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Racial Disparities in Plastic Surgery Outcomes: A
Systematic Literature Review and Meta-Analysis
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Background: Racial disparities in surgical outcomes have been shown to lead to
subpar results in various patients. Variability and contradictions in the current lit-
erature highlight the need for a crucial evaluation of the matter in studies focus-
ing on plastic and reconstructive surgery. Investigating the matter is a pivotal step
toward effective guidelines that mitigate factors contributing to racial disparities
in outcomes and improve our perception of a patient-centered health-care system.
The study aimed to identify whether racial disparities exist in plastic and recon-
structive surgery procedures.

Methods: Systematic review of the literature as per the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses guidelines was performed to find rel-
evant articles assessing the impact of race on surgical outcomes. PubMed, Embase,
MEDLINE, and Cochrane library were screened by both authors, and relevant
articles were identified. Prevalence of complications were extracted from included
studies, and odds ratio (OR) with 95% confidence interval (CI) was calculated and
grouped for a statistical analysis.

Results: Meta-analysis of 13 studies, with a mean of 8059 patients per study, dem-
onstrated a pooled OR of 1.21 (95% CI: 1.00-1.46), indicating an insignificant
association between non-White race and postoperative complications. Subanalysis
comparing African American patients to White patients (10 studies) showed an
OR 0of 1.36 (95% CI: 1.06-1.74), signifying a statistically significant risk for African
Americans. No publication bias was observed, but substantial heterogeneity (73%
and 79%) suggested varied study factors influencing outcomes.

Conclusions: Racial disparities exist in plastic and reconstructive outcomes.
Physicians and medical staff should focus on patients’ sociodemographic back-
ground, accessibility to care, support cycles, and language proficiency, while deter-
mining the surgical plan and postoperative care. (Plast Reconstr Surg Glob Open 2024;
12:¢6220; doi: 10.1097/GOX.0000000000006220; Published online 9 October 2024.)

Equity and equality in care are growing concerns
for all physicians and medical personnel.' Disparities in
outcomes have been reported in numerous studies, and
present a severe issue with life-threatening implications
to marginalized communities. The first required step in
resolving these disparities and diminishing their implica-
tions on the well-being and care of patients is to identify
the contributing factors.
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Review of the published literature demonstrated
concrete evidence of difference in clinical and patient-
reported outcomes between White and non-White
patients. Patients of non-White ethnicities experience
adverse events, mortality, hospital readmission, and pro-
longed hospitalizations at higher rates.””

Numerous contributing factors were hypothesized
to contribute to these differences in outcomes, and the
pathogenesis is likely multifactorial and intertwined.
Current literature most commonly refers to differences in
access to medical care, socioeconomic status, and medical
comorbidities as the driving factors.®

By understanding the multifactorial background that
leads to the racial disparities of medical outcomes, pro-
posed mitigation strategies focus on increasing the access
to care, improving communication between the patients
and medical staff, and cultural competency training.
Although various strategies have been implemented, an
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optimal approach has not yet been identified and fur-
ther research is required to develop the most effective
solution.”

Plastic and reconstructive surgery is a diverse field
attending to a heterogeneous population of patients. In
an attempt to provide quality care to all patients under-
going plastic or reconstructive surgery, determining the
presence and magnitude of racial disparities is required
for optimal outcomes.

The purpose of this meta-analysis and systematic lit-
erature review was to determine whether the outcomes
of plastic and reconstructive surgery suffer from racial
disparities. In addition, we sought to identify potential
factors contributing to the situation, possible mitigation
strategies, and trends over time.

The study was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses recommendations.*

The search strategy, article selection, and analysis
focused on whether non-White patients undergoing
plastic reconstructive or aesthetic surgery, compared
with White patients, experience, at a greater rate, 30-day
complications.

The databases PubMed, Embase, Cochrane Library,
and LILACS were searched (inception to May 3, 2023) for
articles reporting plastic and reconstructive surgical out-
comes stratified by race or ethnicity. No language restric-
tion was applied. A PRISMA diagram depicting the search
and review process, can be seen in Figure 1.

Included studies were randomized controlled trials,
clinical trials, observational cohort studies, or case stud-
ies describing adverse events in patients after plastic and
reconstructive surgery. Case reports and studies describ-
ing a population of pregnant women or animal models
were excluded. Studies were included if the primary or
secondary outcomes were postoperative adverse events,
and data were stratified according to patient race/ethnic-
ity. Studies depicting the data in the form of a graph with
no numerical values were excluded.

The titles and abstracts of all records were screened
independently and in duplicate by both the authors (R.S.
and Y.W.). Articles found eligibile by initial inspection
were retrieved in full. Studies with no full text available
were excluded. Relevant studies were reviewed indepen-
dently and in duplicate by the above-mentioned authors
to ensure fulfillment of the studies inclusion criteria. The
snowballing method, which includes screening the refer-
ence list of included studies to identify additional suitable
studies, was implemented to widen the research database.
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Question: Do racial and ethnic disparities exist in plastic
and reconstructive surgery, and what is their magnitude?

Methods: Systematic literature review and meta analyses
of current literature has been conducted. Analysis showed
a near significant association between non-White race
and postoperative complications. Subanalysis compar-
ing African American patients to White patients demon-
strated a higher and statistically significant risk for African
Americans.

Conclusion: Racial disparities exist in the outcomes of
plastic surgery procedures.

Studies were included in the statistical analysis only
when both authors concurred on the study’s eligibility.
Disagreements were resolved through discussion until
consensus was reached. In cases of overlapping data, the
study with adjusted data or a larger patient population was
selected.

Both the authors extracted the agreed upon data indi-
vidually and in duplicate using a standardized extraction
form. Discrepancies in final data and disagreements were
resolved using discussion and collaborative review of the
data. Study characteristics, patient demographics, and sur-
gical outcomes were extracted from each of the studies
deemed relevant.

Both authors assessed the risk of bias (RoB) of the
included studies independently and in duplicate using the
ROBINS- tool."” Disagreements over RoB were resolved
by consensus after verbal discussions (Fig. 2).

The main study outcome was the odds ratio (OR) of
postoperative 30-day complications. In instances when
studies described separate OR for minor complications
and major complications, the OR for major complications
was preferred.

Length of stay was defined as length of hospital stay
after the primary surgery. Length of readmission for revi-
sion surgery or management of sequelae complications
was not extracted from the studies.

Statistical analysis was performed using Review Manager
(RevMan), version 5.4 (Nordic Cochrane Centre, The
Cochrane Collaboration 2020, Copenhagen Denmark)
and R software (R Core Team 2013, R Foundation for
Statistical Computing, Vienna, Austria, URL (http://
www.R-project.org/.) with the package meta."

For adjusted analyses, the generic inverse variance
method was used to pool estimates and standard errors, as
suggested by the official published Cochrane guidelines
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Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram depicting the
search and identification strategy presented in our research.

for meta-analysis conduction.'*"” The results were reported
as ORs with their 95% confidence intervals (Cls) for
dichotomous outcomes. ORs and CIs were transformed
to natural log and SE. Random effects models were used
for all analyses performed despite the high heterogeneity
found in the analysis."

Forest plots and funnel plots were created based on
the statistical analyses performed. Sensitivity analysis was
planned based on possible outliers identified by the gen-
erated funnel plots. Publication bias was additionally used
to graphically assess and inspect for potential publication
bias in analyzed studies.

Re-planned subgroups analyses were performed to
study possible heterogeneity stemming from racial defini-
tions. Initial analysis grouped all non-White patients into
a single category and conducted the analysis of a dichoto-
mous variable (white/non-White). Sensitivity analysis was
performed on a set of subgroup studies evaluating the

complication rates solely of African American patients
when compared with White patients. We did not con-
duct a subgroup analysis based on the various studies’
timeframes, as the majority of studies were conducted in
overlapping or partially overlapping timeframes, with no
substantial outliers.

All Pvalues presented were two-tailed, unless specified
otherwise. Results were considered statistically significant
if the Pvalue was smaller than 0.05. Statistical heterogene-
ity, describing variance between studies, was evaluated by
visual inspection of forest plots and the /? statistic.'”

A total of 13 studies were included in the analysis, with a
mean number of 8059 patients per study. The demographic
characteristics of patients in the analyzed studies, as well as
outcomes measures, are represented in Tables 1 and 2.
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Fig. 2. ROB assessment of studies included in the meta-analysis.

The pooled OR was found to be 1.21, with a 95% CI
ranging from 1.00 to 1.46 (Fig. 3). This result indicates a
statistically insignificant association between race and post-
operative outcomes, despite a slightly higher risk observed
among certain racial groups compared with others.

In the subanalysis focusing specifically on African
American patients versus White patients, 10 studies were
included. The analysis revealed an OR of 1.36, with a
95% CI ranging from 1.06 to 1.74 (Fig. 4). This finding
suggests a higher risk of adverse postoperative outcomes

4

for African American patients compared with White
patients, and the association was found to be statistically
significant.

In assessing potential publication bias, the funnel plot
and Egger test were used. The analysis showed no evi-
dence of publication bias (Fig. 5), indicating that the stud-
ies included in the meta-analysis were likely representative
of the overall body of literature on the topic.

Furthermore, the I? test indicated a substantial hetero-
geneity of 73% and 79%, accordingly, among the studies,
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Table 2. Race/Ethnicity Representation of Patients in Included Studies, Represented As Number (%) of Total Cohort Size

American Pacific Unknown (Includes
Indian/Alaska Black Islander/Hawaii ‘White Hispanic Asian “Other,” “Mixed”)
1 Jollyetal 8 (0.3%) 351 (14%) 7 (0.28%) 1409 (52%) N/A 101 (4%) 629 (25%)
2 Haucetal 39 (1.48%) 66 (2.5%) N/A 2391 (90.60%) 116 (4.4%) 20 (0.76%) N/A
3 Morris MP et al N/A 60 (52.2%) N/A 47 (40.9%) N/A N/A 2 (1.74%)
4 Butler PD et al'® N/A 138 (16.5%) N/A 654 (78%) N/A N/A 46 (5.5%)
5 Oskar S et al N/A 63 (15.6%) N/A 259 (64.1%) N/A N/A 82 (20.3%)
6 Berlin et al N/A 158 (5.9%) N/A 2244 (83%) 148 (5.5%) N/A 153 (5.7%)
7 Haug etal N/A N/A N/A 7185 (50%) N/A N/A N/A
8 Butler et al'® N/A N/A N/A N/A N/A N/A N/A
9 Nkana N/A N/A N/A 144 (75%) N/A N/A N/A
10 Philips N/A 40 (10.8%) N/A 200 (53.8%) 35 (9.4%) 36 (9.7%) 61 (16.4%)
11  Sarver! N/A 3201 (14.0%) N/A 19,730 (86%) N/A N/A N/A
12 Blankensteijn N/A 5135 N/A 43,864 N/A 2033 330
13 Trilles * N/A 419 N/A 1780 N/A 109 N/A
Study or Subgroup logl] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Berlin ML (2017) -0.2231 0.2101  9.0% 0.80 [0.53,1.21] —T
Blankensteijn LL {2020y  -0.0202 0.0567 151% 098 [0.88,1.10] -
Butler PD {2015) 04253 0.357 4.9% 1.53[0.76, 3.08] T
Butler PD {2016) -0.0726 01377 12.0% 0.83[0.71,1.22] -
Hauc SC (2022) -0.0305 01592 11.1% 087 [0.71,1.33] -
Haug Vv (2022) -0.0513 01138 13.0% 0.85[0.76,1.19] -
Jolly D (2022) 1.7281 05306  2.7%  563[1.99,1593]
Worris WP (2021) 0.0862 0.4184 3.9% 1.09[0.48, 2.48] T
Nkana ZD (2021) 01398 04353 37% 1.15[0.48, 2.70]  —
Oskar 5 (2022) 11151 0.3388 A.3% 304[147,587] —
Philips 5J (2021) 1.5041 05379  26%  450[1.57,12.91)
Sarver MM (2022) 0.2151 0.0658 14.9% 1.24[1.08,1.41] -
Trilles (2022) 1.5369 0.6827 1.7% 465[1.22,17.72]
Total (95% Cl) 100.0%  1.21[1.00, 1.46] f.
Heterogeneity: Tau?= 0.06; Chi*= 43.94, df=12 (P = 0.0001); F=73% =EI.U1 0?1 3 1?0 1|:|l:|=
Testfor overall effect: 2= 2.01 (P= 0.04) Favours [experimentall Favours [control]
Fig. 3. Forest plot demonstrating the risk for complication in non-White patients compared with White patients.
0Odds Ratio 0Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Randoem, 95% CI IV, Random, 95% CI
Berlin NL (2017) -0.2231 0.2101 10.6% 0.80 [0.53,1.21]
Blankensteijn LL (2020} -0.0202 0.0567 32.6% 0.98 [0.88,1.10]
Butler PD {2015) 04253 0.357 4.4% 1.53[0.76, 3.08] T
Butier PD (2016) -00726 01377 181% 093[071,1.27 -
Jolly D (2022 17281 06306 0.0% 663[1.89, 1503
Maorris MP {2021) 0.0862 04184 3.3% 1.08 [0.48, 2.48] T
Oskar 5 (2022) 11151 0.3388 0.0% 3.05[1.57,5.92)
Philips 8J (2021) 1.5041 05379 0.0% 4.50[1.57,12.91])
Sarver MM (2022) 02151 0.0658 30.9% 1.24 [1.09,1.41] -
Trilles (2022) 15369 0.6827 0.0% 465 [1.22,17.72]
Total (95% CI) 100.0% 1.05 [0.89, 1.22] L]
Heterogeneity: TauR= 0.02; Chi#=11.35, di= 5 (P = 0.04); F= 56% =T.I.IJ1 0?1 ] 110 1EIIJ=

Test for overall effect: Z= 0.56 (P = 0.57)

Favours [experimental] Favours [control]

Fig. 4. Forest plot demonstrating the risk for complication in African American patients compared with White patients.

suggesting that variations in study design, patient popu-
lations, and other factors may have contributed to the
observed differences in outcomes across the studies.

In this meta-analysis, we conducted a comprehen-
sive examination of racial disparities in the outcomes of

6

plastic surgery procedures. Our findings revealed an OR
of 1.21 with a 95% CI ranging from 1.00 to 1.46, indi-
cating a slightly higher likelihood of adverse events in
non-White patients compared with White patients. The
substantial heterogeneity observed among the included
studies suggests variability in methodologies and patient
populations, necessitating a careful interpretation of the
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Fig. 5. Funnel plot demonstrating the risk for potential bias in
included studies.

results. A subanalysis focusing specifically on African
American patients, and their outcomes compared with
White patients, found a larger and statistically signifi-
cant difference between the groups, and warrants further
investigations.

Adverse events in the postoperative period are of
utmost importance in the surgical field in general, and
in plastic surgery especially. In addition to the potential
of life-threatening complications, worsening preexisting
conditions and the need for revision procedures that carry
additional risk, it can most certainly negatively impact
patient satisfaction from the surgical results.

A majority of studies included in this meta-analysis
based their conclusion on findings that stem from analy-
ses of national databases. Therefore, the findings are less
likely to suffer from a selection bias that could potentially
result from trends in local health-care accessibility among
patients of various ethnic and cultural backgrounds.
However, socioeconomic determinants of health are
expected to play avital role in interpretation of the results.
The impact of socioeconomic determinants of health on
patient outcomes has been widely recognized in the medi-
cal fields, and played a major role in the advancement of
patient-centered care.'”'

Recognition of the impact of socioeconomic status on
life expectancy and medical outcomes, has instigated inter-
national debate on health-care competency to take care of
marginalized communities. Unstable socioeconomic con-
ditions that manifest with lower median incomes, higher
rates of unemployment, unequal pay for the same job and
employment in low paying jobs, are more commonly seen
in historically marginalized and underserved racial/eth-
nic communities."

Limited English proficiency has been recognized as
an important factor in studies analyzing access to care
and intervention outcomes in multi-ethnic and racial
countries. Caballero et al* found that Hispanic eth-
nicity is independently associated with reduced likeli-
hood of neuroaxial labor analgesia utilization in a large
cohort of obstetric patients in a tertiary care center in
the United States. However, when the authors controlled
their results for preferred spoken language, they found

that the Hispanic ethnicity is no longer significantly asso-
ciated with the outcome. Similarly, a national database
analysis revealed that not speaking English well or at all
is negatively associated with breast cancer screening in an
adjusted multivariate model.”!

Although limited English proficiency is a significant
factor that must be considered in all discussions of racial
disparities, it is only a single aspect of a multifaceted prob-
lem. Limited English proficiency plays a role in limiting
employment opportunities, which results in unstable
socioeconomic conditions and insufficient insurance
coverage. '

Due to the heterogeneous patient population in the
plastic surgery clinic, socioeconomic status should be
analyzed in the preoperative consultation to determine
whether potential constraints exist that can impair adher-
ence to postoperative care. Financial burdens and unsta-
ble employment can lead to premature mobilization and
return to work; lack of transportation can hinder arrival
to follow-up appointments and nursing care. Recognition
of these factors in the preoperative setting can help the
surgeon tailor the procedure and the after-care to the
patient’s abilities and needs, and in turn improve out-
comes and satisfaction.”**

Cultural competence refers to the ability of the medi-
cal staff to correctly understand the needs, wishes and
beliefs of various cultures, and appropriately adapt their
behavior in the clinical setting to best suit their needs.
In the surgical field, under-representation of various cul-
tural backgrounds in the department’s staff can impair
the staff’s cultural competence and results in decreased
pre- and postoperative patient satisfaction, timely recog-
nition of complications, and willingness to reach out to
the medical professionals for help. Several endeavors have
been shown to be effective in increasing the cultural com-
petence of medical staff, most notably the incorporation
of a racially diverse staff, lectures and seminars on cultural
differences, and required adaptations. These, in turn, can
decrease the implicit bias toward non-White patients and
improve surgical outcomes and patient satisfaction.'

Previous studies examining racial disparities in post-
operative outcomes of breast reconstruction procedures
have reported decreased preoperative and postopera-
tive satisfaction among African American patients, com-
pared with White patients.” Potential contributing factors
include access to health-care professionals with emphasis
on density of plastic surgeons per population, health-
care literacy, and familiarity with cultural beliefs and
characteristics.

Additionally, several studies evaluated the associa-
tion between the clinical state of patients and the risk for
adverse events. Despite consistent evidence of increased
rate of comorbidities among African American patients
compared with White patients, there is inconclusive evi-
dence on its impact on the rate of postoperative com-
plications. Mets et al* conducted a retrospective cohort
analyzing all breast reconstruction procedures conducted
in a single institution over a 5-year period. The authors
found that African American and Hispanic patients,
compared with other patients, presented with higher
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comorbidity burdens, prior radiation and new-adjuvant
chemotherapy, and postoperative complication rates. On
the contrary, Nkana et al*® found that in their institution,
no racial disparities were found in regard to postoperative
outcomes. In our meta-analysis, African American patients
experienced a clinically and statistically significant
increase in risk for postoperative complications compared
with White patients. This finding accumulates the knowl-
edge on the matter and demonstrates the need for further
measures to fix observed disparities. Due to inconsistent
documentation and reporting of race/ethnicity of various
racial backgrounds, we were unable to conduct additional
analyses that could have shed more light on communities
also highly affected by racial disparities. Further research
is required to draw meaningful conclusions on the matter
and develop further the world-wide patient-centered care
in the field of plastic reconstructive and aesthetic surgery.

Although this meta-analysis provides valuable insights,
it is essential to acknowledge its limitations. The limited
number of studies focusing on racial disparities in plas-
tic surgery outcomes, especially for specific racial groups,
may affect the overall findings. Further research with
larger and more diverse samples is needed to validate and
expand upon these findings. Additionally, the great vari-
ability in definition of complications in the studies could
impair the analysis of the results. Currently, developments
in the field of artificial intelligence are constantly being
introduced and implemented in research. Web-scraping
algorithms allow for aggregation of a great quantity of
data to a single comprehensive database.”* The use of
such methods possesses the ability to partially mitigate the
limitations we discussed in our study and create an inter-
national network of data, easily accessible worldwide.

Although our research dives into the association
between race and adverse events in plastic surgery, it is
important to emphasize that the findings illustrate an asso-
ciation and do not imply causality. Ascertaining a causal
relationship in a multifaceted problem is difficult, and care-
ful interpretation of the presented results is needed.”””

Future studies should also explore other potential
confounding variables that were not accounted for in the
included studies, such as comorbidities, smoking status,
and surgical technique variations, to better understand
the relationship between race and postoperative compli-
cations in each specific expertise of plastic surgery.

In conclusion, this meta-analysis highlights racial dis-
parities in postoperative complications following plastic
surgery procedures. Non-White patients were found to be
at an increased risk compared with White patients, with
the effect being significantly larger when focusing the
comparison on African American patients compared with
White patients.

Addressing racial disparities in plastic surgery outcomes
requires a multifaceted approach, encompassing efforts to
reduce socioeconomic barriers, promote cultural compe-
tence among health-care providers, and further investigate
genetic factors contributing to differential outcomes. The
recent emphasis on the importance of health policy research
stems from the understanding that recognizing factors neg-
atively impacting nationalities and communities can only be
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achieved through careful examination of national databases
and properly designed quasi-experimental research. We
hope that our study will play a role in raising the attention
for recognition of racial disparities in plastic surgery out-
comes.” By recognizing and addressing these disparities, we
can strive for equitable and high-quality care for all patients,
regardless of their racial background. It is imperative for
the plastic surgery community to embrace a commitment
to fairness and inclusivity to improve patient outcomes and
strengthen the field as a whole.
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