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Abstract: Keloids are defined as raised scar tissue that grows excessively and invasively beyond the original wound 
borders during abnormal, fibroproliferative wound healing. The effects of these lesions on quality of life (QoL) and 
psychosocial wellbeing have not been assessed in keloid-endemic environments such as China. The purpose of 
our study was to investigate the QoL and mental health status of patients with keloids in China. The Dermatology 
Life Quality Index (DLQI) questionnaire and the Symptom Checklist-90 (SCL-90) were used to explore the effects of 
keloids on patients’ QoL and psychosocial wellbeing. The main scoring elements of the DLQI focused on psycho-
logical feelings, QoL, and social activities. In addition, the results of the SCL-90 revealed that scores pertaining to 
interpersonal relationship sensitivity, depression, and anxiety were higher in the visible scar group than in either the 
invisible scar group or the normal group (P < 0.05). The depression and anxiety scores in the invisible scar group 
were higher than those in the normal group (P < 0.05), but there were no statistically significant differences in other 
indices between the invisible scar group and the normal group (P < 0.05). The mental health of female patients was 
affected to a greater extent than in male patients (P < 0.05). Our findings suggest that psychological and clinical 
interventions would be beneficial for patients with keloids to improve their QoL.
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Introduction

Keloids are locally aggressive, benign fibropro-
liferative scars (Figure 1). Keloids usually form 
after a traumatic event as a result of altered 
wound healing, with excessive scar tissue for-
mation that extends beyond the area of the ini-
tial wound and does not regress spontaneously 
[1]. However, the primary mechanism responsi-
ble for keloid formation is still poorly under-
stood [2-4]. Although keloids are more common 
in patients with dark skin than in those with 
light skin, the epidemiology of keloids is gener-
ally variable. The reported incidence of keloids 
in the general population ranges from 16% 
among adults in Zaire to 0.09% in England [5, 
6]. Keloids remain one of the most challenging 
dermatologic conditions to successfully treat 
and may have significant psychosocial effects 
on patients. Although people of all ages can 
suffer from keloids, affected patients are often 
young and healthy [7]. In addition to pain and 

functional disability, the appearance of keloids 
can cause psychosocial distress because they 
are typically perceived as aesthetically undesir-
able [8-10]. Therefore, keloids may negatively 
impact a patient’s quality of life (QoL).

Surprisingly, little is known about the psychoso-
cial effects on patients with keloids in China. 
The effects of other skin diseases have been 
extensively researched, but keloids have been 
largely neglected [11, 12]. The reason for this 
may be because the importance of a patient’s 
appearance is generally underestimated by me- 
dical professionals. The Symptom Checklist- 
90 (SCL-90) is a 90-item, self-reported symp-
tom inventory developed in the United States 
that was designed to assess psychological 
symptom patterns and levels of distress in com-
munities [13]. In this study, the psychosocial 
effects on Chinese patients with keloids were 
investigated using the Dermatology Life Quality 
Index (DLQI) questionnaire and the SCL-90. 
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Effects of keloids on the QoL and psychosocial 
wellbeing of patients were evaluated to predict 
the success of clinical and psychological inter-
ventions used in such patients.

Materials and methods

Questionnaire

DLQI questionnaire and the SCL-90 were adopt-
ed for the survey. The medical staff presented 
the content of the questionnaire to the patients 
prior to the actual survey, and patients anony-
mously completed the questionnaires by them-
selves. Any patient who had difficulty filling out 
the questionnaire was assisted by the medical 
staff. General information was collected (e.g., 
current age and gender, ethnicity, clinical char-
acteristics, family history, duration of keloids). 
The questionnaires were completed between 
October 2016 and October 2020, and analyses 
were then performed to compare the visible 
scar, invisible scar, and normal groups. Ulti- 
mately, 553 questionnaires without missing 
data were analyzed. The hospital ethics com-
mittee approved the study protocol. Written 
consent was obtained from all participating 
patients.

sonal relationships, including sexual difficul-
ties; and treatment). Each item is scored on a 
four-point scale: 0, not at all/not relevant; 1, a 
little; 2, a lot; and 3, very much. Scores of indi-
vidual items (0-3) are added to yield a total 
score (0-30); higher scores mean greater 
impairment of the patient’s QoL. DLQI bands 
are as follows: 0-1 = No effect, 2-5 = Small 
effect, 6-10 = Moderate effect, 11-20 = Very 
large effect, 21-30 = Extremely large effect.

SCL-90 scores were calculated by dividing the 
symptoms into five grades: (1) symptom-free: 0 
points; (2) mild symptoms: 1 point; (3) moder-
ate symptoms: 2 points; (4) mildly severe symp-
toms: 3 points; (5) severe symptoms: 4 points. 
Thus, higher scores represented worse psycho-
logical states.

Statistical analysis

Questionnaire results were entered into a data-
base created using Epi Info, version 6.0 (U.S. 
Centers for Disease Control and Prevention, 
Atlanta, GA) and converted into the proper for-
mat for analysis using SPSS, version 15.0 sta-
tistical software, P values less than 0.05 were 
considered statistically significant. Measure- 

Figure 1. Clinical features of keloids.

Definitions

Questionnaire (http://www.de- 
rmatology.org.uk/) was desi- 
gned by Finlayin 1994, it was a 
self-administered, easy and us- 
er-friendly questionnaire, has 
been validated for dermatolo-
gy patients aged 16 years and 
above. The DLQI questionnaire 
consisted of 10 questions con-
cerning the patient’s percep-
tion of the impact of keloids on 
different aspects of their QoL 
over the last week. The ques-
tions focused on symptomo- 
logy, feelings, daily activities, 
clothing, leisure activities, par-
ticipation in sports, work and 
school activities, relationships, 
sexual difficulties, and treat-
ments, covering six dimensi- 
ons (symptomology and feel-
ings; daily activities, including 
clothing; leisure activities, in- 
cluding participation in sports; 
work and school activities; per-
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ment data does not accord with normal distri-
bution, which was expressed by median and 
interquartile range (IQR), and it was studied by 
means of single factor analysis using rank test, 
the life quality of keloids patients was studied 
by multi-factor non-conditional Logistic regres-
sion analysis. For the stratified analysis, differ-
ences between the groups in terms of the fac-
tor were tested using the Chi Squared test. 

Results

General patient demographics

Among the 553 patients with keloids, there 
were 260 males and 293 females, resulting in 
a male: female ratio of 1:1.13. The age of keloid 
onset ranged from 18 to 79 years (Table 1). The 
majority (385, 69.62%) of patients had lesions 
for more than two years, whereas 48 (8.68%) 
patients had lesions since childhood (Table 2). 
Of the total patient population, 383 (69.26%) 
had been undergoing treatment for at least one 
year, 143 (25.86%) patients had been undergo-
ing treatment for less than one year, and 27 
(4.88%) patients had never undergone treat-
ment (Table 3). 

DLQI scores

All patients completed the questionnaire after 
providing informed consent. The DLQI scores of 

patients in the invisible scar group ranged from 
2 to 16, whereas the scores of patients in the 
visible scar group ranged from 3 to 18. No 
patients had scores between 0 and 1, or 
between 21 and 30. The DLQI scores in pati- 
ents with keloids were primarily distributed 
between 3 and 6 (50.29%) and between 6 and 
10 (43.13%). psychological feelings, QoL, and 
social activities are the major scoring elements 
of DLQI in keloids patients (Tables 4, 5).

Comparison of SCL-90 results among the three 
groups

The SCL-90 consisted of nine factors, with ea- 
ch factor reflecting a certain symptom experi-
enced by the patients. Significant differences 
were found in the indices of the SCL-90 and 
positive scores among the three groups (P < 
0.01). The scores pertaining to the interperson-
al relationship sensitivity, depression, and anxi-
ety indices were higher in the visible scar group 
than in the invisible scar and normal groups (P 
< 0.05). (Tables 6-8). The depression and anxi-
ety scores in the invisible scar group were high-
er than those in the normal group (P < 0.05), 
but there were no statistically significant differ-
ences in the other indices between the invisible 
scar and normal groups (P > 0.05; Table 6). 
This survey also revealed that the mental health 
of female patients was affected to a greater 
extent than in male patients. The statistical 
analysis of the survey data is shown in Table 9. 

Discussion

With changes in the use of disease modeling 
methods from biological to biological-psycho-
logical-social models, QoL and mental health 
issues have become important factors. Modern 
scientific research has also confirmed that psy-
chological disorders are often closely related to 
disease states. The definition of “healthy” not 
only refers to the absence of disease but also 

Table 1. Age groups of the keloid patients
Age Number of patients Percentage
> 18 157 28.39
20-29 254 45.93
30-39 78 14.10
40-49 35 6.33
50-60 18 3.26
> 60 11 1.99
Total 553 100

Table 2. Length of time since keloid devel-
oped
Period Number of subjects Percentage
Less than 1 year 65 11.75
1-2 years 103 18.63
2-10 years 337 60.94
Since childhood 48 8.68
Total 715 100

Table 3. Treatment period
Treatment period Number of patients Percentage
No treatment 27 4.88
Less than 1 year 143 25.86
1-2 years 86 15.55
2-10 years 260 47.02
Over ten years 37 6.69
Total 553 100
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the presence of a sound body and mind, and 
good social adaptability. Therefore, patients 
with somatic diseases should not be evaluated 
simply based on the disease itself but also on 
physiological, psychological, and social bases, 

which together results in a comprehensive 
health assessment [14]. A majority of the stud-
ies on the psychosocial impacts of keloids on 
patients have been conducted in Africa and 
Europe. However, current research on the 

Table 4. The comparison between the group of visible scar group and invisible scar

DLQI Item
Visible scar group Invisible scar

Mann-Whitney U value P value
Median P25-P75 Median P25-P75

Q1 1 1,2 1 1,1 3.60×104 P < 0.01
Q2 2 1,2 1 1,2 3.80×104 P < 0.01
Q3 0 0,0 0 0,0 5.26×104 P > 0.05
Q4 1.5 1,2 1 1,2 1.50×104 P < 0.01
Q5 0 0,0 0 0,0 5.26×104 P > 0.05
Q6 0 0,0 0 0,0 5.26×104 P > 0.05
Q7 1 1,1 1 0,1 1.40×104 P < 0.01
Q8 0 0,1 0 0,1 1.75×104 P > 0.05
Q9 0 0,0 0 0,0 5.25×104 P > 0.05
Q10 0 0,1 0 0,1 4.80×104 P < 0.01
Total 7 6,9 5 5,8 1.29×104 P < 0.01
Q1-Q10 represent the 10 questions in the DLQI questionnaire, respectively. DLQI data of both groups does not accord with 
normal distribution, which was expressed by median. 

Table 5. Multiple factors analysis of influencing factors correlated with DLQI score in keloids group 
Independent variable OR value Std Error Wald χ2 test P value 95% CI
body position visible scar 6.23 0.35 25.10 < 0.01 3.05-12.70

invisible scar 1.00
Pruritus Pruritus 3.32 0.35 11.31 < 0.01 1.60-6.40

No Pruritus 1.00
Size > 25 cm2 10.53 0.38 36.55 < 0.05 4.85-22.24

5-25 cm2 3.01 0.41 8.66 < 0.05 1.59-7.84
≤ 5 cm2 1.00

Std Error: standard error, CI: confidence interval. 

Table 6. Statistical data of SCL-90 after the survey between visible scar group and Normal group
Factor visible scar group (χ ± SD) Normal group (χ ± SD) Differences between the groups
Total score 144.76±39.57 129.96±38.76 P < 0.01
Somatization 1.40±0.39 1.37±0.48 P > 0.05
Obsessive symptoms 1.67±0.51 1.62±0.58 P > 0.05
Interpersonal sensitivity 2.45±0.62 1.65±0.61 P < 0.01
Depression 2.33±0.52 1.50±0.59 P < 0.01
Anxiety 2.11±0.43 1.39±0.43 P < 0.01
Hostility 1.45±0.54 1.46±0.55 P > 0.05
Terror 1.22±0.32 1.23±0.41 P > 0.05
Paranoid ideation 1.49±0.47 1.43±0.57 P > 0.05
Psychotic diseases 1.33±0.39 1.29±0.42 P > 0.05
P < 0.01 showed that the two groups were of significant difference, while P < 0.05 illustrated that there existed difference 
between the two groups, whereas P > 0.05 explained no difference between the two groups.
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Table 7. Statistical data of SCL-90 after the survey between invisible scar group and Normal group
Factor invisible group (χ ± SD) Normal group (χ ± SD) Differences between the groups
Total score 136.66±37.41 129.96±38.76 P < 0.01
Somatization 1.39±0.47 1.37±0.48 P > 0.05
Obsessive symptoms 1.64±0.62 1.62±0.58 P > 0.05
Interpersonal sensitivity 1.66±0.51 1.65±0.61 P > 0.05
Depression 1.89±0.34 1.50±0.59 P < 0.05
Anxiety 1.94±0.44 1.39±0.43 P < 0.01
Hostility 1.44±0.57 1.46±0.55 P > 0.05
Terror 1.23±0.35 1.23±0.41 P > 0.05
Paranoid ideation 1.47±0.44 1.43±0.57 P > 0.05
Psychotic diseases 1.32±0.53 1.29±0.42 P > 0.05
P < 0.01 showed that the two groups were of significant difference, while P < 0.05 illustrated that there existed difference 
between the two groups, whereas P > 0.05 explained no difference between the two groups.

Table 8. Statistical data of SCL-90 after the survey between visible scar group and invisible scar
Factor visible scar group (χ ± SD) invisible scar group (χ ± SD) Differences between the groups
Total score 144.76±39.57 136.66±37.41 P < 0.05
Somatization 1.40±0.39 1.39±0.47 P > 0.05
Obsessive symptoms 1.67±0.51 1.64±0.62 P > 0.05
Interpersonal sensitivity 2.45±0.62 1.66±0.51 P < 0.01
Depression 2.33±0.52 1.89±0.34 P < 0.01
Anxiety 2.11±0.43 1.94±0.44 P < 0.05
Hostility 1.45±0.54 1.44±0.57 P > 0.05
Terror 1.22±0.32 1.23±0.35 P > 0.05
Paranoid ideation 1.49±0.47 1.47±0.44 P > 0.05
Psychotic diseases 1.33±0.39 1.32±0.53 P > 0.05
P < 0.01 showed that the two groups were of significant difference, while P < 0.05 illustrated that there existed difference be-
tween the two groups, whereas P > 0.05 explained no difference between the two groups and non-visible scar group.

Table 9. Statistical data of SCL-90 after the survey between different sex groups
Factor Male group (χ ± SD) Female group (χ ± SD) Differences between the groups
Total score 143.75±38.27 144.12±35.68 P > 0.05
Somatization 1.39±0.47 1.41±0.42 P > 0.05
Obsessive symptoms 1.68±0.65 1.69±0.45 P > 0.05
Interpersonal sensitivity 2.44±0.68 2.45±0.49 P > 0.05
Depression 2.20±0.66 2.23±0.57 P > 0.05
Anxiety 2.15±0.55 2.25±0.35 P > 0.05
Hostility 1.44±0.55 1.46±0.42 P > 0.05
Terror 1.21±0.36 1.21±0.30 P > 0.05
Paranoid ideation 1.28±0.39 1.40±0.43 P < 0.05
Psychotic diseases 1.23±0.33 1.45±0.51 P < 0.05
P < 0.01 showed that the two groups were of significant difference, while P < 0.05 illustrated that there existed difference 
between the two groups, whereas P > 0.05 explained no difference between the two groups.

impact of keloids on a patient’s psychological 
health has not been documented in China. 
Understanding the needs of a patient with 

keloids is an area of fundamental importance. 
The effects of keloids play major roles in a 
patient’s psychological status and behavior 
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and can impact a patient’s clinical treatment. 
Both DLQI questionnaire and the SCL-90 are 
widely accepted and scientifically rigorous. Th- 
ey have been validated in several large-scale 
investigations and were found to discriminate 
between levels of psychological distress as a 
function of a patient’s medical condition or 
after a certain therapeutic intervention. The- 
refore, both DLQI and the SCL-90 can be used 
to assess the QoL of patients suffering from 
keloids.

The mental health status of patients with 
keloids is influenced by both disease factors 
and environmental/social factors. If a patient 
experiences interpersonal relationship sensitiv-
ity, depression, and anxiety for an extended 
duration, the nervous and immune system 
functions of the body are directly affected; 
thus, environmental/social factors appear to 
play important roles in the occurrence and 
development of keloids.

Overall, 278 patients had a total DLQI score of 
3 to 6, 239 patients had a score of 6 to 10, and 
36 patients had a score of 11 to 20. These find-
ings suggest that keloids affect the QoL of all 
patients: a slight or moderate effect on most 
patients and a severe effect on a few patients.

The results of the SCL-90 revealed that there 
were patients with psychological problems in 
both the visible scar and invisible scar groups, 
similar to previous findings. Psychological prob-
lems were related to interpersonal relationship 
sensitivity, depression, and anxiety. The total 
SCL-90 scores for patients with keloids were 
higher than those of normal groups, which 
implies that the mental health status of patients 
in the visible scar and invisible scar groups is 
lower than that in the normal group. The pres-
ence of keloids can lead to such mental health 
issues as sensitivity to interpersonal problems 
caused by psychological and social factors. 
Thus, more attention should be paid to shifts 
from normal to abnormal psychological cha- 
racteristics.

This survey also revealed that the mental heal- 
th of female patients was affected to a greater 
extent than in male patients. Different mental 
health levels may be influenced by different bio-
logical and psychological characteristics in dif-
ferent groups. For example, the number of 
menstruating females was greater than that of 
males who have emissions. Therefore, in this 

case, females are more psychologically affect-
ed than males. It is likely, therefore, that bio-
logical and psychological sexual problems re- 
sult in a poorer mental health status.

The results of this research also revealed that 
the majority of patients did not correctly identi-
fy the etiology of their keloids. The majority of 
patients in this study had lesions for 2-10 years, 
with some patients reporting the development 
of lesions during childhood. The mean duration 
of disease was 5.5 years, suggesting the chron-
ic nature of these lesions. As keloids remain 
one of the most challenging dermatologic con-
ditions to successfully treat, patients are often 
depressed due to feelings of helplessness. This 
is another important factor that influences a 
patient’s QoL [15].

Some patients in this study complained that 
keloids affected their work and study activities 
[16]. Some patients reported itching, irritation, 
and other symptoms, such as physical dysfunc-
tion and restricted mobility from the formation 
of scar tissue in the joints. Such scar tissue for-
mation can cause distress, seriously impacting 
not only a patient’s QoL but also their work and 
study activities, giving rise to negative emo-
tions [17].

The results of this study illustrate that patients 
with keloids in China have more psychological 
obstacles than normal persons, which requires 
psychological intervention. However, there are 
limitations in our study. The small sample size 
and the single-center and retrospective nature 
of the study were limitations. The results ob- 
tained in this study must be confirmed by ad- 
ditional studies conducted with larger cohorts 
that include follow-up assessments.

In summary, our results suggest that patients 
with keloids have significant social problems 
and challenges with their daily activities. Most 
patients with keloids in China experience nega-
tive psychosocial issues that are closely corre-
lated to the occurrence and growth of their 
keloids. Psychological interventions should be 
performed as early as possible in the treatment 
regimens of these patients.
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