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Abstract
Background Musculoskeletal urgent care centers (MUCCs) are becoming an alternative to emergency departments 
for non-emergent orthopedic injuries as they can provide direct access to orthopedic specialty care. However, 
they tend to be located in more affluent geographies and are less likely to accept Medicaid insurance than general 
urgent care centers. MUCCs utilize websites to drive patients to their centers, and the content may influence patients’ 
consumer behaviors and perceptions of the quality and accessibility of the MUCCs. Given that some MUCCs target 
insured patient populations, we evaluated the racial, gender, and body type diversity of website content for MUCCs.

Methods Our group conducted an online search to create a list of MUCCs in the United States. For each MUCC, we 
analyzed the content featured prominently on the website (above the fold). For each website, we analyzed the race, 
gender, and body type of the featured model(s). MUCCs were classified according to their affiliation (i.e. academic 
versus private) and region (i.e. Northeast versus South). We performed chi-squared and univariate logistic regression 
to investigate trends in MUCC website content.

Results We found that 14% (32/235) of website graphics featured individuals from multiple racial groups, 57% 
(135/235) of graphics featured women, and 2% (5/235) of graphics featured overweight or obese individuals. 
Multiracial presence in website graphics was associated with the presence of women on the websites and Medicaid 
acceptance.

Conclusion MUCC website content has the potential to impact patients’ perceptions of medical providers and the 
medical care they receive. Most MUCC websites lack diversity based on race and body type. The lack of diversity in 
website content at MUCCs may introduce further disparities in access to orthopedic care.
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diversity

Characterizing the lack of diversity 
in musculoskeletal urgent care website 
content
Chloe C. Dlott1*, Tanner Metcalfe1, Anchal Bahel1, Sanjana Jain1, Claire A. Donnelley1, Jehanzeb Kayani1 and  
Daniel H. Wiznia1

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-023-09270-5&domain=pdf&date_stamp=2023-3-28


Page 2 of 7Dlott et al. BMC Health Services Research          (2023) 23:297 

Background
Many orthopedic practices utilize websites to provide 
information about their practices to the public. It has 
been demonstrated that potential patients who view web-
site content for orthopedic surgeons are more likely to 
perceive surgeons as competent and more able to provide 
quality care than surgeons without practice websites [1].

Research has shown that racial minorities respond 
more favorably to websites that feature similar racial 
minority models [2–4]. This emphasizes the importance 
of featuring a diverse selection of models when describ-
ing health services in order to cater to all patients. If web-
sites are not diverse in delivering their message, this may 
contribute to health disparities faced by racial, gender, 
and weight-based minorities [5–8].

Musculoskeletal urgent care centers (MUCCs) have 
risen in popularity over the past ten years, in part due to 
increased wait times for patients at emergency depart-
ments [9]. MUCCs are specialized acute care centers 
focusing on ambulatory orthopedic injuries such as frac-
tures and sprains and offer services such as triage, work 
up, and imaging [10]. These centers are marketed to 
patients as an alternative to the emergency department 
(ED) because they offer fast-track referrals to orthope-
dic specialists and reduced costs compared to ED vis-
its [11]. The reduced costs and shorter wait times make 
MUCCs an attractive option to patients and could poten-
tially result in improved patient satisfaction scores [12]. 
However, MUCCs are known to be preferentially located 
in affluent areas and can have restrictive policies toward 
patients with Medicaid, potentially contributing to health 
disparities [13, 14].

MUCCs utilize websites to drive patients to their cen-
ters, and the content may influence patients’ consumer 
behaviors and perceptions of the quality and accessibility 
of the MUCCs. Given that some MUCCs target insured 
patient populations, we evaluated the racial, gender, and 
body type diversity of website content for MUCCs.

Methods
Study design and setting
To investigate the diversity in website content for 
MUCCs, we performed a comprehensive search for all 
MUCCs in the United States. In June 2021, our study 
population was determined and included all MUCCs in 
the United States located using Google Maps (Moun-
tain View, CA, USA). We used the phrases “XX muscu-
loskeletal urgent care”, “XX orthopedic urgent care”, and 
“XX MSK urgent care”, where XX was replaced with the 
two-letter state postal abbreviation. All search results 
were investigated on Google Maps to determine if they 
met the classification for a MUCC. Once a MUCC was 
located on Google Maps, Google (Mountain View, CA) 
was used to find the MUCC website. In addition, the list 

of MUCCs we developed was compared to a prior list of 
MUCCs created by Yousman et al. [14] to ensure all pos-
sible MUCCs were included.

Participants/study subjects
The classification of a MUCC was a clinic that had same-
day appointments or walk-in appointments. Orthopedic 
surgical centers that offered to schedule appointments 
the next day or the day after were excluded prior to col-
lecting website graphic data. We excluded general urgent 
care centers and orthopedic clinic offices prior to collect-
ing website graphic data. We found a total of 619 MUCCs 
in 49 states, excluding Delaware which had no open 
MUCCs. To collect information from MUCC websites, 
we examined content on the webpage that did not require 
scrolling (above the fold). Given that prior research has 
shown that website users spend more time looking at 
information above the fold [15, 16], we elected to only 
include website content that was visible without scrolling 
on the main page of the website. All website pages were 
viewed on a 13” laptop screen to standardize the size of 
the website page. We did not click on additional website 
tabs to look for other graphics. Videos were excluded. No 
information was collected on website graphics that did 
not feature a model or only included body parts such as 
a hand. If there was not a prominent website graphic, the 
MUCC was omitted from analysis. A total of 235 promi-
nent website graphics were discovered. As some MUCC 
websites had multiple locations listed and patients would 
be able to access the MUCC website through different 
location specific search terms, we included all MUCC 
locations in our analyses. Any MUCCs for which we were 
unable to collect data were excluded from the analysis.

Variables, outcome measures, data sources, and bias
We collected the following yes/no variables for each 
prominently featured website graphic (above the fold 
and visible without scrolling) that included human fig-
ures (either full models or partial models with identifi-
able characteristics) on the website to portray a patient 
(model)(s): only white model(s), multiracial presence, 
presence of women, presence of obese/overweight 
model, white feature model, and female feature model. 
We selected race/ethnicity, gender, and body habitus as 
our primary variables given that prior research in ortho-
pedic surgery has demonstrated that patients from racial 
or ethnic minority backgrounds, women, and obese 
patients may have difficulty accessing orthopedic care 
and may have worse outcomes following orthopedic sur-
gery [17–19]. To minimize bias, two authors reviewed 
each graphic to collect the above variables and a third 
author was included if any disagreement regarding the 
variables arose, which occurred infrequently. A study by 
Tirrell et al. utilized an author as a reviewer to assess race 
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and gender of models included in social media posts by 
various plastic surgery groups [20]. Rankin et al. used a 
similar methodology including the use of two author 
reviewers for direct-to-consumer advertising in total 
joint arthroplasty [21]. Prior research has demonstrated 
that APIs used to classify race/ethnicity and gender of 
graphics can have low accuracy which is why we utilized 
multiple reviewers instead of an API [22, 23]. Multiracial 
presence was defined as when a website graphic por-
trayed individuals from multiple racial groups (includ-
ing White, Hispanic, Black, and Asian) at the same level 
of perspective. A graphic would not qualify for multira-
cial presence if a white model was the focus with mod-
els with different races in the background; all individuals 
had to be featured equally. A feature model was defined 
as the model that was most prominent in the graphic 
either by being the largest graphic or being in the fore-
ground of the graphic. If a graphic included models from 
multiple racial groups with a white model in the fore-
ground, then this graphic was classified as having a white 
feature model. Rankin et al. used a similar classification 
scheme with non-white focused advertisements which 
are equivalent to multiracial graphics in this study and 
white-focused advertisements which are equivalent to 
white feature model graphics in this study [21]. We chose 
to use this classification scheme as we felt that graphics 
with white models in the foreground with multiple racial 
groups in the background does not portray true equity in 
representation. As in Rankin et al. [21], the presence of 
overweight/obese models was determined as when mod-
els had an estimated body mass index of greater than 30. 
While this is a more subjective measure, each graphic 
was reviewed by two of the authors and confirmed by a 
physician.

Individual MUCCs were classified according to their 
affiliation as either nonaffiliated (without a connection 
to a hospital or practice), extension (a MUCC associ-
ated with a private practice or nonacademic hospital), 
or academic (associated with a teaching hospital). They 
were also classified according to their geographic region 
(Northeast, South, Midwest, West) according to the U.S. 
Census definitions of region [24]. Cash payment prices 
(the required payment for an appointment for a patient 
without insurance) for individual MUCCs were collected 
in a previous study by Yousman et al. [14].

Primary and secondary study outcomes
Our primary study goal was to characterize the racial, 
gender, and body type diversity present in website con-
tent for MUCCs across the United States. To achieve this, 
we collected website graphic information as explained 
above and identified the race, gender, and body type of 
the model(s) portrayed in each graphic.

Our secondary study goal was to analyze what factors 
increased the likelihood of diverse website content such 
as MUCC affiliation, MUCC region, and cash payment 
cost. We achieved this by performing analysis to inves-
tigate which factors were most strongly associated with 
increased website content diversity.

Statistical analysis
Chi-squared and univariate logistic regression analyses 
were performed to analyze trends in MUCC website con-
tent and to investigate factors that were associated with 
increased diversity in website graphics. All statistical 
analysis was performed using Stata Version 16.1 (Stata-
Corp, College Station, TX).

Results
Overview
Overall, 14% (32/235) of MUCCs had graphics on their 
websites that included individuals from multiple racial 
groups at equal levels of perspective, 80% (188/235) of 
graphics featured only white models, 57% (135/235) of 
graphics included women, 2% (5/235) included obese 
or overweight models, 86% (203/235) of graphics had a 
white feature model, and 34% (81/235) of graphics had a 
female feature model (Table 1).

Differences in website graphics by region
Website graphics with a white feature model differed by 
region (p < 0.01) with the South having the highest pro-
portion of website graphics with white feature models 
and the Northeast having the lowest proportion. Website 
graphics with a female feature model differed by region 
(p < 0.01) with the Northeast having the highest propor-
tion of website graphics that had a female model as the 
most predominant figure in the graphic and the South 
having the lowest proportion. There were no differences 
in the proportion of website graphics that included body 
type diversity between geographic regions in the United 
States (p > 0.05) (Table 1).

Differences in graphics by Medicaid acceptance and cash 
payment price
For graphics at MUCCs that accepted Medicaid, 76% 
(120/158) included only white models, 18% (28/158) had 
multiracial presence, 60% (95/158) included women, 
3% (4/158) included obese/overweight models, 84% 
(133/158) included white feature models, and 34% 
(53/158) included female feature models. For graphics 
at MUCCs that did not accept Medicaid, 88% (68/77) 
included only white models, 5% (4/77) had multira-
cial presence, 52% (40/77) included women, 1% (1/77) 
included obese/overweight models, 91% (70/77) included 
white feature models, and 36% (28/77) had female fea-
ture models. The average cash payment price at the 205 
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MUCCs for which we had data was $251 (standard devia-
tion (SD): 95) for MUCCs with graphics that included 
only white models, $233 (SD: 85) with graphics that 
had multiracial presence, $245 (SD: 98) with graphics 
that included women, $282 (SD: 103) with graphics that 
included obese/overweight models, $252 (SD: 93) for 
graphics with white feature models, and $245 (SD: 98) for 
graphics with female feature models (Table 1).

Factors associated with multiracial presence in website 
graphics
MUCCs that accepted Medicaid were more likely to 
have a multiracial presence in their website graphics 
(OR = 1.11, 95% CI: 1.00–1.22, p = 0.04). Additionally, 

the presence of women in website graphics was associ-
ated with an increased likelihood of multiracial presence 
(OR = 1.18, 95% CI: 1.08–1.29, p < 0.001). Region, MUCC 
affiliation, and cash payment price were not associated 
with multiracial presence in website content (Table 2).

Factors associated with women in website graphics
Websites that had a multiracial presence in their graphics 
were also more likely to feature women (OR 1.44, 95% CI: 
1.18–1.76, p < 0.001). Region, MUCC affiliation, cash pay-
ment price, and MUCC Medicaid acceptance were not 
associated with the presence of women in website con-
tent (Table 3).

Table 1 Website Graphic Content Patterns of Musculoskeletal Urgent Care Centers
Only White 
Model(s)
n (%)

Multiracial 
Presence
n (%)

Presence of 
Women
n (%)

Presence of Obese/
Overweight Model(s)
n (%)

White Feature 
Model
n (%)

Female 
Feature 
Model
n (%)

Overall N = 235 188 (80%) 32 (14%) 135 (57%) 5 (2%) 203 (86%) 81 (34%)

Region Northeast
(n = 67)

48 (72%) 13 (19%) 43 (64%) 1 (1%) 50 (75%) 34 (51%)

Midwest
(n = 48)

37 (77%) 8 (17%) 32 (67%) 1 (2%) 43 (90%) 16 (33%)

South
(n = 88)

78 (89%) 7 (8%) 42 (48%) 2 (2%) 82 (93%) 20 (23%)

West
(n = 32)

25 (78%) 4 (13%) 18 (56%) 1 (3%) 28 (88%) 11 (34%)

Region
P-value

0.06 0.19 0.10 0.96 p < 0.01 p < 0.01

Affiliation Private Practice
(n = 206)

168 (82%) 24 (12%) 113 (55%) 5 (2%) 183 (89%) 66 (32%)

Academic Hospital
(n = 16)

11 (69%) 5 (31%) 12 (75%) 0 (0%) 11 (69%) 9 (56%)

No Affiliation
(n = 13)

9 (69%) 3 (23%) 10 (77%) 0 (0%) 9 (69%) 6 (46%)

Medicaid 
Acceptance

Yes
(n = 158)

120 (76%) 28 (18%) 95 (60%) 4 (3%) 133 (84%) 53 (34%)

No
(n = 77)

68 (88%) 4 (5%) 40 (52%) 1 (1%) 70 (91%) 28 (36%)

Average Cash Pay-
ment Price

n = 205*
$ ± SD

$251 ± 95 $233 ± 85 $245 ± 98 $282 ± 103 $252 ± 93 $245 ± 98

SD: standard deviation

*Cash payment price was not available for 30 musculoskeletal urgent care centers

Table 2 Factors Associated with Multiracial Presence in Website 
Graphics (n = 205)*
Factor Odds 

ratio
p-value 95% con-

fidence 
interval

Region 0.97 0.28 [0.93, 1.02]

Affiliation 1.02 0.73 [0.90, 1.16]

Cash Payment Price* 1.00 0.41 [0.99, 1.00]

Medicaid Acceptance 1.11 0.04 [1.00, 1.22]

Presence of Women 1.18 p < 0.001 [1.08, 1.29]
*Cash payment price only available for 205 musculoskeletal urgent care centers

Table 3 Factors Associated with Presence of Women in Website 
Graphics (n = 205)*
Factor Odds 

ratio
p-value 95% con-

fidence 
interval

Region 1.01 0.87 [0.94, 1.08]

Affiliation 0.96 0.68 [0.79, 1.16]

Cash Payment Price* 1.00 0.43 [1.00, 1.00]

Medicaid Acceptance 1.02 0.81 [0.88, 1.18]

Multiracial Presence 1.44 p < 0.001 [1.18, 1.76]
*Cash payment price only available for 205 musculoskeletal urgent care centers
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Discussion
MUCC website content has the potential to impact 
patients’ perceptions of medical providers and the medi-
cal care they receive. Given that patients are more likely 
to respond to marketing content that reflects their per-
sonal demographic background, the lack of diversity 
in website graphics at MUCCs may introduce further 
disparities in access to orthopedic care [1–4, 25]. Our 
group sought to further explore and add to the minimal 
research that has been conducted on MUCC website 
content related to racial, gender, and body type diversity. 
Our study found limited diversity in website graphics for 
MUCCs with only 14% of graphics featuring multiracial 
presence, 80% of graphics featuring only white models, 
57% of graphics featuring women, and only 2% of graph-
ics featuring an overweight/obese individual. MUCCs 
that accepted Medicaid were more likely to have web-
site graphics with multiracial presence which may indi-
cate that they are attempting to provide service to a more 
diverse population. Cash payment price was not signifi-
cantly associated with the presence of women in web-
site graphics or multiracial presence in website graphics. 
More than half of MUCC websites did not include graph-
ics and as such were excluded from our analysis. This 
may indicate that these MUCCs either had insufficient 
funds or did not prioritize website content that included 
models.

A lack of racial diversity in medical marketing has 
been demonstrated in prior studies [20, 21]. Direct-to-
consumer marketing is most effective when it reflects 
a patient’s own demographic background [26]. In our 
study, racial diversity was examined by considering both 
the inclusion of multiracial presence in website graphics 
and the inclusion of website graphics that only included 
white models. It is especially concerning that MUCCs 
in the South are less likely to include individuals from 
racially diverse backgrounds in their website graph-
ics given the high racial diversity present in this region 
compared to the overall population [27]. Patients may be 
less likely to seek care at MUCCs that they feel are not 
treating patients with similar characteristics. Minority 
patients face many barriers to orthopedic care including 
decreased access, provider bias, and insurance status [6, 
13, 14, 28, 29]. Our data supports that MUCCs do not 
include content marketed to minority patients as 80% of 
website graphics included only white models while only 
14% featured a multiracial presence. Similar findings 
were reported by Rankin et al. [21], who found that non-
white-focused direct-to-consumer advertisements were 
utilized by total joint replacement medical device com-
panies approximately 14% of the time and Tirrell et al. 
[20] who found that overall approximately 88% of patient 
images displayed white skin tones and 12% displayed 
nonwhite skin tones.

Our study found that 57% of website graphics featured 
women. This is encouraging as it reflects that women are 
an integral part of orthopedic care. Women are more 
likely than men to present to the ED and are more likely 
to experience musculoskeletal related morbidities and 
pain [9, 30, 31]. Women have the potential to benefit 
from the specialized orthopedic care provided at MUCCs 
yet may not seek care for orthopedic concerns if they feel 
that MUCCs do not provide care for women.

Our study found that 2% of website graphics featured 
an obese/overweight model. This is similar to the find-
ings of Rankin et al. who found that approximately 3% of 
models included in direct-to-consumer advertisements 
for total joint arthroplasty were obese [21]. As 40% of the 
population in the United States is obese, MUCC website 
graphics do not capture the diversity present in the gen-
eral population [32]. Prior research has demonstrated 
that obese/overweight individuals experience stigma 
related to their weight which may lead to decreased care 
utilization [33, 34]. MUCCs may be creating further bar-
riers to care utilization for overweight/obese patients by 
employing marketing practices that exclude models with 
diverse body types. Focusing on increasing body type 
diversity in website graphics could be a starting point to 
increase overall diversity.

MUCCs that accept Medicaid and MUCCs with web-
site graphics that included women were associated with 
an increased likelihood of multiracial presence. Patients 
who identify as Black, Hispanic, and Asian are more likely 
to be insured by Medicaid [35] and perhaps MUCCs that 
accept Medicaid are trying to encourage patients from 
racial and ethnic minority backgrounds to seek care at 
their clinics. Additionally, as the presence of women is 
associated with an increased likelihood of multiracial 
presence, it is possible that diversity in one domain, such 
as gender, promotes diversity in other domains, such as 
race. As multiracial presence in website graphics is asso-
ciated with an increased likelihood of the presence of 
women in website graphics, this reinforces that diversity 
in one domain encourages diversity in another.

Limitations
Our study has several limitations. First, as no centralized 
database for MUCCs exists, our search strategy may have 
missed some MUCC locations given that Google Maps 
is limited to registered buildings and is partially crowd 
sourced. However, we feel that our search was com-
prehensive and encompassed all MUCCs that could be 
found on the internet. In addition, we were able to com-
pare our list with a previous list produced by Yousman et 
al. [14] which provided us with a way to further search for 
MUCCs. Second, it is possible that we misclassified the 
perceived race/ethnicity or body type of models featured 
in the website graphics. We minimized this risk by having 
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multiple authors review the website graphics and come to 
a consensus when a disagreement arose, which occurred 
infrequently. Misclassification of perceived race/ethnic-
ity or gender could be more likely if the graphic did not 
include a full human figure but instead included only a 
partial human figure. However, a very small number of 
graphics did not include full human figures and we only 
included graphics with partial figures if they had identifi-
able characteristics. We excluded graphics that only had 
specific body parts such as a hand as the risk of misclassi-
fication would be higher. Third, we only analyzed graph-
ics that were above the fold. It is possible that websites 
included graphics on other parts of the website. However, 
given that most people focus on content above the fold 
[15, 16], we felt this was a reasonable criterion for data 
collection. In addition, all data was collected on 13” lap-
tops to try and standardize the website content that was 
visible without scrolling.

Conclusion
The lack of diversity in website content at MUCCs may 
introduce further disparities in access to orthopedic 
care. We recommend that MUCCs feature more diverse 
graphics on their websites with the goal of reducing dis-
parities in orthopedic urgent care for minority patients. 
Further studies characterizing the impact of MUCC web-
site graphics on patient utilization should be investigated 
such as patient surveys that directly ask patients which 
factors, including website graphics, would impact their 
utilization of MUCCs. In addition, further studies could 
focus on other aspects of diversity such as disability sta-
tus or patient age and other possible factors that could 
impact diversity such as urban/rural location and diver-
sity of providers at each MUCC.

Abbreviations
ED  emergency department
MUCC  musculoskeletal urgent care center
SD  standard deviation

Acknowledgements
None.

Authors’ contributions
CCD: Contributed to study design, data analysis, and writing and revising 
manuscript. TM: Contributed to study content, data collection, and 
manuscript review. AB: Contributed to study content, data collection, and 
data analysis. SJ: Contributed to study content, data collection, and data 
analysis. CAD: Contributed to study content, data analysis, and manuscript 
review. JK: Contributed to study content, data analysis, and manuscript review. 
DHW: Contributed to inception of study, study design, study content, and 
manuscript review and editing.

Funding
The authors received no funding for this article.

Data Availability
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research was classified as “Not Human Subjects Research” by the Yale 
University Institutional Review Board so further ethics approval was not 
required and no consent to participate was needed. All methods were carried 
out in accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing Interests
The authors have no conflicts of interest related to this manuscript.

Received: 5 December 2022 / Accepted: 10 March 2023

References
1. Mohney S, Lee DJ, Elfar JC. The Effect of Orthopedic Advertising and 

Self-Promotion on a Naive Population. Am J Orthop (Belle Mead NJ). 
2016;45(4):E227–232.

2. Appiah O, Liu Y-I. Reaching the Model Minority: ethnic differences in 
responding to culturally embedded targeted- and non-targeted advertise-
ments. J Curr Issues Res Advertising. 2009;31(1):27–41.

3. Sierra JJ, Hyman MR, Heiser RS. Ethnic identity in advertising: a review and 
Meta-analysis. J Promotion Manage. 2012;18(4):489–513.

4. Jeanine Meyers Y, Janeice Morgan A. Targeted marketing and african ameri-
can millennial consumers. J Res Interact Mark. 2013;7(1):6–17.

5. Wheeler SM, Bryant AS. Racial and ethnic disparities in Health and Health 
Care. Obstet Gynecol Clin North Am. 2017;44(1):1–11.

6. Pandya NK, Wustrack R, Metz L, Ward D. Current concepts in Orthopaedic 
Care Disparities. J Am Acad Orthop Surg. 2018;26(23):823–32.

7. Stepanikova I, Oates GR. Perceived discrimination and privilege in 
Health Care: the role of socioeconomic status and race. Am J Prev Med. 
2017;52(1S1):86–S94.

8. Puhl RM, Heuer CA. The stigma of obesity: a review and update. Obes (Silver 
Spring). 2009;17(5):941–64.

9. Cairns C, Ashman JJ, Kang K. Emergency Department Visit Rates by Selected 
Characteristics: United States, 2018.NCHS Data Brief2021(401):1–8.

10. Anderson TJ, Althausen PL. The role of dedicated Musculoskeletal Urgent 
Care Centers in reducing cost and improving Access to Orthopaedic Care. J 
Orthop Trauma. 2016;30(Suppl 5):3–S6.

11. Corwin GS, Parker DM, Brown JR. Site of treatment for non-urgent conditions 
by Medicare beneficiaries: is there a role for Urgent Care Centers? Am J Med. 
2016;129(9):966–73.

12. Poon SJ, Schuur JD, Mehrotra A. Trends in visits to Acute Care venues for 
treatment of low-acuity conditions in the United States from 2008 to 2015. 
JAMA Intern Med. 2018;178(10):1342–9.

13. Wiznia DH, Schneble CA, O’Connor MI, Ibrahim SA. Musculoskeletal Urgent 
Care Centers in Connecticut restrict patients with Medicaid Insurance based 
on policy and location. Clin Orthop Relat Res. 2020;478(7):1443–9.

14. Yousman LC, Hsiang WR, Jin G, Najem M, Mosier-Mills A, Khunte A, Jain S, For-
man H, Wiznia DH. Musculoskeletal Urgent Care Centers Restrict Access for 
patients with Medicaid Insurance based on policy and location. Clin Orthop 
Relat Res. 2021;479(11):2447–53.

15. Boardman R, McCormick H, Henninger CE. Exploring attention on a retailer’s 
homepage: an eye-tracking & qualitative research study.Behaviour & Informa-
tion Technology2022:1–17.

16. Filiopoulou D, Rigou M, Faliagka E. Display Ads Effectiveness: An Eye Tracking 
Investigation. Business Transformations in the Era of Digitalization.edn.: IGI 
Global; 2019:pp. 205–230.

17. Dlott CC, Wiznia DH. CORR synthesis: how might the Preoperative manage-
ment of risk factors Influence Healthcare Disparities in Total Joint Arthro-
plasty? Clin Orthop Relat Res. 2022;480(5):872–90.

18. Wang AY, Wong MS, Humbyrd CJ. Eligibility criteria for lower extremity joint 
replacement may worsen racial and socioeconomic disparities. Clin Orthop 
Relat Res. 2018;476(12):2301–8.



Page 7 of 7Dlott et al. BMC Health Services Research          (2023) 23:297 

19. Dlott CC, Metcalfe T, Jain S, Bahel A, Donnelley CA, Wiznia DH. Preoperative 
Risk Management Programs at the top 50 Orthopaedic Institutions frequently 
enforce strict cutoffs for BMI and hemoglobin A1c which May Limit Access to 
total joint arthroplasty and provide Limited Resources for Smoking Cessation 
and Dental Care. Clin Orthop Relat Res. 2022;481(1):39–47.

20. Tirrell AR, Bekeny JC, Baker SB, Song DH, Fan KL. Patient representation and 
diversity in plastic surgery Social Media. Aesthet Surg J. 2020;41:1094–101.

21. Rankin KA, Bahel A, Khunte A, Oris RJ, O’Connor MI, Wiznia DH. Total joint 
Arthroplasty Direct-to-consumer advertising by medical device companies 
lacks patient diversity. Arthroplast Today. 2022;16:96–100.

22. Buolamwini J, Gebru T. Gender shades: intersectional accuracy disparities in 
commercial gender classification. In: Conference on fairness, accountability 
and transparency: 2018, PMLR; 2018. p. 77–91.

23. Karkkainen K, Joo J. Fairface: face attribute dataset for balanced race, gender, 
and age for bias measurement and mitigation. In: Proceedings of the IEEE/
CVF winter conference on applications of computer vision: 2021; 2021. p. 
1548–58.

24. U.S. Census Bureau Geographic Levels [https://www.census.gov/
programs-surveys/economic-census/guidance-geographies/levels.
html#par_textimage_34]

25. Huppertz JW, Bowman RA, Bizer GY, Sidhu MS, McVeigh C. Hospital Advertis-
ing, Competition, and HCAHPS: does it pay to advertise? Health Serv Res. 
2017;52(4):1590–611.

26. Appiah O. Americans online: differences in surfing and evaluating race-
targeted web sites by black and white users. J Broadcast Electron Media. 
2003;47(4):537–55.

27. QuickFacts. Population estimates, V2019. In: QuickFacts, U.S. Census Bureau; 
2020.

28. Hausmann LR, Mor M, Hanusa BH, Zickmund S, Cohen PZ, Grant R, Kresevic 
DM, Gordon HS, Ling BS, Kwoh CK, et al. The effect of patient race on total 
joint replacement recommendations and utilization in the orthopedic set-
ting. J Gen Intern Med. 2010;25(9):982–8.

29. Thirukumaran CP, Cai XY, Glance LG, Kim Y, Ricciardi BF, Fiscella KA, Li Y. 
Geographic Variation and Disparities in total joint replacement use for 
Medicare beneficiaries: 2009 to 2017. J Bone Joint Surgery-American Volume. 
2020;102(24):2120–8.

30. Duffield SJ, Ellis BM, Goodson N, Walker-Bone K, Conaghan PG, Margham 
T, Loftis T. The contribution of musculoskeletal disorders in multimorbid-
ity: implications for practice and policy. Best Pract Res Clin Rheumatol. 
2017;31(2):129–44.

31. Mannion AF, Impellizzeri FM, Naal FD, Leunig M. Women demonstrate more 
pain and worse function before THA but comparable results 12 months after 
surgery. Clin Orthop Relat Res. 2015;473(12):3849–57.

32. Hales C, Carroll M, Fryar C, Ogden C. Prevalence of obesity and severe obesity 
among adults: United States, 2017–2018. NCHS Data Brief. Hyattsville, MD: 
National Center for Health Statistics; 2020.

33. Alberga AS, Edache IY, Forhan M, Russell-Mayhew S. Weight bias and health 
care utilization: a scoping review. Prim Health Care Res Dev. 2019;20:e116.

34. Phelan SM, Puhl RM, Burgess DJ, Natt N, Mundi M, Miller NE, Saha S, Fischer 
K, van Ryn M. The role of weight bias and role-modeling in medical students’ 
patient-centered communication with higher weight standardized patients. 
Patient Educ Couns. 2021;104(8):1962–9.

35. Lee DC, Liang H, Shi L. The convergence of racial and income dispari-
ties in health insurance coverage in the United States. Int J Equity Health. 
2021;20(1):96.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html#par_textimage_34]
https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html#par_textimage_34]
https://www.census.gov/programs-surveys/economic-census/guidance-geographies/levels.html#par_textimage_34]

	Characterizing the lack of diversity in musculoskeletal urgent care website content
	Abstract
	Background
	Methods
	Study design and setting
	Participants/study subjects
	Variables, outcome measures, data sources, and bias
	Primary and secondary study outcomes
	Statistical analysis

	Results
	Overview
	Differences in website graphics by region
	Differences in graphics by Medicaid acceptance and cash payment price
	Factors associated with multiracial presence in website graphics
	Factors associated with women in website graphics

	Discussion
	Limitations

	Conclusion
	References


