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INTRODUCTION
Wound healing is a dynamic and complex mechanism 

involving a balance of regulatory pathways. Although 
patients expect total tissue regeneration, this is only 
observed in fetal tissue and cannot be replicated in nor-
mal human skin.1,2 The development of scars, that is, ery-
thematous, firm, pruritic, raised fibrous masses, which 
remain within the limits of the original wound, can result 
from disturbances to the normal physiological response.3 
Scars often have significant morbidity and negatively 

impact psychological, functional, and cosmetic outcomes 
as well as the overall quality-of-life.4

As demonstrated by the propensity of patients with 
a family history or with darker skin to develop more 
aggressive scars, genetic factors can be driving factors 
in scars development.5–7 These factors may be attribut-
able to single nucleotide polymorphisms or variations in 
chromosomes.8 The differences in genetic susceptibility 
might explain the various occurrences of scars in differ-
ent ethnic populations. Several assessment tools have 
been developed to evaluate patient-reported outcomes 
after surgery. The SCAR-Q is a similar assessment scale 
that has been thoroughly validated for use internation-
ally in adults and children.9 It covers the domains of psy-
chosocial well-being, symptoms, and appearance. The 
Career/Sexual Well-Being (CS) scale has been devel-
oped from a previously established framework of scar 
themes generated from patient interview discussions.10 
It covers a broadened spectrum of quality-of-life themes 
such as sexual well-being and career, which have not yet 
been studied by previous patient-reported outcomes 
measures.
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ABSTRACT

Background: Scars can have significant morbidity and negatively impact psycholog-
ical, functional, and cosmetic outcomes as well as the overall quality-of-life, espe-
cially among ethnic minorities. The objective of this study was to evaluate African 
American and White patients’ perception of their scars’ impact on symptoms, 
appearance, psychosocial health, career, and sexual well-being, using validated 
assessment tools.
Method: A total of 675 abdominoplasty and breast surgery patients from four provid-
ers completed the SCAR-Q, and Career/Sexual Well-Being scales via phone or email. 
A higher score on both assessments indicates a more positive patient perception.
Results: Of the 675 respondents, 77.0% were White, and 23.0% were African 
American. White patients scored significantly higher on the SCAR-Q (232 ± 79 ver-
sus 203 ± 116), appearance (66 ± 26 versus 55 ± 29), and Career/Sexual Well-Being 
(16 ± 2 versus 15 ± 5) scales than African American patients (P < 0.001, P < 0.001, 
P < 0.001, respectively). There was no significant correlation between duration 
after surgery and symptoms or appearance scores for African American patients 
(P = 0.11, P = 0.37). There was no significant correlation between patient age and 
SCAR-Q score or time after surgery and psychosocial scores.
Conclusions: African American patients are more likely to have lower perceptions 
of their scarring appearance, symptoms, psychosocial impact, career impact, and 
sexual well-being impact than White patients. Scar appearance and symptoms are 
less likely to improve over time for African American patients. This study highlights 
the need to address patient ethnicity when considering further follow-up, counsel-
ing, or other measures to enhance scar perception. (Plast Reconstr Surg Glob Open 
2022;10:e4345; doi: 10.1097/GOX.0000000000004345; Published online 23 May 2022.)
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A previous study evaluated cosmetic outcomes of African 
American and White women following breast conserving 
therapy (BCT).11 When comparing African American and 
White patients, the study reported a statistically significant 
difference in how African American patients rated their 
skin’s appearance.11 Despite having comparable objective 
measures of cosmesis, African American patients likely 
perceive and are perceived as having poorer cosmetic out-
comes than White patients. This suggests that surgical tech-
nique alone may not be enough to improve outcomes; a 
psychological aspect may also play a role.

The objective of this study was to evaluate African 
American and White patients’ perception of the impact of 
their scars on symptoms, appearance, psychosocial health, 
career, and sexual well-being using the SCAR-Q and CS 
scales. Outcomes across patients of different ethnicities, 
ages, and durations after surgery were studied.

METHODS

Study Participants
Participants were recruited from Northwestern 

Memorial Hospital directly calling or emailing patients 
who had undergone abdominoplasty or breast surgery 
from four providers. The inclusion of various proce-
dures served to cover a wider variety of scars and expe-
riences within each ethnic group. Only patients who 
indicated their ethnicity as White or African American 
were included in this study. Patients who were English-
speaking and 18 years of age or older were invited to par-
ticipate in the study. The study was reviewed and approved 
by the Northwestern University IRB (STU00213090).

Scar Assessment Scales
Use of the SCAR-Q, authored by Drs. Klassen and Pusic, 

was made under license from McMaster University, Hamilton, 
Canada. The SCAR-Q contains an appearance scale with 12 
questions, symptoms scale with 12 questions, and psychoso-
cial impact scale with five questions.9,12,13 All three scales were 
given to patients, and a standardized Rasch score out of 100 
was calculated for each scale. A higher Rasch score indicated 
a better scar perception. The CS questionnaire containing 
four questions was developed based on a previously estab-
lished framework of scar themes extracted from patients dis-
cussing the quality-of-life impact of their scars.10 The CS scale 
discussed patient experiences regarding scar impact in a 
career setting and during sexual encounters. Specifically, the 
scale asked if the scar has caused hindrances in the patient’s 
career due to insecurities about the scar and if the patient 
feels that the scar has caused them to look unprofessional. 
The CS scale also asked patients if they feel self-conscious 
during sexual encounters due to the scar and if they make 
attempts to cover the scar or make it less visible during sexual 
encounters. The CS scale consists of 16 points, and a higher 
CS score indicated a better scar perception.

Questionnaire Distribution
Questionnaires contained the SCAR-Q and CS scales 

and were distributed from June to November of 2020. 

Patients who met the inclusion criteria were adminis-
tered the questionnaire via email or phone and com-
pleted online consent forms or gave verbal consent, 
respectively. The questionnaire was distributed to 2190 
patients via an emailed Qualtrics survey link with sev-
eral follow-up emails. Responses were collected 2 weeks 
after the final reminder email. Ninety-two patients were 
also contacted by phone as well as with follow-up emails. 
Three trained interviewers conducted phone interviews. 
The online survey was completed by 30.8% of patients 
and phone interview by 31.5%, for a total of 675 patients 
who are presented in this study. The response rate was 
32.1% for African American patients and 30.5% for 
White patients.

Data Analysis
De-identified questionnaires were reviewed and ana-

lyzed by the scores each patient received for the SCAR-Q 
and CS scales. Scores were compared and analyzed in 
RStudio (2020) by patient ethnicity, age, and duration 
after surgery. For non-normally distributed data, non-
parametric tests were used. The Mann-Whitney U test was 
utilized for comparison between ethnic groups and com-
parison between procedure types. Spearman’s rank cor-
relation tests were performed to evaluate the relationship 
between duration after surgery and age with symptoms 
and appearance scales scores.

RESULTS

Patient Demographics
Of 675 patients, 35.7% had abdominoplasty, 39.1% 

breast reduction, 14.8% mastectomy, 5% breast lift, 4% 
breast augmentation, and 2% breast reconstruction sur-
gery (Fig.  1). In addition, 77.0% of the patients were 
White, and 23.0% were African American. The results of 
the survey showed that all patients had a median appear-
ance score of 64 ± 29, symptoms score of 77 ± 33, psycho-
social score of 77 ± 42, SCAR-Q score of 228 ± 81, and CS 
score of 15 ± 2 (Table 1).

Takeaways
Question: Are there ethnic differences in perception of 
scar impact?

Findings: Through completion of the SCAR-Q and 
Career/Sexual Well-being scar scales, we found that 
African American patients scored lower than White 
patients, on the scales covering scarring appearance, 
symptoms, psychosocial impact, career impact, and sexual 
well-being impact.

Meaning: African American patients are more likely to 
have lower perceptions of their scarring appearance, 
symptoms, psychosocial impact, career impact, and sexual 
well-being impact than White patients, which highlights 
the need to address patient ethnicity when consider-
ing further follow-up, counseling, or other measures to 
enhance scar perception.
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SCAR-Q and CS Scales
Figure  2 shows the variability of scores across differ-

ent ethnicities (Table 1). White patients had a significantly 
higher median SCAR-Q score of 232 ± 79 and CS score of 
16 ± 2, whereas African American patients had a median 
SCAR-Q score of 203 ± 116 and CS score of 15 ± 5 (P < 
0.001, P < 0.001, respectively). Furthermore, the median 
appearance, symptoms, and psychosocial scores for White 
patients (64 ± 29, 77 ± 33, and 77 ± 42, respectively) were 
significantly higher than for African American patients 
(55 ± 29, 77 ± 28, and 69 ± 58, respectively) (P < 0.001, P = 
0.009, P = 0.003, respectively).

Specific Appearance, Symptoms, and Psychosocial 
Questions

African American patients scored significantly worse 
on questions regarding their scar color and scar pain 
than White patients (P < 0.001, P < 0.001, respectively). 
Furthermore, African American patients reported feeling 
more embarrassed, upset, and unhappy regarding their 
scar significantly more than White patients (P < 0.001,  
P = 0.001, P = 0.001, respectively).

Procedure Type
Twenty-two percent of abdominoplasty patients were 

African American and 77.6% were White. White patients 
who underwent abdominoplasty had a median appear-
ance score of 64 ± 31, which was significantly higher than 
in African American patients who had a median appear-
ance score of 55.5 ± 33 (P = 0.006) (Table 1, Fig. 3). Thirty-
three percent of breast reduction patients were African 
American, and 67.4% were White. White patients who 
underwent breast reduction had a median SCAR-Q score 
of 239 ± 59 and CS score of 16 ± 2, which was significantly 
higher than African American patients, who had a median 
SCAR-Q score of 207 ± 107 and CS score of 15 ± 4 (P < 0.001, 
P = 0.001, respectively) (Table  1, Fig.  3). Furthermore, 
White patients had a higher median appearance score 
of 68 ± 23, symptoms score of 89 ± 27, and psychosocial 
score of 87 ± 31 than African American patients, who had 
a median appearance score of 56 ± 29, symptoms score 
of 82 ± 33, and psychosocial score of 69 ± 62 (P < 0.001,  
P = 0.025, P < 0.001, respectively).

Overall, breast surgery patients had a higher 
median symptoms scale score of 82 ± 30 compared with 

Fig. 1. ethnicity breakdown by procedure. The number of african american and White patients is shown 
for each procedure type.

Table 1. Comparison of African American and White Patient Median Scores

Procedure No. Pts Appearance Symptoms Psychosocial SCAR-Q CS

Abdominoplasty
 African American 54 55 ± 33 73 ± 26 77 ± 50 199 ± 111 15 ± 2
 White 187 64 ± 31 77 ± 24 77 ± 42 228 ± 80 16 ± 2
Breast Reduction
 African American 86 56 ± 29 82 ± 33 69 ± 62 207 ± 107 15 ± 4
 White 178 68 ± 23 89 ± 27 87 ± 31 239 ± 59 16 ± 2
Total 675 64 ± 29 77 ± 33 77 ± 42 228 ± 81 15 ± 2
 African American 155 55 ± 29 77 ± 28 69 ± 58 203 ± 116 15 ± 5
 White 520 66 ± 26 82 ± 33 87 ± 37 232 ± 79 16 ± 2
P  <0.001 = 0.009 = 0.003 <0.001 <0.001
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abdominoplasty patients who had a median symptoms 
scale score of 73 ± 24 (P < 0.001). In addition, breast sur-
gery patients reported significantly more numbness in 
their scar than abdominoplasty patients did (P < 0.001).

Age
Table 2 shows the distribution of scores across patients 

of different age groups. Patients aged 60 and above had 
a higher mean SCAR-Q score of 227 than patients of age 
18–30, who had a mean score of 224. However, there was 
no significant correlation between age of patient and 
SCAR-Q, appearance, symptoms, and psychosocial scores. 
There was a very weak positive correlation between age 
and CS scores (r = 0.10, P = 0.019).

Duration after Surgery
Figure  4 shows the distribution of symptoms scores 

across patients with different durations after surgery. For 
White patients, duration after surgery was weakly positively 
correlated with symptoms scale score (r = 00.18, P < 0.001), 
appearance scale scores (r = 00.14, P = 0.004), and overall 
SCAR-Q scores (r = 0.14, P = 0.004). However, in African 
American patients, there was no significant correlation 
between duration after surgery and symptoms, appear-
ance, or SCAR-Q scores (P = 0.11, P = 0.37, P = 0.43).

DISCUSSION

Overall Ethnic Group Differences
This study evaluated the differences in scarring impact 

between African American and White patients. Patients 

have varying scar outcomes that depend on several factors, 
both environmental and genetic. We found that African 
American patients perceived their scars more negatively 
than White patients in terms of appearance, symptoms, psy-
chosocial health, career, and sexual well-being. To date, no 
studies have discussed how patients of various ethnicities 
perceive their scars. However, differences in susceptibility to 
scarring have been reported in the literature, where Asian 
and African patients were shown to be more vulnerable to 
developing more aggressive scarring than White patients.14 
Research has also shown that African American patients 
have a 15- to 20-fold greater risk of keloid formation than 
patients with less pigmented skin.15,16 Kelly suggested that 
the increased risk may be due to melanocyte-stimulating 
hormone abnormalities.16 Poor scarring outcomes may be 
related to the lower reported symptoms scores for African 
American patients in our study. This study suggests that 
African American patients are more susceptible to lower 
perceptions of their scars than White patients. Factors that 
may contribute to scar perception differences could be scar 
color, physical symptoms, and psychosocial variables.

Scar Color
Marston et al studied physicians’ ratings of scar appear-

ance in Black and White cleft-lip patients, and found 
that worse scar outcomes were associated with patients 
of the Black race, and with hypopigmented scar colors.17 
However, no correlation analysis was conducted between 
Black patients and hypopigmented scars. In general, it is 
understood that scars begin as red and then mature to 
become light colored.18 Compared with White patients, 

Fig. 2. SCaR-Q and CS median scores by patient ethnicity. The breakdown of the SCaR-Q scale into 
mean appearance, symptoms, and psychosocial scale scores is shown for african american and White 
patients.
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African American patients felt significantly more nega-
tive about the color of their scar. Specifically, African 
American patients felt worse regarding scar-skin color 
mismatch more frequently than White patients did. These 
results indicate that African American patients have worse 
perceptions of their scar color than White patients, possi-
bly due to hyperpigmentation in melanin-rich skin.

Symptoms
It is established that scars can cause physical discom-

fort and pain.18 However, studies have not yet compared 
scar pain levels in patients of different ethnicities. The 
formation of a perineural scar increases the tension on 

the nerve and may lead to prolonged ischemia, causing 
painful scar neuropathy.19,20

In our study, African American patients were more 
likely to significantly report their scars to be more pain-
ful, swollen, itchy, and sensitive. Such symptoms may 
have exacerbated the overall differences in scar percep-
tion between African American and White patients. Our 
findings indicate that African American patients are more 
likely to experience scar pain than White patients, contrib-
uting to an overall lower scar perception.

Psychosocial Well-being
Scars can have a much more significant impact on 

patient well-being than expected, as the presence of scars 
has been reported to significantly decrease the perception 
of a patient having a promising future.21 Previous stud-
ies have not compared the psychosocial impact of scars 
in patients of different ethnicities. Compared with White 
patients, African American patients reported more signifi-
cant embarrassment and unhappiness due to their scar. The 
previously discussed factors influencing scar appearance 
and symptoms, which affect African American patients to a 
greater extent, might also negatively influence psychosocial 
well-being. Scar pain and sensitivity may contribute to over-
all unhappiness, and negative perceptions of scar appear-
ance may lead to embarrassment in social settings. Cultural 
factors, and pre and postoperative follow-up counseling 
may also play a role and should be investigated further.

Understanding the impact of scars from the patient’s 
perspective is critical in uncovering specific factors that 
negatively impact patients and in understanding the more 
significant psychosocial impact on African American 
patients. African American patients may emphasize cer-
tain scar characteristics such as color and pain than White 
patients. Improved pre and postoperative care should be 
implemented for African American patients on further 
follow-up, including comprehensive counseling and other 
measures to enhance scar perception.

Career and Sexual Well-being
The impact of scars on a patient’s career and sexual well-

being has not been investigated before. Hsieh et al suggest 
that these themes are important aspects of scarring based on 
content-elicitation interviews with patients and the CS scale 
questions reflect specific career and sexual-wellbeing-related 
scenarios identified by these patients.10 Scarring can affect a 
patient’s career in the form of emotional suppression and 
social alienation in the workplace.4 Patients may have feel-
ings of insecurity surrounding their scar, causing a shift in 
typical social behavior, including during sexual encounters. 
To combat this shift in social pattern, which could negatively 

Fig. 3. Comparison of ethnic Group scores within procedure types. 
The breakdown of the SCaR-Q scale into mean appearance, symp-
toms, and psychosocial scale scores is shown for african american 
and White ethnic groups within abdominoplasty patients (a) and 
within breast surgery patients (B).

Table 2. Comparison of SCAR-Q and CS Mean Scores by Age

 Age No. Pts Appearance Symptoms Psychosocial SCAR-Q CS

18–30 62 63.5 82.9 77.8 224.1 14.2
30–40 133 62.4 78.4 79 212.6 14.1
40–50 153 62.2 76.5 72.8 211.5 14.5
50–60 128 63.3 77.2 73.1 213.6 14.1
60+ 70 68 80.1 78.4 226.6 15.1
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impact their workplace interactions and sexual well-being, 
patients may benefit from seeking treatment such as cogni-
tive behavioral therapy, which could improve their self-per-
ception and decision-making capacity.4

Compared with White patients, African American 
patients had significantly worse perceptions of their scars’ 
impact on career and sexual well-being. African American 
patients were also more likely to feel self-conscious and 
cover their scar during sexual encounters. The previously 
discussed factors influencing scar appearance and symp-
toms might also negatively influence sexual well-being. 
An undesirable scar color could create insecurities during 
sexual encounters.

Regarding career, African American patients were 
more likely to report that their scar caused them to appear 
unprofessional and that insecurities regarding their scar 
had hindered their career. An undesirable scar color 
could also create insecurities in a professional environ-
ment and contribute to the feeling that the scar appears 
unprofessional. Patients in this study had abdominal and 
breast scars, which may not be visible in a professional 
setting. However, some patients with nonvisible scars can 
experience significantly greater psychosocial duress than 
patients with visible scars.22

Duration after Surgery
Although most scars are permanent, scars can show 

signs of fading over a period of time as collagen remod-
eling continues. For White patients, as time after surgery 
increased, patients’ perception of their scar symptoms 
and appearance was better. However, in African American 

patients, there was no significant association found 
between time after surgery and symptoms and appearance. 
These results suggest that African American patients scar 
symptoms and their attitudes toward their scar appearance 
tend to not improve over time. This could be because the 
factors affecting scar perception, such as color and pain, 
may not improve over time for African American patients. 
It could also be that socioeconomic factors may prevent 
African American patients from accessing scar improve-
ment treatments, as there is a positive correlation between 
disposable income and cosmetic procedures.23,24 Future 
studies may compare scar perception in the same cohort 
over time paired with interviews to understand why scar 
perception may or may not be improving.

Age
In our study, there was no statistically significant associa-

tion between scar appearance, symptoms, and psychosocial 
impact and age, which was likely due to the small sample size. 
However, we found that the oldest group of patients aged 
60 and above had a better perception of their scar appear-
ance, symptoms, psychosocial health, impact on career, and 
sexual well-being than patients of other age groups. The 
differences in scar perception between younger and older 
patients may be due to the difference of importance of 
career and sexual well-being stages in their life. In addition, 
thinner scars and a lower incidence of keloid and hypertro-
phic scar formation have been observed in older patients 
compared with younger patients.25 However, regardless of 
how much a scar may fade over time, perceptions in African 
American patients were not changing significantly over 

Fig. 4. Symptoms scale scores according to duration after surgery. all symptoms scores are plotted against 
patients’ durations after surgery and organized according to ethnicity. Spearman’s rank correlation tests 
were performed to evaluate the relationship between duration after surgery with symptoms scale scores.



 Garg et al. • African American vs. White Patients Scar Perception

7

time, which further emphasizes the need for appropriate 
counseling and follow-up care.

Limitations
Many patients did not indicate their ethnicity, which 

resulted in the exclusion of some patients in the study and 
a small sample of African American patients compared with 
White patients. Furthermore, differences between ethnici-
ties for mastectomy, breast augmentation, breast lift, and 
breast reconstruction were unable to be analyzed due to 
the small sample sizes. A greater sample size of African 
American patients would be necessary to increase the 
power of our analyses. One limitation of our study is that 
a third-party was not used to rate the appearance of the 
scars, which would have ensured that there was no differ-
ence between the scars when comparing perception. There 
is also a greater concern for keloids among dark skinned 
patients, which could have potentially contributed to lower 
scar perceptions; however, keloids and scar types were not 
analyzed in this study. Another limitation of the study was 
that the CS scale has not been validated. It could be that 
the CS scale did not fully capture the impact of scarring 
on career and sexual well-being. However, a future valida-
tion study would strengthen the scale. In regard to the CS 
scale results, the interquartile ranges result in an overlap 
between the median scores between the ethnic groups. 
However, the confidence interval was 13.2–14.0 for Black 
patients’ CS scores and 14.2–14.6 for White patients’ scores, 
and because the intervals do not overlap, we were able to 
achieve statistical significance. The low response rate of 
31%–32% for the study is also a limitation and narrows the 
patient responses to those who tend to feel strongly about 
their scar (either negatively or positively). In addition, 
scar perceptions for individual patients were not tracked 
over time, and thus the duration after surgery analysis was 
unable to support the improvement of individual patients’ 
scar perception over time. Assessment of scar perception at 
multiple follow-ups would allow for the comparison of scar 
perception improvement among various ethnicities.

Robert D. Galiano, MD, FACS
Department of Surgery, Division of Plastic & Reconstructive 

Surgery
Northwestern University Feinberg School of Medicine

675 North Saint Clair Street, Suite 19-250
Chicago, IL 60611

E-mail: robert.galiano@nm.org

ACKNOWLEDGMENT
The authors thank Rena Upadhyay from Northwestern 

University for assistance with data compilation in RStudios.

REFERENCES
 1. Berman B, Maderal A, Raphael B. Keloids and hypertrophic 

scars: pathophysiology, classification, and treatment. Dermatol 
Surg. 2017;43(suppl 1):S3–S18. 

 2. Joshi CJ, Hassan A, Carabano M, et al. Up-to-date role of the 
dehydrated human amnion/chorion membrane (AMNIOFIX) 
for wound healing. Expert Opin Biol Ther. 2020;20:1125–1131. 

 3. Peacock EE Jr, Madden JW, Trier WC. Biologic basis for the 
treatment of keloids and hypertrophic scars. South Med J. 
1970;63:755–760. 

 4. Ngaage M, Agius M. The psychology of scars: a mini-review. 
Psychiatr Danub. 2018;30(suppl 7):633–638.

 5. Miller MC, Nanchahal J. Advances in the modulation of cutane-
ous wound healing and scarring. BioDrugs. 2005;19:363–381. 

 6. Liu W, Huang X, Liang X, et al. Identification of key modules 
and hub genes of keloids with weighted gene coexpression net-
work analysis. Plast Reconstr Surg. 2017;139:376–390. 

 7. Hellwege JN, Russell SB, Williams SM, et al. Gene-based evalu-
ation of low-frequency variation and genetically-predicted gene 
expression impacting risk of keloid formation. Ann Hum Genet. 
2018;82:206–215. 

 8. Marneros AG, Norris JE, Watanabe S, et al. Genome scans pro-
vide evidence for keloid susceptibility loci on chromosomes 2q23 
and 7p11. J Invest Dermatol. 2004;122:1126–1132. 

 9. Klassen AF, Ziolkowski N, Mundy LR, et al. Development of a new 
patient-reported outcome instrument to evaluate treatments for 
scars: The SCAR-Q. Plast Reconstr Surg Glob Open. 2018;6:e1672. 

 10. Hsieh J-C, Maisel-Campbell AL, Joshi CJ, et al. Daily quality-of-life 
impact of scars: an interview-based foundational study of patient-
reported themes. Plast Reconstr Surg Glob Open. 2021;9:e3522. 

 11. Hirsch EM, Chukwu CS, Butt Z, et al. A pilot assessment of ethnic 
differences in cosmetic outcomes following breast conservation 
therapy. Plast Reconstr Surg Glob Open. 2014;2:e94. 

 12. Radulesco T, Mancini J, Penicaud M, et al. Cross-cultural adapta-
tion into French and validation of the SCAR-Q questionnaire. 
Qual Life Res. 2021;30:1225–1231. 

 13. Ziolkowski NI, Mundy LR, Pusic A, et al. 14 SCAR-Q: an update 
on field-testing a patient-reported outcome instrument for burn, 
surgical, and traumatic scars. J Burn Care Res. 2018;39(suppl_1)
:S11. 

 14. Ogawa R, Akita S, Akaishi S, et al. Diagnosis and treatment of 
keloids and hypertrophic scars—Japan scar workshop consensus 
document 2018. Burns Trauma. 2019;7:39. 

 15. Halim AS, Emami A, Salahshourifar I, et al. Keloid scarring: 
understanding the genetic basis, advances, and prospects. Arch 
Plast Surg. 2012;39:184–189. 

 16. Kelly AP. Hypertrophic scars and keloids. In: Gloster HM, ed. 
Complications in Cutaneous Surgery. New York, NY: Springer; 2008.

 17. Marston AP, Costello MS, Farhood Z, et al. Association of pediat-
ric patient demographic factors and scar anatomic features with 
scar outcomes after surgical repair of cleft lip. JAMA Facial Plast 
Surg. 2019;21:452–457. 

 18. Sharma M, Wakure A. Scar revision. Indian J Plast Surg. 
2013;46:408–418. 

 19. Tos P, Crosio A, Pugliese P, et al. Painful scar neuropathy: princi-
ples of diagnosis and treatment. Plast Aesthet Res. 2015;2:156–164. 

 20. Wilgis EF, Murphy R. The significance of longitudinal excursion 
in peripheral nerves. Hand Clin. 1986;2:761–766.

 21. Dréno B, Tan J, Kang S, et al. How people with facial acne scars 
are perceived in society: an online survey. Dermatol Ther (Heidelb). 
2016;6:207–218. 

 22. Brown BC, Moss TP, McGrouther DA, et al. Skin scar preconcep-
tions must be challenged: importance of self-perception in skin 
scarring. J Plast Reconstr Aesthet Surg. 2010;63:1022–1029. 

 23. Wimalawansa S, McKnight A, Bullocks JM. Socioeconomic 
impact of ethnic cosmetic surgery: trends and potential financial 
impact the African American, Asian American, Latin American, 
and Middle Eastern communities have on cosmetic surgery. 
Semin Plast Surg. 2009;23:159–162. 

 24. Haider AH, Scott VK, Rehman KA, et al. Racial disparities in sur-
gical care and outcomes in the United States: a comprehensive 
review of patient, provider, and systemic factors. J Am Coll Surg. 
2013;216:482–92.e12. 

 25. Nishiguchi MA, Spencer CA, Leung DH, et al. Aging suppresses 
skin-derived circulating SDF1 to promote full-thickness tissue 
regeneration. Cell Rep. 2018;24:3383–3392.e5. 

mailto:robert.galiano@nm.org?subject=
https://doi.org/10.1097/DSS.0000000000000819
https://doi.org/10.1097/DSS.0000000000000819
https://doi.org/10.1097/DSS.0000000000000819
https://doi.org/10.1080/14712598.2020.1787979
https://doi.org/10.1080/14712598.2020.1787979
https://doi.org/10.1080/14712598.2020.1787979
https://doi.org/10.1097/00007611-197007000-00002
https://doi.org/10.1097/00007611-197007000-00002
https://doi.org/10.1097/00007611-197007000-00002
https://doi.org/10.2165/00063030-200519060-00004
https://doi.org/10.2165/00063030-200519060-00004
https://doi.org/10.1097/PRS.0000000000003014
https://doi.org/10.1097/PRS.0000000000003014
https://doi.org/10.1097/PRS.0000000000003014
https://doi.org/10.1111/ahg.12245
https://doi.org/10.1111/ahg.12245
https://doi.org/10.1111/ahg.12245
https://doi.org/10.1111/ahg.12245
https://doi.org/10.1111/j.0022-202X.2004.22327.x
https://doi.org/10.1111/j.0022-202X.2004.22327.x
https://doi.org/10.1111/j.0022-202X.2004.22327.x
https://doi.org/10.1097/GOX.0000000000001672
https://doi.org/10.1097/GOX.0000000000001672
https://doi.org/10.1097/GOX.0000000000001672
https://doi.org/10.1097/GOX.0000000000003522
https://doi.org/10.1097/GOX.0000000000003522
https://doi.org/10.1097/GOX.0000000000003522
https://doi.org/10.1097/GOX.0000000000000013
https://doi.org/10.1097/GOX.0000000000000013
https://doi.org/10.1097/GOX.0000000000000013
https://doi.org/10.1007/s11136-020-02719-8
https://doi.org/10.1007/s11136-020-02719-8
https://doi.org/10.1007/s11136-020-02719-8
https://doi.org/10.1093/jbcr/iry006.018
https://doi.org/10.1093/jbcr/iry006.018
https://doi.org/10.1093/jbcr/iry006.018
https://doi.org/10.1093/jbcr/iry006.018
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.1186/s41038-019-0175-y
https://doi.org/10.5999/aps.2012.39.3.184
https://doi.org/10.5999/aps.2012.39.3.184
https://doi.org/10.5999/aps.2012.39.3.184
https://doi.org/10.1001/jamafacial.2019.0669
https://doi.org/10.1001/jamafacial.2019.0669
https://doi.org/10.1001/jamafacial.2019.0669
https://doi.org/10.1001/jamafacial.2019.0669
https://doi.org/10.4103/0970-0358.118621
https://doi.org/10.4103/0970-0358.118621
https://doi.org/10.4103/2347-9264.160878
https://doi.org/10.4103/2347-9264.160878
https://doi.org/10.1007/s13555-016-0113-x
https://doi.org/10.1007/s13555-016-0113-x
https://doi.org/10.1007/s13555-016-0113-x
https://doi.org/10.1016/j.bjps.2009.03.019
https://doi.org/10.1016/j.bjps.2009.03.019
https://doi.org/10.1016/j.bjps.2009.03.019
https://doi.org/10.1055/s-0029-1224793
https://doi.org/10.1055/s-0029-1224793
https://doi.org/10.1055/s-0029-1224793
https://doi.org/10.1055/s-0029-1224793
https://doi.org/10.1055/s-0029-1224793
https://doi.org/10.1016/j.jamcollsurg.2012.11.014
https://doi.org/10.1016/j.jamcollsurg.2012.11.014
https://doi.org/10.1016/j.jamcollsurg.2012.11.014
https://doi.org/10.1016/j.jamcollsurg.2012.11.014
https://doi.org/10.1016/j.celrep.2018.08.054
https://doi.org/10.1016/j.celrep.2018.08.054
https://doi.org/10.1016/j.celrep.2018.08.054

