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Abstract 

Objective:  To demonstrate the applicability and adaptability of uterine fibroid symptoms and quality of life (UFS-
QoL) in assessing the efficacy of treatment in Chinese populations.

Methods:  This is a secondary analysis of a prospective cohort study involving 20 Chinese hospitals and 2,411 Chinese 
women with fibroids. Patients completed UFS-QoL and short form-36 (SF-36) at pre-surgery, 6-month and 12-month 
post-treatments. Internal consistency of the quality of life assessed by the UFS-QoL questionnaire using Cronbach’s 
α coefficient (α). Principal axis factor analysis with orthogonal rotation was established to investigate relationships 
between items and subscales. Concurrent validity refers to the Spearman’s correlation estimate of the correlation 
between UFS-QoL and SF-36. Using effect size and standardized response mean, the ability to detect change was 
evaluated by comparing pre- and post-6-month and post-12-month treatment scores.

Results:  Exploratory factor analysis yielded six subscales (concern, activities, energy/mood, control, self-conscious-
ness, and sexual function) with eigenvalues > 1 in UFS-QoL. A 63.61% total variance was explained by the test items. 
Ceiling effects of self-consciousness and sexual functioning subscales from UFS-QoL were > 15%. UFS-QoL showed 
a positive and moderate correlation with SF-36 to establish good concurrent validity. And showed good consistency 
reliability (Cronbach α > 0.7 in all subscales), ability to detect change after treatment. This excluded self-conscious-
ness (α = 0.56), which demonstrated the lowest effect size (0.38) and standardized response means (0.38) 6- and 
12-months post-treatment.

Conclusions:  Symptom severity, activity, and mood subscales of the Chinese UFS-QoL were valid and reliable. How-
ever, the self-consciousness domain needs further investigation on cultural adaptation, such as cognitive debriefing 
for how Chinese interpret these questions.

Highlights 

1.	 This study provides clinicians and researchers with more specific psychological evidence for selecting an appro-
priate instrument and demonstrate the benefit of accurately assessing the quality of life and symptom burden in 
Chinese patients with uterine fibroids.
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Introduction
Patient-centeredness has been increasingly recognized 
as a crucial aspect of patient care [1]. With an increased 
emphasis on patient-centered care, health-related quality 
of life (HRQL) that permits patient self-report is assum-
ing a more prominent role as an important endpoint and 
a major treatment indicator in both research and clini-
cal practice [2]. For an average of 8.5 years [3], patients 
with uterine fibroids (UFs) experience a high symptom 
burden, including moderate to severe abdominal pain [4], 
low back pain, urinary frequency and urgency, pain dur-
ing intercourse [4], and vaginal bleeding [5], all of which 
negatively impact physical and social activities, work pro-
ductivity, and quality of life (QoL) [6, 7]. Importantly, the 
lifetime risk of UFs for women over 45 is up to 60% [8]. 
Given the high prevalence among women, UFs impose 
a significant health care burden on women’s individual 
health [9] as well as a burden on the health care and 
social security systems as a result of work productivity 
loss during treatment and disease recurrence [10].

As one of the direct clinical outcome assessments [11], 
patient-reported outcome (PRO)-based symptom and 
QoL measures serve as reliable approaches for patients 
with UFs throughout the full course of diagnosis [12], 
treatment [13], and disease management [14]. Conse-
quently, measuring UF-related symptoms and QoL status 
in a valid and reliable manner could support high-qual-
ity practice and comprehensive patient management for 
patients of diverse cultures.

The uterine fibroid symptom and quality of life (UFS-
QoL) English questionnaire was published in 2002 as the 
only questionnaire designed to assess the whole spec-
trum of fibroid-related symptoms and their impact on 
QoL [15]. The UFS-QoL questionnaire has been used in 
Brazilian, Portuguese [16, 17], Spanish [18], traditional 
Chinese [19], and simplified Chinese [20] as a disease-
specific measure of health-related QoL. It has been 
shown to be sensitive to treatment-related changes [18], 
with the 4-week recall version being sensitive to treat-
ment-related changes in Western culture [21]. Self-con-
sciousness has the lowest Cronbach α based on existing 
UFS-QoL validation studies in Chinese populations, [20] 
possibly due to existing adaptive barriers in China. QoL is 
a subjective and multidimensional concept based on the 
individual’s perception of the position of their life in the 

cultural context and value systems in which they reside, 
in relation to their goals, expectations, standards, and 
concerns [16]. In the evaluation of QoL, patient-related 
concepts that vary from person to person are considered 
[22]. However, social, linguistic, and cultural differences 
necessitate proper cultural adaptation.

The two Chinese validation studies only demonstrated 
that the UFS-QoL questionnaire can identify disease 
and symptoms in patients by comparing women with 
UFs and healthy women in a cross-sectional analysis [20, 
23]. However, a few studies reported that PROs play an 
important role as clinical tools for clinical application 
and disease monitoring, such as differentiating disease 
severity and demonstrating symptom recovery and alle-
viation trajectory over time, not only screening for UFs. 
The responsiveness of the UFS-QoL, which is one of the 
major characteristics of Food and Drug Administration 
(FDA)-reviewed PRO instruments, must be further vali-
dated to determine its efficacy. Therefore, large longitu-
dinal population-based studies are required to further 
evaluate the clinical utility of UFS-QoL.

We can demonstrate the measurement properties of 
UFS-QoL when longitudinally applied in clinical set-
tings due to the availability of longitudinal UFS-QoL data 
from the largest cohort of patients with UFs ever. Using 
internal consistency, convergent validity, known-group 
validity, and concurrent validity (correlation between 
UFS-QoL and SF-36), the current study aimed to demon-
strate the applicability and adaptability of the UFS-QoL 
in evaluating adaptability and treatment efficacy. We also 
evaluated responsiveness, the ability to detect change 
with treatment using UFS-QoL, such as when comparing 
the effect size of major UFs treatment modalities before 
and after treatment.

Methods
Data of uterine fibroids were extracted from a 20-cen-
tered prospective cohort study (Uterine fibroids multi-
centre network information system: www.​hifuc​tr.​com) 
for a second-analysis, which included patients who 
received self-selected hysterectomy, myomectomy, or 
High-Intensity Focused Ultrasound (HIFU) therapy after 
being fully informed of the treatment options (The mul-
ticentre study was approved by a China-registered clini-
cal trial ethics committee (ChiECRCT-2011034). Details 

2.	 In the Chinese UFS-QoL, the symptom severity, activity, and mood subscales were valid and reliable.
3.	 At 6 and 12 months after treatment, the self-consciousness domain of the UFS-QoL exhibited both poor inter-

nal consistency and detectability, requiring further research into cultural adaptation.

Keywords:  Clinical applicability, Health-related quality of life, Uterine fibroids, UFS-QoL
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regarding the study’s design, data collection, and primary 
outcomes regarding the efficacy of the treatment were 
published [24]. Prior to undergoing any study-related 
procedures at the clinical site, patients filled out the UFS-
QoL questionnaire, the study short form-36 (SF-36), 
and a brief sociodemographic questionnaire. Follow-up 
visits were scheduled at 6  months and 12  months post-
procedure, included complications, magnetic resonance 
imaging evaluation, overall treatment effect evaluates, 
the UFS-QoL questionnaire (for those who had under-
gone HIFU or myomectomy, because the instructions of 
the UFS-QoL questionnaire are based on the presence of 
uterine fibroids and menstrual periods), SF-36, and sev-
eral health care utilization items were recorded.

Questionnaires utilized in the study
Uterine fibroid symptom and quality of life questionnaire 
(UFS-QoL).

The UFS-QoL was developed from focus groups of 
women with uterine fibroid [15, 20]. The UFS-QoL 
questionnaire consists of 37 items, 8 of which assess the 
severity of symptoms (single domain) and 29 of which 
assess health-related quality of life (HRQL) in 6 subscales 
(concern, activities, energy/mood, control, self-con-
sciousness, and sexual function). All responses were clas-
sified into five Likert scale options. A higher score on the 
questionnaire’s severity subscale indicates more severe 
symptoms, while a lower score on the HRQL subscales 
indicates poorer QoL.

Medical outcomes of the study short form 36 (SF-36).
SF-36 is a 36-item self-administered generic meas-

ure used to assess general health status. and validated 
cross-cultural application, reality and validity in Chinese 
[25–28]. SF-36 consists of eight subscales: physical, func-
tioning, role-physical, bodily pain, general health, vitality, 
social functioning, role-emotional, and mental health, as 
well as two composite scores, the physical and mental 
component scores. Individual subscale items are com-
bined to form a subscale rating, which is then converted 
to a 0–100 scale [29, 30]. Higher QoL scores correspond 
to a four-week recall period [30]. There are available 
reference values derived from a healthy population and 
distributed by age and gender. We estimate of the Spear-
man’s correlation between UFS-QoL and SF-36 to vali-
date the concurrent validity.

Statistical analysis
Descriptive analyses (mean and SD) were performed 
using sociodemographic and clinical characteristics. 
Means of differences, 95% confidence interval (CI), and 
statistical significance (P < 0.05) were tested with inde-
pendent sample t tests.

Cronbach’s α coefficient was applied to determine the 
internal consistency of the quality of life. The Cronbach’s 
α coefficient, which ranges from 0 to 1, is used to deter-
mine the degree to which items on the 6-subscale HRQL 
measure are related to the same concepts. A greater value 
indicates a smaller measurement error, which indicates a 
higher level of reliability.

To examine convergent validity between items and 
subscales in our study, we employed principal axis factor 
analysis with orthogonal rotation, which was used in con-
junction with orthogonal rotation to determine the final 
number of factors based on their eigenvalues, congru-
ence, and clinical significance. The Kaiser–Meyer–Olkin 
(KMO) test confirmed adequate sample size, and a KMO 
value > 0.5 indicated an acceptable structural validity. 
With structural equation modeling (SEM) and orthogo-
nal (intercorrelated) factors, a confirmatory factor anal-
ysis was conducted. Examining the relative chi-square 
(chi-square/degrees of freedom), the root mean-square 
error of approximation, the goodness of fit index, the 
standardized root means square residual, the normed 
fit index, the Tucker Lewis index, and the comparative 
fit index allowed for the evaluation of model fit. The 
expected factor loadings for each item were ≥ 0.40 [31].

Concurrent validity refers to the correlation between 
an instrument and another instrument that measures a 
related but not identical concept, and it is used to evalu-
ate the reliability of correlation testing of a priori hypoth-
eses [32]. Both scales were designed to measure QoL, 
so Spearman’s correlation was used to determine the 
strength of the UFS-correlation QoL’s testing with SF-36 
to validate concurrent validity. Similar UFS-QoL and 
SF-36 subscales were correlated. For instance, the SF-36’s 
"physical functioning domain" was compared to the UFS-
QoL’s “activity.” The SF-36 "role-emotional" domain was 
compared with the UFS-QoL "mood/energy" domain.

We examined evidence of known-group validity that 
the UFS-QoL can distinguish between clinically dis-
tinct groups by testing its ability to differentiate between 
patients based on health status. Patients were considered 
to have a poor general health status if they responded 
"fair" or "poor" to the SF-36–1 question “In general, 
would you say your health is”; otherwise, the health sta-
tus was presumed good.

Using general linear models, the ability to detect 
change was evaluated by comparing 6-month pre-treat-
ment and post-treatment scores to 12-month scores at 
6-month intervals. Effect size (change in mean score 
divided by baseline standard deviation) [33] and stand-
ardized response mean (change in mean score divided by 
change standard deviation) were computed. A value of 
0.2 was considered to have a “small” effect, 0.5 a “moder-
ate” one, and ≥ 0.8 a “large” one.
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The questionnaires were scored in accordance with the 
developers’ instructions. Version 9.1.3 of SAS was used 
to conduct analyses. All statistical tests were predeter-
mined, and no missing data imputations were performed. 
All statistical tests were conducted with a fixed type I 
error probability of 0.05 and a two-tailed design [29].

Results
Psychometric characteristics
To assess internal consistency, Cronbach’s alphas were 
calculated for each UFS-QoL questionnaire subscale. 
The UFS-QoL questionnaire demonstrated good internal 
consistency and reliability in all subscales (> 0.7) at base-
line and follow-up (6 and 12 months) except for self-con-
sciousness (0.5–0.62) (Table  1). We also calculated the 
internal consistency of self-consciousness stratified by 
age (< 45 vs. ≥ 45), highest educational level (below jun-
ior school vs. above junior school), annual family income 
(< 50,000 vs. ≥ 50,000), and number of pregnancies (1 
vs. > 1), which all depicted a Cronbach’s α < 0.7 (Addi-
tional file 1: Table S1).

The factor analysis was utilized to determine the rela-
tive importance of UFS-QoL components. In factor 
analysis, values of the KMO test > 0.7 and the statistical 
significance of the Bartlett’s test indicate adequate sam-
pling [34, 35]. We used orthogonal rotation to isolate the 
potential UFS-QoL factors (Table  2). In this study, the 
value of KMO was 0.954, and the value of Bartlett’s sphe-
ricity test was 2,536.26 (P < 0.001), indicating that factor 
analysis was suitable for the data. The UFS-QoL retained 
six factors. Overall, the test variables explained 63.61% of 
the total variance. 11.68, 1.75, 1.61, 1.20, 1.13, and 1.07 
were the eigenvalues of the factors, and the variance per-
centages of the test were 40.27, 6.04, 5.54, 4.15, 3.91, and 

3.07. Five items have a factor load of greater than 0.40 on 
multiple factors, and their item numbers are 12, 14, 16, 
19, 29; meanwhile, two items load on any factor below or 
equal to 0.40. The item numbers for these items are 26 
and 27. Additional file 1: Table S2 displays the distribu-
tion of items within each factor, the comparison with the 
subscales of the original questionnaire, and the Chinese 
version of the original validation. Comparative fit index 
of 0.842, Tucker Lewis index of 0.894, and root mean 
square error of approximation of 0.077 for this six-factor 
confirmatory factor analysis model indicate adequate 
model fit (Additional file 1: Table S3).

As shown in Additional file 1: Table S4, floor or ceiling 
effects are present if > 15% of respondents achieved the 
lowest or highest possible score, respectively [36]. In six 
subscales, ceiling effects ranged from 5.14% to 16.96%, 
while self-consciousness (15.18%) and sexual functioning 
(16.96%) were all > 15%. The ceiling effect varies between 
0.02 and 0.5%.

Assessing the degree of correlation between similar 
subscales on the UFS-QoL and SF-36 was used to assess 
the reliability of correlation testing for the UFS-QoL 
(Table 3). The “physical functioning” domain of the SF-36 
correlated positively and moderately with the “activ-
ity” domain of the UFS-QoL (r: 0.33–0.4, P < 0.001). The 
“role-emotional” domain of the SF-36 had a moderately 
positive correlation with the “energy/mood” domain (r: 
0.35–0.43, P < 0.001). Similarly, the “role-physical” sub-
scale of SF-36 had a moderate correlation with the “con-
trol” subscale of the UFS-QoL (r: 0.3–0.4, P < 0.001).

UFS-QoL was sensitive enough to detect varying lev-
els of current health status, particularly six and twelve 
months after surgery (Table  4). Patients with poor gen-
eral health status (those who rated "In general, would 

Table 1  Internal consistency reliability of UFS-QOL subscales

k, number of items

UFS-QOL Uterine Fibroid Symptom and Health-related Quality of Life, HRQL Health-related Quality of Life, HIFU high-intensity focused ultrasound

*> 0.70 = satisfactory internal consistency

UFS-QOL k Internal consistency (Cronbach’s alpha)*

Baseline 6-month 12-month

All HIFU Myomectomy Hysterectomy All HIFU Myomectomy All HIFU Myomectomy

Symptom severity 8 0.78 0.79 0.78 0.77 0.80 0.8 0.75 0.83 0.83 0.79

Concern 5 0.82 0.81 0.84 0.85 0.81 0.81 0.82 0.84 0.83 0.84

Activities 7 0.85 0.86 0.82 0.86 0.84 0.84 0.83 0.84 0.85 0.81

Energy/mood 7 0.89 0.89 0.88 0.89 0.87 0.88 0.87 0.87 0.88 0.85

Control 5 0.77 0.79 0.73 0.76 0.76 0.76 0.78 0.77 0.77 0.76

Self-consciousness 3 0.56 0.57 0.57 0.55 0.59 0.60 0.56 0.59 0.59 0.58
Sexual functioning 2 0.87 0.86 0.88 0.86 0.88 0.86 0.91 0.86 0.84 0.9

Total HRQL score 29 0.95 0.95 0.93 0.95 0.95 0.95 0.94 0.95 0.95 0.94
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you say your health" as fair or poor on the SF-36-1) had 
statistically significantly higher severity for all symptoms 
and poorer QoL than those with good general health 
status (those who rated "In general, would you say your 
health" as excellent, very good, or good) (all P < 0.0001), 
and all effect sizes > 0.5 indicated a moderate effect 6 and 
12 months after surgery.

Except for self-consciousness 6 and 12  months after 
surgery, UFS-QoL items displayed a good ability to detect 
change in general (Table  5). After treatment, there was a 
significant decrease in symptom severity scores and an 
improvement in HRQL subscale scores. Mean score change 

from baseline to 12-month follow-up for symptom sever-
ity was − 11.5 (P < 0.001), with an effect size of − 0.81 and 
standardized response means (SRM) of − 0.81 (Table  5). 
The mean change in score for the HRQL subscales ranged 
from 7.20 (sexual function) to 11.70 (concern), with effect 
sizes ranging from 0.38 (self-consciousness) to 0.55 (con-
cern) and SRM ranging from 0.38 (self-consciousness) to 
0.6 (concern) in 6  months after treatment. The self-con-
sciousness subscale exhibited the lowest effect size (0.38), 
as well as the lowest SRM (0.38).

Table 2  Construct validity of the HRQL: baseline factor loadings of the HRQL items (N = 2411)

The bold type means HRQL items are assigned to the corresponding factor through factor analysis

Kaiser–Meyer–Olkin (KMO): 0.954

Total variance explained: 63.6%

Values in bold indicate that they belong to the same factor

UFS-QOL Uterine Fibroid Symptom and Health-related Quality of Life, HRQL Health-related Quality of Life

*The item load on any factor greater than 0.40 on more than one factor: U_19, U_12, U_14, U_16, U_29
† The item load on any factor less than or equal to 0.40: U_26, U_27

HRQL item Factor1 Factor2 Factor3 Factor4 Factor5 Factor6

U_24 0.78362 0.19066 0.20176 0.04472 0.15800 0.06729

U_23 0.74291 0.21319 0.19319 0.00739 0.20221 0.10002

U_25 0.70961 0.28565 0.19429 0.11984 0.05806 0.09629

U_31 0.66866 0.02244 0.27166 0.19889 0.07939 0.11970

U_35 0.61022 0.27571 0.09054 0.25979 0.31465 0.11369

U_30 0.57827 0.13125 0.15194 0.17442 0.38899 0.06520

U_34* 0.56625 0.19640 0.07072 0.24148 0.47445 0.09197

U_17 0.53628 0.31827 0.21665 0.19449 -0.22987 0.30472

U_19* 0.52409 0.42514 0.15739 0.15920 -0.02111 0.35012

U_26† 0.38574 0.07028 0.37443 0.31548 -0.08992 0.04264

U_27† 0.35316 0.27929 0.34406 0.16690 0.23795 0.17964

U_11 0.14414 0.79409 0.14252 0.09529 0.16389 0.08916

U_13 0.25134 0.71928 0.12842 0.11221 0.00710 0.17708

U_10 0.07971 0.70103 0.19178 0.02326 0.34197 0.02452

U_9 0.13350 0.60268 0.31085 0.10547 0.06850 -0.06081

U_12* 0.52405 0.54563 0.17555 0.20402 -0.08179 0.12979

U_20 0.37788 0.53253 0.06939 0.11783 0.23488 0.28056

U_14* 0.44900 0.52848 0.02547 0.05679 0.30930 0.05665

U_16* 0.46475 0.48823 0.20467 0.14324 -0.01209 0.18487

U_22 0.19534 0.14872 0.80968 0.07997 0.04101 0.19420

U_15 0.18225 0.27956 0.78000 0.06666 0.01635 0.06019

U_32 0.20872 0.08866 0.77244 0.09216 0.21949 0.04500

U_28 0.19559 0.27739 0.55080 0.15950 0.39276 0.07063

U_29* 0.21884 0.24856 0.50269 0.09154 0.48746 0.12506

U_36 0.2415 0.13704 0.14093 0.85710 0.09273 0.11595

U_37 0.19862 0.18721 0.14051 0.84206 0.16299 0.10297

U_33 0.18518 0.22976 0.2539 0.09808 0.59398 0.21672

U_18 0.13972 0.05445 0.12288 0.07548 0.04715 0.79176
U_21 0.15293 0.16183 0.09861 0.09261 0.19291 0.72138
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Discussion
This is the first study from the largest cohort of patients 
with UFs to evaluate the adaptability and clinical appli-
cability of the UFS-QoL in comparative effectiveness 
research involving clinical manifestations with varying 
severity. It further evaluated the UFS-QoL’s capacity to 
produce valid and consistent results. Our study revealed 
that the Chinese version of the UFS-QoL requires fur-
ther modification for cross-cultural adaptation, and that 
ongoing efforts in the management of uterine fibroids in 
Chinese must be expanded to reduce disparities in indi-
vidual symptom burdens. This study will aid clinicians 
and researchers in selecting a suitable instrument for 
measuring quality of life and symptom burden in Chinese 
patients with uterine fibroids.

In this analysis, we found that some items did not 
adequately affect any factor (≤ 0.40 or ≥ 0.40 on more 
than one factor) in the factor analysis, which, according 
to the decision rules for item reduction in development 

studies [15], resulted in differences in the factor subscales 
from the original subscales. These differences may be 
attributable to cultural context and language system dif-
ferences between China and other countries. This study 
and others have demonstrated that "Caused you embar-
rassment?" belongs to the concern subscales, not the 
activities subscales. Meanwhile, "Made you feel anxious 
about the unpredictable onset or duration of your peri-
ods?" belongs to activities unrelated to menstruation. 
Some Chinese questions containing both energy and 
activity subscales, such as "Item 19: Made you feel it 
was difficult to carry out your usual activities," resulted 
in inadequate item discrimination. China with a com-
plex population structure and a large gap between the 
rich and the poor, both of which have varied effects on 
cross-cultural tests [16]. Lacking are cognitive debriefing 
or linguistic validation in Chinese population validation 
[19, 20, 23], and cross-cultural tests to eliminate cultural 
differences. Before applying the UFS-QoL to Chinese 

Table 3  Relationship of UFS-QoL Subscale Scores and SF-36*

HRQL, Health-related Quality of Life; PF, Physical Functioning; RP, Role-physical; BP, Bodily Pain; GH, General Health; VT, Vitality; SF, Social Functioning; RE, Role-
emotional; MH, Mental Health

*Spearman’s correlations: all P < 0.0001

PF PR BP GH VT SF ER MH

Baseline

Symptom severity − 0.33 − 0.32 − 0.32 − 0.28 − 0.31 − 0.26 − 0.29 − 0.25

Concern 0.24 0.26 0.23 0.30 0.30 0.30 0.26 0.26

Activities 0.40 0.43 0.39 0.42 0.44 0.51 0.41 0.40

Energy/mood 0.36 0.41 0.36 0.47 0.58 0.48 0.43 0.53

Control 0.34 0.40 0.36 0.47 0.5 0.48 0.43 0.47

Self-consciousness 0.26 0.26 0.27 0.29 0.35 0.34 0.29 0.35

Sexual functioning 0.31 0.3 0.24 0.33 0.34 0.32 0.30 0.33

Total HRQL score 0.39 0.43 0.38 0.47 0.52 0.5 0.44 0.47

Treatment Month 6

Symptom severity − 0.27 − 0.24 − 0.32 − 0.27 − 0.29 − 0.19 − 0.31 − 0.21

Concern 0.24 0.19 0.25 0.26 0.28 0.21 0.20 0.27

Activities 0.37 0.35 0.36 0.37 0.39 0.37 0.33 0.36

Energy/mood 0.32 0.32 0.35 0.41 0.46 0.31 0.35 0.41

Control 0.32 0.32 0.34 0.45 0.43 0.32 0.33 0.37

Self-consciousness 0.28 0.23 0.28 0.26 0.28 0.20 0.24 0.27

Sexual functioning 0.24 0.19 0.25 0.31 0.32 0.20 0.23 0.25

Total HRQL score 0.36 0.33 0.37 0.42 0.44 0.33 0.34 0.39

Treatment Month 12

Symptom severity − 0.37 − 0.28 − 0.38 − 0.36 − 0.32 − 0.23 − 0.32 − 0.27

Concern 0.32 0.21 0.21 0.30 0.25 0.20 0.26 0.24

Activities 0.39 0.32 0.33 0.39 0.40 0.34 0.36 0.36

Energy/mood 0.38 0.33 0.32 0.42 0.44 0.29 0.39 0.40

Control 0.37 0.30 0.31 0.44 0.38 0.29 0.36 0.35

Self-consciousness 0.29 0.24 0.26 0.30 0.28 0.18 0.29 0.26

Sexual functioning 0.28 0.24 0.26 0.36 0.33 0.25 0.31 0.29

Total HRQL score 0.41 0.33 0.34 0.44 0.42 0.32 0.39 0.38
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populations, the cross-cultural test criteria of adjusting 
the subscales to the Chinese culture, shortening or delet-
ing the poor discrimination items to ensure the validity 
of the scale, and further optimizing and reevaluating the 
practicability of these items, should be considered.

FDA claims that a PRO questionnaire as an instru-
ment should measure what it is intended to measure, and 
it is assumed that cross-cultural adaptation will yield an 
equivalent measure [37]. Self-consciousness possessed 
the lowest Cronbach’s α, ceiling effects, and responsive-
ness. This subscale contains three questions: (1) Made 
you feel self-conscious of weight gain; (2) Made you feel 
conscious about the size and appearance of your stom-
ach? (3) Affected the size of clothing you wear during 
your periods. Our findings indicate that these three ques-
tions may not be sensitive enough to assess the concept 
of interest and self-consciousness in Chinese patients 
with UFs, despite their content validity in western pop-
ulations [15, 17]. When applying UFS-QoL to Chinese 
populations, it is necessary to modify the item definition 
and concept of reliability and sensitivity by incorporat-
ing cognitive debriefing, focus groups and/or commit-
tees, Rasch measurement theory analysis, and traditional 
psychometrics.

Sexual health and health-related QoL may be phenom-
enologically related [38]. However, sexual functioning 
has demonstrated poor responsiveness and a significant 
ceiling effect, which may be attributable to differences in 
study design and culture. Sexuality is openly discussed on 
the mainland. China remains controversial, and research 
in this area is relatively new [39], which casts doubt on 

the authenticity of certain objects. To determine how 
uterine fibroids affect sexual activity in Chinese popula-
tions, it is necessary to adapt most of the sex QoL ques-
tionnaires validated in China, from frequency and level 
subscales to the evaluation of sexual functioning [40].

Our study’s strengths include a sufficient sample size 
and the incorporation of multiple treatments, thereby 
validating the Chinese version of the UFS-QoL for 
myomectomy, HIFU, and hysterectomy. Another strength 
of our study is that we found that the self-consciousness 
domain requires additional research into cultural adjust-
ment, as it had the lowest Cronbach’s α (0.56), effect size 
(0.38), and SRM (0.38). This study had a few limitations. 
First, we evaluated responsiveness and comparative effi-
cacy using effect size instead of a P value, yielding some 
small effect results. Second, there was no follow-up for 
the UFS-QoL questionnaire in the hysterectomy group, 
as the questionnaire’s instructions are contingent on 
the presence of menstrual periods. Thirdly, we did not 
include healthy women in the analysis because the pur-
pose of the clinical application was not to diagnose and 
differentiate uterine fibrous patients from women with-
out myoma; rather, we focused on the clinical evaluation, 
including the severity of the illness.

Conclusion
In the Chinese version of the UFS-QoL, the symp-
tom, activity, and mood interference subscales were 
culturally appropriate and reliable. However, the self-
consciousness domain requires additional research 
on cultural adaptation, such as cognitive debriefing of 

Table 5  Responsiveness of women with uterine fibroids after treatment

HRQL health-related quality of life, SD standard deviation, SRM standardized response mean

*Calculated as change in mean score divided by the standard deviation of the baseline
† Calculated as change in mean score divided by the standard deviation of the change

Subscales Baseline Mean score (SD) Change in score (SD) Effect size* SRM†

6-month 12-month 6-month 12-month 6-month 12-month 6-months 12-months

Symptom severity 18.64 (14.24) 9.27 (9.74) 7.12 (9.15) − 9.42 (13.29) − 11.5
(14.21)

− 0.66 − 0.81 − 0.71 − 0.81

Concern 67.04 (21.4) 78.9 (16.63) 83.09 (15.89) 11.7
(19.35)

15.79 (22.06) 0.55 0.74 0.6 0.72

Activities 74.98 (18.05) 83.92 (13.75) 87.01 (12.85) 8.53
(16.44)

11.55 (18.53) 0.47 0.64 0.52 0.62

Energy/mood 72.38 (18.47) 81.34 (15) 84.61 (13.77) 9.04
(17.01)

12.4
(19.17)

0.49 0.67 0.53 0.65

Control 72.61 (17.15) 81.76 (14.05) 84.84 (13.28) 8.9
(16.37)

11.94 (18.59) 0.52 0.7 0.54 0.64

Self-consciousness 75.65 (18.73) 82.8 (15.74) 84.99 (14.62) 7.2
(19.14)

8.84
(20.71)

0.38 0.47 0.38 0.43

Sexual functioning 69.14 (22.05) 80.19 (20.77) 84.24 (18.9) 9.3 (23.2) 13.17 (25.73) 0.42 0.6 0.4 0.51

Total HRQL score 72.52 (15.73) 81.88 (12.81) 85.1 (11.99) 9.18 (13.75) 12.38 (16.04) 0.58 0.79 0.67 0.77
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how Chinese populations interpret the questions. This 
study will provide clinicians and researchers with more 
specific psychological evidence for selecting an appro-
priate instrument and demonstrate the benefit of accu-
rately assessing the quality of life and symptom burden 
in Chinese patients with uterine fibroids. The results of 
the self-consciousness subscale of the UFS-QoL should 
be interpreted with caution when evaluating the quality 
of life of patients with uterine fibroids.
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