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Abstract

Objective: To assess uterine size, symptom severity, and hemoglobin level as determinants of health-related
quality of life (HRQOL) in women subsequently undergoing laparoscopically assisted vaginal hysterectomy
(LAVH). Methods: Sixty-one consecutive women with uterine leiomyoma or adenomyosis undergoing
LAVH were studied using a prospective cohort design. The Chinese version of the Uterine Fibroid
Symptom and Quality of Life (UFS-QOL) questionnaire was assessed preoperatively. The Taiwan brief
version of the World Health Organization Quality of Life (WHOQOL-BREF) questionnaire and a self-
assessment of the perceived health status were assessed preoperatively and 1 day, 1 week, 12 weeks, and
18 months postoperatively. Results: Women with a greater uterine weight did not report a greater severity
of symptoms than those with lower uterine weight. Women with more severe symptoms had lower pre-
operative hemoglobin levels and were usually younger. Their perceived health status and their scores in
physical domain of WHOQOL-BREF were also significantly lower, indicating a poorer HRQOL. The
mixed-effects model found that a normal (higher) baseline hemoglobin level and a greater symptom severity
were associated with a significant improvement of HRQOL in the physical domain of WHOQOL-BREF
following LAVH. Conclusions: Preoperative symptom severity, but not uterine weight, was associated with
long-term improvement in HRQOL after LAVH. Women with severe symptoms could be considered for
LAVH before development of anemia.
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Introduction

Hysterectomy is the most common non-preg-
nancy-related surgical procedure performed on
women. During the last 20 years, laparoscopy
has become an important surgical tool in the
evaluation and treatment of gynecologic disease.
Laparoscopically assisted vaginal hysterectomy

(LAVH) is currently accepted as a safe and effi-
cient way to manage benign uterine disease with a
lower risk of trauma and morbidity [1–5]. More
and more women in Taiwan currently choose
LAVH instead of the traditional abdominal hys-
terectomy (AH) to treat their disease. LAVH is
preferable to AH due to the additional advantages
of LAVH over AH, such as the superior cosmetic
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effect, reduced postoperative pain and discomfort,
less requirement for analgesia, shorter hospital
stay, and more rapid recovery [1–3, 5].

Common indications for hysterectomy are pro-
longed or heavy menstrual bleeding resulting in
anemia, symptoms due to the effect of enlarged
uterine mass such as pain and urinary symptoms,
and/or reproductive dysfunction [6]. These indi-
cations are related clinically to benign gynecologic
diseases such as leiomyoma and adenomyosis [7].
Decision-making regarding surgery is mainly
based on these subjective symptoms, which are
usually alleviated thereafter. However, these sub-
jective symptoms cannot be easily or objectively
measured, which highlights the need to apply and
validate the assessments of health-related quality
of life (HRQOL). Studies have shown that symp-
toms such as bleeding, pelvic pain, dyspareunia,
and fatigue are abolished or significantly reduced
after surgery [8–10]. Sexual function, psychiatric
symptoms and HRQOL are also substantially
improved in patients undergoing hysterectomy
[11–14]. Ample clinical, evidence-based data have
reported that laparoscopic surgery (i.e., a closed
procedure) results in greater improvement in
HRQOL than an open procedure [15, 16]. The
main purpose of a hysterectomy is to improve the
patient’s health status. Therefore, the usual deci-
sion for surgery is based on an improvement in
symptoms (including anemia), and in turn, health
status or HRQOL. However, the association of
these symptoms with measurable clinical parame-
ters before surgery has not been fully elucidated.

Uterine size, one of the main clinical parame-
ters, has been widely debated as a criterion for
removal of the uterus. Before the era of laparo-
scopic surgery, the American College of Obstetri-
cians and Gynecologists (ACOG) advocated
hysterectomy for women with fibroids equal to or
exceeding that the comparable size of a 12-week
gestation. However, this guideline was not uni-
versally supported and hysterectomy for uterine
leiomyoma was strongly suggested only in symp-
tomatic patients who did not desire future fertility
[17]. After the advent of laparoscopic surgery,
ACOG suggested that LAVH could be considered
as the treatment of choice instead of AH for
patients with a large uterine size [18]. With the
benefits of laparoscopic surgery and the increased
amount of clinical data available, it is worthwhile

to revisit the debate that uterine size should be
used as an indication for surgical intervention.
However, performing LAVH with an enlarged
uterus is always a clinical challenge. Recently, we
reported a novel surgical technique of uterine
artery identification and ligation through retro-
grade tracking of the umbilical ligament (RUL)
during the LAVH procedure [19]. Using this
technique, we are able to perform LAVH in en-
larged uteri with fewer complications, including
less blood loss and shorter operative time [19].
With fewer complications, these patients may
benefit more with an immediate improvement in
health status postoperatively. Furthermore, RUL
has allowed us to include cases of enlarged uterine
size for the study of empirical improvements in
HRQOL after LAVH. Herein, in addition to
uterine size, we measured other preoperative clin-
ical parameters, such as symptom severity and
preoperative hemoglobin level, which may serve as
potential predictors for improvement in HRQOL
postoperatively. Patients were assessed preopera-
tively and four times during 18 months of follow
up care.

Methods

Participants and data collection

Patients treated with LAVH were evaluated pro-
spectively at the National Taiwan University
Hospital, Taipei. From March through December
2003, 61 consecutive patients suffering from non-
malignant uterine conditions, such as uterine
leiomyoma or adenomyosis, and undergoing
treatment with LAVH using the standard proce-
dure of uterine artery ligation [19] were recruited
for the study. Three women with extremely
enlarged uteri were assigned for abdominal hys-
terectomy before surgery, and thus were excluded
from our study. None of the patients included
during this study were diagnosed with major
depressive disorder, according to the Diagnostic
and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV) diagnostic criteria. Pertinent
information, including age, marital status, gra-
vidity, parity, menopausal status, presenting
diagnosis, and preoperative hemoglobin level were
recorded. After surgery, each patient was provided
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routine postoperative care. The pathologic diag-
nosis, uterine weight, and in-hospital adverse
events were recorded. This study was approved by
the Institutional Review Board of the National
Taiwan University Hospital. Informed consent
was obtained from each participant at the time of
enrollment.

Prior to surgery, the patient’s symptom severity
and the impact of symptoms on HRQOL were
assessed with the Chinese version of the Uterine
Fibroid Symptom and Quality of Life Question-
naire (UFS-QOL) from the Cardiovascular and
Interventional Radiology Research and Education
Foundation [20]. The UFS-QOL is a condition-
specific questionnaire, and was used to evaluate a
patient’s condition preoperatively in this study.
Because menstruation-related symptoms usually
did not exist after removal of the uterus, we did
not measure the UFS-QOL after operation. The
Taiwan brief version of the World Health
Organization Quality of Life (WHOQOL-BREF;
[21]) was completed preoperatively and again
postoperatively at 1 day, 1 week, 12 weeks, and
18 months. A self-assessment of perceived health
status was performed using a 100 mm scale mea-
surement. It was measured preoperatively and at
the four aforementioned time periods postopera-
tively. Questionnaires before surgery and 1 day
after surgery were administered during hospital-
ization. The 1 week and 12 weeks postoperative
questionnaires were completed during outpatient
clinic follow-ups. Patient’s status at 18 months
was determined by mailed questionnaires, with
telephone follow-up for those patients who did not
respond in a timely fashion.

During administration of the questionnaire, a
recall period of 3 months was recommended for
the UFS-QOL because of the variability in the
severity and duration of menses in women with
uterine leiomyoma and adenomyosis. The recall
period was 2 weeks for the WHOQOL-BREF
questionnaire.

Questionnaires

The UFS-QOL has been reported to have high
reliability, internal consistency, and good intra-
class correlation coefficients [20], and was used
successfully in several different hospitals for
patients with myoma [22, 23]. It consists of 37

items with a five-level Likert scale [20]. It was de-
signed with two major scales: (1) a symptom
severity scale (UFS8) (8 items) and (2) a HRQOL
scale (HRQL total) (29 items) with 6 subscales:
concern, activities, energy/mood, control, self-
consciousness, and sexual function. The Chinese
version of the UFS-QOL was developed by inde-
pendent forward and backward translations and
was approved by the original developers.

The Taiwan brief version of the WHOQOL-
BREF was developed from the short form of the
WHOQOL with an addition of two national items
[21]; it includes four domains (viz., physical, psy-
chological, social, and environmental) of HRQOL
and has been demonstrated to have good reliabil-
ity and validity in Taiwan [21].

Statistical analysis

The raw scores of symptom severity (UFS8), each
subscale and HRQL total were transformed into a
0–100 scale following the scoring manual of UFS-
QOL [20]. For UFS8, lower scores indicated less
severe symptoms. But for UFS-QOL, HRQL total
and WHOQOL-BREF, lower scores indicated a
greater symptom impact on HRQOL and there-
fore a poorer HRQOL. For perceived health sta-
tus, lower scores indicated a worse self-perception
of heath status.

Patient characteristics were assessed in sub-
groups of patients based on USF8, hemoglobin
level and uterine mass. Based on clinical signifi-
cance, UFS8 was divided at a score of 40, hemo-
globin levels at 12 g/dL and uterine weight at
300 g. Descriptive analyses of the demographic,
clinical variables, and different domains of
HRQOL were performed. The correlation between
clinical variables such as preoperative uterine
weight, symptom severity, hemoglobin level, and
age were evaluated by linear regression analysis.
The progressive changes in perceived health status
and physical domain of the WHOQOL-BREF by
different groups of patients were calculated. The
statistical analyses for postoperative assessments
vs. baseline in each group of patients were per-
formed by using paired t-tests.

The internal consistency reliability in the Chi-
nese version of the UFS-QOL questionnaire was
assessed by Cronbach’s a. Concurrent validity
between each subscale on the UFS-QOL and each
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domain on the WHOQOL-BREF questionnaires
were examined by Pearson’s correlation coeffi-
cients.

The measured scores in the HRQOL domains at
all time intervals were fitted with a linear mixed-
effects model with covariates, including uterine
weight,UFS8 index, preoperative hemoglobin level,
age, marital status, parity, and education. The
rational use of a mixed model assumes repeated
measurements to have a random effect, which cor-
responds more so to the repeated measurements of
the WHOQOL-BREF for every participant under
fixed effects of potential confounders, including age,
uterine weight, UFS8, etc., as shown in Table 3.
Statistically, it was generally more efficient than
simply taking the mean and can possibly improve
the power of detection with limited study partici-
pants. Specifically,Yjt is themeasured score of every
domain in the WHOQOL-BREF for the jth partic-
ipant (j = 1,2,..., n) at the tth time
(t = 0, 2/7, 1, 12, and 78 weeks), and therefore
represent the improvement of WHOQOL-BREF
score after LAVH. Assuming that the overall trend
is at most quadratic over the 78 weeks, the mixed-
effects model is given as follows:

Yjt¼ða0þaj0Þþða1þaj1Þtþða2þaj2Þt2

þb1Uterineweightj

þb2Symptomseverity (UFS8score)jIðt¼0Þ
þb3HbjIðt¼0Þ
þb4Agejþb5Marriagej (married, others)

þb6Parityjð0;1�6Þ
þb7Educationj (groups1, 2, and3)þejt

The b’s are fixed regression coefficients associ-
ated with the covariates. The trend is determined
by three fixed coefficients (ak) and random coeffi-
cients (ajk), which are assumed to be normally
distributed and lack correlation, with a mean of
zero and constant variances (rk

2). The error term,
ejt, is also normal with a mean of zero and a
constant variance. The intraclass correlation, given
by q = (ejt,ejs), is added for the repeated mea-
surements.

p-Values less than 0.05 were considered statis-
tically significant, except with respect to multiple
comparisons, in which statistical significance

was considered at p-values less than 0.01. The
statistical analysis was carried out using the
Statistical Analysis System (SAS), version 8.0
(SAS Institute, Cary, NC).

Results

Participants were largely married women who had
at least completed a middle school education. Most
of them had at least one child and were premeno-
pausal at the time of surgery (Table 1). The average
age of women upon entry into the study was
46.4 years (range: 36–70 years). The average uter-
ine weight was 354.9 g (range: 95–890 g), with
50.8% greater than 300 g and 18% greater than
500 g. The average UFS8 was 42.9 (range:
9.4–100), and the average preoperative hemoglobin
level was 11.4 g/dL (range: 4.5-14.3 g/dL). The
operative complications were minor. Specifically,
small bladder lacerations occurred in two patients
and were repaired laparoscopically. Both patients
were nulliparous and the extirpated uteri weighed
190 and 390 g, respectively. The patient with the
lesser uterine weight underwent myomectomy
twice before LAVH was performed. Of the 61
patients undergoing LAVH, the percentage of
questionnaire response rates on the 2nd day, 1st
week, 12th weeks, and 18th month follow-up visits
were 91.8%, 82%, 59%, and 57.4%, respectively.
The percentage response rate in at least one of the
last two follow-ups, either the 12 weeks or 18th
months, was 83.6%. Patients not eligible or
unwilling to participate in one of the last two
follow-up questionnaires were similar in their
baseline characteristics as compared to those who
completed the follow-up studies.

By fitting linear regression models separately for
the variables of interest, we found that symptom
severity correlated significantly and negatively
with lower uterine weight (Figure 1a), lower
baseline hemoglobin levels (Figure 1c), and youn-
ger age (Figure 1e), indicating that patients with a
smaller uterine weight, younger age, or more
anemic usually suffered from more severe symp-
toms. There was no significant correlation between
the baseline hemoglobin level and the uterine
weight (Figure 1b).

Scores in each subscale or domain were stratified
according to uterine weight (>300 g vs. £ 300 g),

230



T
a
b
le

1
.
B
a
se
li
n
e
ch
a
ra
ct
er
is
ti
cs

o
f
p
a
ti
en
ts

re
ce
iv
ed

L
A
V
H

st
ra
ti
fi
ed

b
y
u
te
ri
n
e
w
ei
g
h
t
(U

W
),
U
F
S
8
,
a
n
d
p
re
o
p
er
a
ti
v
e
h
em

o
g
lo
b
in

le
v
el

(H
b
)

U
W

£
3
0
0
g

(n
=

3
0
)

U
W

>
3
0
0
g

(n
=

3
1
)

p
U
F
S
8

£
4
0

(n
=

2
8
)

U
F
S
8
>

4
0

(n
=

3
3
)

p
H
b

£
1
2
g
/d
L

(n
=

3
0
)

H
b
>

1
2
g
/d
L

(n
=

3
1
)

p

H
b
(g
/d
L
)

1
1
.7

±
2
.2

1
1
.2

±
2
.2

0
.3
7

1
2
.3

±
1
.3

1
0
.7

±
2
.5

0
.0
0
3

9
.9

±
2
.0

1
3
.0

±
0
.6

<
0
.0
0
1

U
F
S
8
sc
o
re

a
4
8
.9

±
2
3
.5

3
7
.3

±
1
7
.2

0
.0
4

2
3
.4

±
8
.2

5
7
.7

±
1
4
.9

<
0
.0
0
1

4
9
.9

±
2
1
.7

3
5
.4

±
1
8
.0

0
.0
4

U
W

(g
)

2
1
2
±

6
7

4
9
3
±

1
7
6

<
0
.0
0
1

4
0
6
±

2
2
2

3
2
2
±

1
7
0

0
.1
1

3
7
3
±

1
9
9

3
3
7
±

1
9
2

0
.4
7

A
g
e
(y
ea
rs
)

4
6
.2

±
7
.6

4
6
.7

±
5
.2

0
.7
8

4
6
.9

±
5
.5

4
4
.6

±
4
.8

0
.1
0

4
4
.6

±
4
.5

4
8
.2

±
7
.6

0
.0
3

M
a
rr
ia
g
e

M
a
rr
ie
d

2
6

2
4

0
.3
5

2
1

2
8

0
.9
3

2
7

2
3

0
.1
8

O
th
er
sb

4
7

4
5

3
8

M
en
o
p
a
u
se

P
re
m
en
o
p
a
u
se

2
5

2
8

0
.4
2

2
1

3
2

0
.0
8

3
0

2
1

0
.0
0
5

P
o
st
m
en
o
p
a
u
se

5
3

4
1

0
8

P
a
ri
ty

0
3

4
0
.7
2

3
4

0
.9
9

1
6

0
.1
0

1
–
6

2
7

2
7

2
2

2
9

2
9

2
5

E
d
u
ca
ti
o
n
c

G
ro
u
p
1

3
4

0
.1
0

3
3

0
.8
4

2
5

0
.2
5

G
ro
u
p
2

1
4

7
8

1
3

1
3

8

G
ro
u
p
3

1
0

1
8

1
2

2
6

1
2

1
6

L
A
V
H
:
la
p
a
ro
sc
o
p
ic
a
ll
y
a
ss
is
te
d
v
a
g
in
a
l
h
y
st
er
ec
to
m
y
.
D
a
ta

w
er
e
ex
p
re
ss
ed

a
s
m
ea
n

±
st
a
n
d
a
rd

d
ev
ia
ti
o
n
fo
r
co
n
ti
n
u
o
u
s
v
a
ri
a
b
le
s.

a
U
F
S
8
:
u
te
ri
n
e
fi
b
ro
id

sy
m
p
to
m

sc
o
re
,
a
h
ig
h
er

U
F
S
8
sc
o
re

in
d
ic
a
te
s
m
o
re

se
v
er
e
sy
m
p
to
m
s.

b
O
th
er
s:
si
n
g
le
,
w
id
o
w
ed
,
o
r
d
iv
o
rc
ed
.

c
E
d
u
ca
ti
o
n
le
ve
l.
G
ro
u
p
1
:
el
em

en
ta
ry

a
n
d
b
el
o
w
;
g
ro
u
p
2
:
m
id
d
le

a
n
d
h
ig
h
sc
h
o
o
l;
g
ro
u
p
3
:
u
n
iv
er
si
ty

a
n
d
a
b
o
v
e.

231



symptom severity (UFS >40 vs. £ 40), or baseline
hemoglobin level ( £ 12 g/dL vs. >12 g/dL).
Preoperatively, patients with lower uterine weight
had significantly lower scores (i.e., poor HRQOL)
in the physical and environmental domains of the
WHOQOL-BREF than patients with a greater
uterine weight. Patients with more severe symp-
toms (UFS8 >40) had significantly lower scores
(i.e., poor HRQOL) on all of the UFS-QOL
subscales, except for self-consciousness. Patients
with more severe symptoms had significantly
worse perceived health status and poorer
HRQOL in the physical domain of WHOQOL-
BREF. Patients with a lower baseline hemoglobin
level had significantly poorer HRQOL on all
subscales of the UFS-QOL, except for the control
and sexual function, than those with a higher
baseline hemoglobin level. There was no differ-
ence in perceived health status in subgroups
based on uterine weight and hemoglobin level.

Using paired comparisons by each postoperative
assessment vs. baseline, the perceived health status
and the physical domain of WHOQOL-BREF in
patients with a lower uterine weight and more severe
symptoms (UFS8 >40) showed significant improve-
ments in the follow-up assessments (Figure 2a, b, d,
and e). In women with higher uterine weights, per-
ceived health status improved at the follow-up
assessments at 12and78 weeks (Figure 2a). Perceived
health status improved in all patients regardless of

hemoglobin levels after discharge (Figure 2c). How-
ever, significant improvement on HRQOL in the
physical domain of WHOQOL-BREF was found
only in women with normal hemoglobin level
(Figure 2f).

TheChinese version of theUFS-QOLused herein
was first used in Asia, and we tested its internal
consistency reliability. Though our sample size was
inadequate, the result seemed satisfactory. The
Cronbach’s a for subscales of self-consciousness
and control were 0.77 and 0.84, respectively, while
those of all the other four subscales and the HRQL
total were above 0.92. This supported the feasible
application of UFS-QOL in ethnic Chinese. Since
the UFS-QOL was no longer used postoperatively,
we studied the correlation coefficients between the
domains of theWHOQOL-BREF and the subscales
of the UFS-QOL. We found high correlations of
several of UFS-QoL subscales with the physical
domain of the WHOQOL-BREF that lend support
for concurrent validity between these two ques-
tionnaires (Table 2).

The results of the mixed-effects model are sum-
marized in Table 3, which showed no significant
effect of different uterine weights on all of
the domains of the WHOQOL-BREF. Rather,
patients with more severe symptoms or a normal
(higher) hemoglobin level were more likely to
report a significant improvement in the scores of
physical domain of the WHOQOL-BREF.
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Figure 1. Scatter plots and fitted lines from simple linear regression analysis between different clinical and demographic variables,

including uterine weight, score of symptom severity, preoperative hemoglobin level, and age.
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Discussion

The enormous number of hysterectomies per-
formed around the world has resulted in a corre-
sponding increase in health care expenditures,
which causes concern in countries such as Taiwan
with national health insurance programs and glo-
bal budget systems [25]. Thus, a set of reasonable
criteria are necessary to allow for an unambiguous
decision-making process with regards to having
such a common surgical procedure. Currently, the
criteria used for hysterectomies are rather sub-
jective. Variables based on clinical parameters are
warranted for objective decision-making prior to
proceeding with hysterectomy. We studied the
baseline characteristics of patients undergoing
LAVH and found that uterine weight, per se, was
not directly correlated with symptom severity and
the improvement of HRQOL postoperatively.
However, symptom severity and the baseline
hemoglobin level were significantly associated with
the improvement of HRQOL in the physical

domain of WHOQOL-BREF after LAVH. These
findings seem counterintuitive and deserve careful
scrutiny before enacting conclusions which may
influence public health policy.

To rule out potential biases that might be caused
by a cross-sectional survey just before and after
surgery, we designed this longitudinal study with
18 months of follow-up to ensure a consistent and
long-lasting improvement of HRQOL after
LAVH, as shown in Figure 2. The extension of our
study to 18 months caused a high attrition rate;
however, the number of cases studied was still
adequate for a linear mixed-effects model analysis.
This analysis was used to control other potential
confounders of repeated measurements (Table 3).
In addition, nearly one-half of our patients had a
uterine weight greater than 300 g, and thus
provided us with an excellent opportunity to assess
whether uterine weight really matters when mak-
ing this type of decision. Using linear regression
analysis, uterine weight seemed to be negatively
associated with symptom severity, as shown in

Perceived Health Status

Weeks

0 2/7. 1 12 78

S
co

re

20

40

60

80

100

‡ ‡         ‡

‡

*

*

--- UW > 300 g ⎯  UW ≤ 300 g

Weeks

0 2/7. 1 12 78

S
co

re

20

40

60

80

100

‡ ‡         ‡
*

--- UFS8 > 40 ⎯  UFS8 ≤ 40

Weeks

0 2/7 1 12 78

--- Hb > 12 mg/dL ⎯  Hb ≤ 12 mg/dL

S
co

re

20

40

60

80

100

‡

‡ ‡

*

*

†

Physical Domain of the WHOQOL-BREF

Weeks

0 2/7. 1 12 78

--- UW > 300 g ⎯  UW ≤ 300 g

S
co

re

10

12

14

16

18

‡ ‡*

Weeks

0 2/7. 1 12 78

--- UFS8 > 40 ⎯  UFS8 ≤ 40
S

co
re

10

12

14

16

18

‡ ‡*

Weeks

0 2/7. 1 12 78

--- Hb > 12 mg/dL ⎯  Hb ≤ 12 mg/dL

S
co

re

10

12

14

16

18

*
†

a 

d

b 

e 

c 

f

Figure 2. The serial follow-up assessments of perceived health status (a)–(c) and physical domain of the WHOQOL-BREF (d)–(f)

by different groups of patients: either by uterine weight, symptom severity, or preoperative hemoglobin level. The bar represents

the range of the mean ± 1 standard deviation; (a and d) groups according to uterine weights (UW), (—) £ 300 g, and (- - -)

> 300 g; (b and e) groups according to scores of symptom severity (UFS8), (—) UFS8 £ 40, and (- - -) UFS8>40; (c and f)

groups according to preoperative hemoglobin level (Hb), (—) £ 12 g/dL, and (- - -) >12 g/dL; week 0 represents assessment be-

fore surgery, weeks 2/7, 1, 12, and 78 represent surveys at four different follow-up time points postoperatively. *p<0.05,

�p<0.01, � p<0.001 indicate the significance levels of paired comparison between scores at follow-up time point and baseline

assessments.
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Figure 1a; but it was not associated with the
baseline hemoglobin level, as shown in Figure 1b.
And there was no improvement in HRQOL based
on different uterine weights according to the linear
mixed-effects model. Instead, the baseline hemo-
globin level and the severity of symptoms mea-
sured by the UFS-QOL were consistently
associated with improvement in the physical
domain of the WHOQOL-BREF after LAVH.
This association persisted after control of potential
confounding factors through modeling. Thus, we
may tentatively conclude that the baseline hemo-
globin level and severity of symptoms are the two
most important factors regarding decision-making

for LAVH in patients with adenomyosis or uterine
myoma.

There are some limitations in the current study.
First, the condition-specific UFS-QOL question-
naire was not used postoperatively since menstru-
ation-related symptoms do not occur after
hysterectomy. The generic WHOQOL-BREF
questionnaire was used during the follow-up study.
However, it is generally less sensitive to changes
than the disease-specific UFS-QOL questionnaire.
For example, participants with a low level of
hemoglobin only reported improvement in per-
ceived health status but not in physical domain of
the WHOQOL-BREF. The correlation coefficients

Table 2. Correlation coefficients between UFS-QOL subscales and HRQL total, and four domains of Taiwan version of

WHOQOL-BREF

UFS-QOL

WHOQOL-BREF Concern Activities Energy/mood Control Self-consciousness Sexual function HRQL total

Physical 0.559� 0.595� 0.649� 0.619� 0.412* 0.250 0.582�
Psychological 0.406* 0.378* 0.424� 0.368* 0.321 0.1607 0.360*

Social 0.341* 0.338* 0.478� 0.418� 0.250 0.094 0.321

Environment 0.323 0.264 0.436� 0.310 0.348* ) 0.116 0.298

UFS-QOL: uterine fibroid symptom and quality of life; HRQL: health-related quality of life; WHOQOL-BREF: the brief version of

the World Health Organization Quality of Life questionnaire.

*p<0.01 for significant tests of correlation coefficient.

�p<0.001 for significant tests of correlation coefficient.

Table 3. Estimated coefficients ± standard errors of the linear mixed-effects model for scores in every domain of Taiwan version

of the WHOQOL-BREF

Estimated effects Physical Psychological Social Environment

Intercept 10.32 ± 2.48� 11.94 ± 2.68� 10.50 ± 2.38� 10.13 ± 2.39�
Time (weeks) 0.07 ± 0.03* ) 0.00 ± 0.03 0.05 ± 0.02 0.00 ± 0.02

UW (g) 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00

UFS8 (scores) ) 0.02 ± 0.01* ) 0.01 ± 0.01 ) 0.00 ± 0.01 0.00 ± 0.01

Hb (g/dL) 0.09 ± 0.03* 0.01 ± 0.03 0.03 ± 0.03 ) 0.02 ± 0.03

Age (years) 0.06 ± 0.05 0.02 ± 0.05 0.04 ± 0.05 0.09 ± 0.05

Married (Yes vs. no) ) 0.40 ± 1.03 0.41 ± 1.11 ) 0.00 ± 0.99 0.37 ± 0.99

Parity (1–6 vs. 0) 1.21 ± 1.14 0.62 ± 1.23 1.83 ± 1.10 0.42 ± 1.10

Educationa

Group 1 vs. 3 ) 0.08 ± 0.90 0.89 ± 0.97 1.02 ± 0.86 0.58 ± 0.86

Group 2 vs. 3 ) 0.76 ± 0.57 ) 1.06 ± 0.61 ) 0.87 ± 0.55 ) 0.45 ± 0.55

AIC 843.2 878.0 816.8 786.7

UW: uterine weight; UFS8: symptom severity score; Hb: preoperative hemoglobin level; WHOQOL-BREF: the brief version of the

World Health Organization Quality of Life; AIC: Akaike’s information criterion [24].

*p<0.01.

�p<0.001.
aEducation level. Group 1: elementary and below; group 2: middle and high school; Group 3: university and above.
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between the UFS-QOL and WHOQOL-BREF
questionnaires at the initial visit were almost satis-
factory in the physical domain, as shown in Table 2.
In addition, the WHOQOL-BREF was found to be
feasible in assessing changes in HRQOL assess-
ments during the postoperative follow-up. The last
two measurements were performed at 12 weeks
and/or 18 months postoperatively to minimize the
potential learning effect among patients.Moreover,
we used the perceived health status as additional
information for preoperative measurement and
postoperative follow-up.

The second limitation of this study was that
WHOQOL-BREF is a generic questionnaire that
contains general HRQOL items instead of disease
specific conditions. Thus, impairment of HRQOL
resulted from symptoms related to an enlarged
uterine mass such as bearing down sensation, uri-
nary frequency or disfigure on appearance might
not be detected. However, since these symptoms
are usually more tolerable than other symptoms
cause by massive, irregular bleeding or severe pain,
it is not surprising that a generic questionnaire
cannot necessarily reflect such an improvement. As
the WHOQOL-BREF was demonstrated to effec-
tively show a significant difference between a
normal population and patients with human
immunodeficiency virus infection [26], epilepsy
[27], end-stage renal disease [28], and low back
pain [29] in the Taiwanese, it may also detect a
difference between patients with uterine weights
greater than 300 g vs. uterine weights lesser than
300 g, albeit in the opposite direction (Figure 2).
The finding could explain why our study partici-
pants with a small uterus had more severe symp-
toms that caused them to seek an operation.
Figure 2 also indicated generally no significant
differences in perceived health status and scores in
the physical domain between patients with uterine
weights greater than vs. less than 300 g. Thus, we
tend to consider that the effect caused by an
enlarged uterine mass might have been less of a
concern in our patients. Third, there were only two
cases with mild complications. Had the selection of
participants included more women with numerous
previous abdominal operations and adhesions or
an enlarged uterus, the results might not have been
as good because of other complications, such as
bladder injuries, massive blood loss, or even con-
version to laparotomy.

Finally, the preoperative questionnaire was
completed in the hospital setting, which might
result in a higher level of anxiety, thus interfering
with HRQOL measurements. Therefore, our con-
clusion on the improvement of HRQOL postop-
eratively must be more conservative.

By the mixed-effects model, uterine weight was
not found to be associated with the improvement
of the patient’s HRQOL postoperatively. To per-
form LAVH in patients with a large uterine size is
technically more difficult and therefore might
result in more complications or blood loss. Using
the RUL procedure, we were able to perform
LAVH with enlarged uteri weighing as much as
890 g in this study with a lesser amount of blood
loss [19]. The uterine weight and the time spent in
surgery in our study are comparable to other re-
ports involving LAVH [30–32]. Even so, we would
not recommend LAVH for an extremely large
uterus. Moreover, the results of our study also
suggested that asymptomatic patients with large
uteri would not benefit from LAVH.

The WHOQOL-BREF did not demonstrate a
significant difference between anemic and non-
anemic patients at a hemoglobin level of 12 g/dL
(Figure 2). This could be due to the limited sample
size in our study. However, with the statistical
application of the mixed-effects model during a
longer period of follow-up, we did see a significant
effect of hemoglobin level on improvement of
HRQOL after LAVH. Interestingly, we found
women with normal initial hemoglobin levels im-
proved significantly in the physical domain of the
WHOQOL-BREF at 12 weeks and 18 months
postoperatively, while no improvement was ob-
served in women with a lower baseline hemoglobin
level (Figure 2f). Because women with lower
baseline hemoglobin levels improved similarly as
those with normal hemoglobin levels in their per-
ceived health status over the 18 months’ follow-up
(Figure 2c), we suspected that chronically anemic
women might be accustomed to limited living
activities, which might result in a lower demand
for physical domain of HRQOL, as was also
reported by other investigators [33, 34]. Thus,
women with severe symptoms seeking for LAVH
should not wait until a great drop of hemoglobin
level.

Symptom severity was significantly associated
with the improvement of HRQOL in physical
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domain after LAVH in our mixed-effects model. In
addition, the improvement of perceived health
status and HRQOL in the physical domain in
patients with more severe symptoms (UFS8 >40)
were consistent over the 18 months’ follow-up.
This suggested that the decision for LAVH based
on the patient’s severity of symptoms and baseline
hemoglobin level were promising, both immedi-
ately and persistently after surgery.

Conclusion

This study demonstrated that, based on the
improvement of HRQOL after LAVH, the deci-
sion criteria for LAVH in patients with benign
uterine disease, such as uterine leiomyoma or
adenomyosis, should rely on severity of symptoms
rather than uterine weight. We hope that women
with severe symptoms should not be delayed for
LAVH until a great drop of hemoglobin levels,
because they are expected to have a significant
improvement in HRQOL in the physical domain
of WHOQOL-BREF after LAVH.
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