare system.

The purposes of this review were therefore to (1) define

utilization disparities for TJA in racial and ethnic minori-

ties, (2) better understand patient factors and provider

factors contributing to the lower utilization of TJA, and

(3) discuss potential interventions and future research that

may increase TJA utilization by racial and ethnic minorities.

Search Strategy and Criteria

We performed an electronic literature search to identify

English-language articles on healthcare disparity in dif-

ferent population groups who had undergone THA or TKA.

The MEDLINE database was searched using both Ovid and

PubMed interfaces. The searches were limited to studies

published between January 1994 and September 2010. The

year 1994 was chosen as the start date because the category

‘‘Hispanic’’ was added this year as a demographic category

in the Medicare database. The following subheadings were

used: arthroplasty or replacement of knee, arthroplasty or

replacement of hip, healthcare disparities, health status

disparities, minority groups, and population groups. We

found 67 articles. We excluded abstracts, letters, com-

ments, and articles describing special implant designs for

different ethnic groups, surgical outcomes, complications,

comorbidities, thromboprophylaxis, bone morphometry,

and utilization of physical therapy. We also excluded

studies related to populations outside the United States.

After the exclusions, 21 articles were left. To identify

additional relevant references, the reference lists of the

articles retrieved were checked manually. Among these

articles, we searched in the titles using the keywords ethnic

or racial disparity and total hip or knee arthroplasty. The

same keywords were also used to conduct a search on

Google (http://www.google.com) and Google Scholar

(scholar.google.com/). Nine articles were identified among

the reviewed articles. After adding the relevant articles and

the information from the Google and Google Scholar

search, a total of 40 references were used in this review.

Defining Racial and Ethnic Utilization

Disparities in TJA

The first purpose of this review was to investigate whether

TJA is utilized less frequently in racial and ethnic minor-

ities and whether underutilization of TJA in racial and

ethnic minorities is medically justified.

It is important to understand, in some cases, higher

utilization may represent inappropriate or overutilization,

as has been suggested in the case of some spinal procedures

according to the Dartmouth Atlas [48]. Nevertheless, lower

utilization of THA and TKA in racial and ethnic minorities

has often been referred to as underutilization. While the

appropriate utilization of THA and TKA has not been

precisely defined, several independent evaluations have

demonstrated THA and TKA have been highly successful

in decreasing pain and improving function at their current

utilization rates [32, 33, 37, 49]. Studies using validated

patient-generated outcome tools have demonstrated THA

and TKA are among the most cost-effective medical or
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surgical interventions based on cost per quality-of-life

years [20, 31, 32]. Moreover, quantitative analysis to

determine correct TKA utilization among 50,000 patients

in both high- and low-utilization counties in Ontario,

Canada, demonstrated, even in high utilization counties,

there was substantial unmet need, supporting evidence that

variation represents underutilization rather than overutili-

zation in the case of TKA [21, 49].

Several studies confirm lower utilization of TKA and/or

THA among racial and/or ethnic minorities [11, 15, 35]

(Table 1). Lower utilization of THA and TKA has been

documented in African Americans and Hispanics. In some

studies, lower utilization has been confirmed even after

correction for education, income, insurance status, and/or

medical comorbidities. The lower utilization of THA and

TKA among African Americans and Hispanics cannot be

medically justified. The incidence of activity-related OA

among African Americans and Hispanics is at least equal to,

if not greater than, among non-Hispanic whites [5, 8].

Although one study found the prevalence of OA to be lower

in Hispanics than in whites and African Americans [4],

more recent work suggests OA-related limitations, higher

prevalence of knee symptoms, radiographic knee OA, and

symptomatic knee OA are already disproportionately high

among older adults and minority groups [3, 9, 18, 38].

Despite similar risks among African Americans and

whites for symptomatic knee OA, numerous studies have

demonstrated the usage of TKA is lower for African

Americans than for whites [28, 44, 45, 47]. Furthermore,

there is evidence that racial and ethnic disparities are

widening with regard to the utilization of TJA [34]. Older

African American and Hispanic persons report OA-related

TJAs about 2/3 less frequently than white persons of similar

age [13]. Furthermore, studies from both the Medicare

system and the Veterans Affairs (VA) systems, in which

enrolled patients have similar insurance coverage, confirm

African American patients utilize TKA less frequently than

white patients and the differences in utilization cannot be

accounted for by geographic variation, insurance coverage,

or medical comorbidities [22, 26, 28, 44, 45].

Using the Medicare database, Mahommed et al. [33]

analyzed 61,568 patients who had had a primary THA and

13,483 who had had a revision THA during a 1-year per-

iod. The authors found rates for primary THA were higher

for whites than African Americans and for those with a

higher income. Skinner et al. [44] found, even after

adjusting for regional variations, income, and insurance

status, African American men were markedly less likely

than white men to undergo TKA.

Studies within the VA healthcare system have also been

useful for identifying existing disparities in patient utiliza-

tion of TJA [37, 40] due to its usage (an estimated 2.5 million

veterans annually) and electronic recordkeeping [40].

Using these databases, Jones et al. [28] evaluated 260,856

VA patients older than 50 years with lower-extremity OA

to estimate the racial inequality in TKA. In the 2-year

followup period, African Americans were less likely than

whites to undergo TKA [28]. Additionally, Ibrahim et al.

[26] compared 30-day medical and surgical complications

and mortality among white, African American, and

Hispanic veterans undergoing TKA (12,108 patients) and

THA (6703 patients) over a 5-year period. Although the

groups had similar unadjusted 30-day risks of mortality

after THA or TKA, African Americans had a higher

relative risk of both non-infection-related and infection-

related complications after TKA. Hispanic patients had a

higher risk of infection-related complications after TKA,

but race/ethnicity was not associated with either non-

infection-related or infection-related complications after

THA [26]. While the VA healthcare system may be

limited in some ways (few women), both the VA and

Medicare systems control for access to health care and

provide a large database for study, allowing a clear race

disparity in TJAs to emerge.

Table 1. Comparison of arthroplasty usage among races and ethnic groups reported in the literature

Study Data years African American White Hispanic Data reported*

Cisternas et al. [11] (2009) 2000–2006 5.6 9.2 NA Rate (TKA only)

Escalante et al. [15] (2002) 1995–1996 0.49 1.0 0.29 OR (THA only)

McBean and Gornick [34] (1994) 1986 1.09 (hip)

1.21 (knee)

2.47 (hip)

2.11 (knee)

NA Rate

Skinner et al. [44] (2006) 1988–1994; 2000 4.33 (women)

1.60 (men)

5.68 (women)

4.46 (men)

4.69 (women)

3.17 (men)

Rate (TKA only)

Skinner et al. [43] (2003) 1998–2000 4.84 (women)

1.84 (men)

5.97 (women)

4.82 (men)

5.37 (women)

3.46 (men)

Rate (TKA only)

* Denotes whether numbers represent rate per 1000 individuals in the healthcare system or an odds ratio (OR) compared to whites;

NA = not applicable.
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Patient and Provider Factors Contributing to TJA

Utilization Disparities in Racial and Ethnic Minorities

Factors attempting to explain variation among races with

regard to health care are typically described as patient-

specific, provider-specific, or system-related. While these

categories emerge when describing causal factors of racial

and ethnic healthcare disparities, it is important to note

they are closely related. We will focus on patient and

provider factors as system-related factors are difficult to

isolate or solve.

From the patient’s perspective, barriers to equal care

include differences in socioeconomic status; variations in

patient recognition of symptoms; thresholds for seeking

care; effective communication of symptoms to a provider

who understands their meaning; expectations of care; racial

and ethnic differences in patterns of self-care; and with

regard to TJA, familiarity with procedures, expectations of

postoperative outcomes, the influence of prayer on will-

ingness to undergo surgery, and perception of symptoms

and adherence to preventive measures and medications

[14, 30, 40].

Several studies have attempted to better understand

patient factors that play a role in decreased utilization of

TKA among African American patients. These studies

have demonstrated African American patients are less

familiar with TKA than their white counterparts [37], less

likely to know someone who has undergone TKA [19, 24,

25, 39], less likely to believe TKA will end in a successful

outcome [40], and more likely to anticipate greater peri-

operative pain and longer recovery [8]. African American

patients are also more likely to believe prayer [4, 16,

27, 29] and nontraditional therapies such as herbal reme-

dies will be beneficial [23]. In addition, African American

patients have lower trust in the healthcare system in gen-

eral, and among African American patients, those who do

not have a primary care physician have even less trust

[17, 25, 47]. While trust and compliance are characterized

as patient factors, it is important for us as healthcare pro-

viders to recognize our role in facilitating trust and

compliance by educating our patients and communicating

with them in a culturally competent manner using termi-

nology they understand and can relate to.

We identified no published data specifically on provider-

related factors as they relate to lower utilization of THA

and TKA in racial and ethnic minorities. However, one

study evaluating the role of utilization of TKA in female

patients reported both primary care physicians and ortho-

paedic surgeons were less likely to recommend TKA for a

standardized woman actor with moderate OA compared

with a male actor with moderate OA and similar presen-

tation [6]. In addition, another study not related to THA or

TKA demonstrated physicians were less likely to

recommend cardiac catheterization for African American

male and female actors compared with non-Hispanic white

actors presenting with identical history and findings [42].

Provider-related factors related to race and ethnicity have

yet to be specifically studied in TJA; nevertheless, these

studies should make us aware of the potential for conscious

or unconscious bias to play a role in some of our treatment

recommendations or decisions. More research will be

needed to better understand these issues.

Elimination of Racial and Ethnic TJA

Utilization Disparities

Several studies have documented the success, efficacy, and

cost-effectiveness of THA and TKA for advanced OA

[7, 20, 31, 32, 37]. In addition, disabling OA is at least as

prevalent among African Americans and Hispanics as

among non-Hispanic whites [9, 35]. Therefore, the evi-

dence would suggest reduction or elimination of racial and

ethnic TJA disparities is most likely best accomplished by

increasing the utilization of TJA by African Americans and

Hispanics with sufficient pain and disability related to OA

rather than by decreasing utilization in non-Hispanics

whites.

Elimination of utilization disparities requires improving

our understanding of the root causes of these disparities

from the perspective of the patient, the provider, and the

health system as a whole with further research and devel-

oping and implementing a plan to address the root causes

we are aware of now.

Research to further understand the root causes of TJA

utilization disparities would be facilitated by increased

funding for health disparity research, particularly as it

applies to TJA and musculoskeletal disease. In addition,

physician-scientist training programs that provide clini-

cians with interest in musculoskeletal health disparities

with the research background and tools to compete for

funding would also facilitate improving this understanding.

Developing and implementing an intervention to

improve TJA utilization by racial and ethnic minorities

should focus on the patient factors discussed. Patients are

more prepared to make informed choices that are in their

best interests when they have a good understanding of their

condition, the prognosis of their disease, the treatment

options, the specifics regarding what is involved with each

treatment option, and the likely outcome and risks of

intervention. Opportunities to improve minority patients

‘‘health literacy’’ related to joint diseases and TJA include

educational programs through medical providers, media

outlets, churches and faith organizations, and other com-

munity establishments that reach minority patients,

particularly those that focus on education and engender
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trust. It is also important that we as physicians accept some

responsibility in educating our patients, particularly those

with a poorer understanding of their disease and options for

treatment, to empower our patients to make more informed

choices. Given the success rate of TJA, improving racial

and ethnic minorities understanding of the natural pro-

gression of OA and the documented success of TJA would

likely decrease utilization disparities at least as they are

related to patient factors.

Racial and ethnic disparities in TJA and in general

remain a challenging dilemma. We do not have the answers

at this time, but with increased education, awareness, and

research, we should have more answers in the future.

Discussion

For minority populations in the United States, especially

African Americans, Hispanics, and Native Americans,

healthcare disparities are a serious problem. Several studies

have documented racial and ethnic utilization disparities

with regard to both THA and TKA. We therefore

(1) defined the lower utilization of THA and TKA in racial

and ethnic minorities, (2) delineated patient and provider

factors contributing to lower utilization of TJA, and

(3) discussed potential interventions and future research

that may increase TJA utilization by racial and ethnic

minorities.

There are limitations to the literature and our study.

First, most studies examining racial and ethnic disparities

in TJA utilization have been conducted with the Medicare

database and this may provide an incomplete view of the

level of disparity. Approximately 35% of patients who

receive TJAs are younger than Medicare age; therefore, the

Medicare population-based studies may underestimate the

extent of utilization variations. Second, using the Medicare

patient population as the denominator for calculating the

TJA population does not reflect the real population, as most

are not candidates for arthroplasty [22]. Third, we specif-

ically limited our study to the US population, so our data

would not necessarily apply to other countries.

Where are we now? Studies evaluating the prevalence of

OA and disability from OA have shown African Americans

and Hispanics to have at least equal, if not greater, preva-

lence of OA and disability related to OA compared with

non-Hispanic whites [9, 12]. Therefore, lower utilization is

not justified based on need. In the study from the VA

Medical Center by Ibrahim et al. [23], there was no dif-

ference in the Charlson Comorbidity Index among African

Americans, who were less likely to undergo TJA than non-

Hispanic whites, who were more likely to undergo TKA.

Thus, medical comorbidities do not appear to explain the

lower utilization of TJA among racial and ethnic minorities.

The second important issue in understanding where we

are now is understanding the etiology of these utilization

disparities. The reasons for the observed racial and ethnic

disparities in the use of THA and TKA for the management

of OA are complex and remain an important subject of

research [22].

Where do we need to go? Elimination of racial and

ethnic TJA utilization disparities requires a better under-

standing of the factors responsible for these disparities.

There is at least some evidence that patient factors such as

less familiarity with TJA, lower expectations with TJA,

and decreased trust in the medical system play a role in

African American patients being reluctant to undergo TJA.

In the attempt to remove these barriers, education and

communication are necessary. Both the provider and the

patient are required to establish trust and communicate in a

manner that allows the other party to understand and be

empowered to combat disease. Ideally, the patient should

take an active role in learning about his or her condition,

and the provider should assess the baseline knowledge of

the patient and educate the patient regarding his or her

condition, prognosis, treatment options, risks, and expec-

tations. It is important to understand previous unethical

abuses in medicine have contributed to the lack of trust

many ethnic minorities have for healthcare providers

and the healthcare system as a whole (Tuskegee experi-

ments) [1]. Consequently, it behooves us as physicians and

healthcare providers to exert empathy and the necessary

energy to establish trust, improve the health literacy of our

patients, and empower our patients to make informed

choices in the best interests of their health.

How do we get there? Education is a tool for containing

cost. Providing consumers with more information about

their disease has been one of the major developments in the

healthcare services market in the recent years. This infor-

mation can be supplied by the physicians [46]. Recently,

innovative patient educational programs with collaboration

between medical providers and church or community

organizations have led to increased health knowledge and

improvements in health status of minority participants in

these programs [41]. These programs aim to increase health

literacy, improve patients understanding of how to access

care, and empower patients to actively participate in

medical decision-making and follow through on medical

treatment plans. Finally, new research may help identify

causes of racial and ethnic disparities, design interventions

targeting the elimination of disparities, and evaluate the

effectiveness of such programs.

Every human being of any sex, ethnicity, race, or

background deserves quality health care. Healthcare pro-

viders have an ethical responsibility to value life and

maintain the quality of life equally for all patients.

Emphasis on compassionate and culturally competent care,
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optimization of the patient-physician relationship, and

improved diversity and awareness of the healthcare deliv-

ery team are all important factors for improving health care

for our patients.
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