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Abstract
Introduction and hypothesis The aim of this study was to investigate the use of a generic and globally accessible instrument for
assessing health-related quality of life (HR-QoL) in pelvic organ prolapse (POP) surgery.
Methods In a prospective multicenter setting, 207 women underwent surgery for apical prolapse [stage ≥2, Pelvic Organ
Prolapse Quantificcation (POP-Q) system] with or without anterior wall defect. Demographic and surgical characteristics were
collected before surgery. Results of the 15-dimensional (15D) instrument and condition-specific pelvic floor symptoms as
assessed using the Pelvic Floor Distress Inventory questionnaire (PFDI-20), including its subscales Pelvic Organ Prolapse
Distress Inventory-6 (POPDI-6), Colorectal–Anal Distress Inventory-8 (CRADI-8), and Urinary Distress Inventory-6 (UDI-6),
were assessed preoperatively and 2 months and 1 year after surgery.
Results HR-QoL as estimated by 15D was improved 1 year after surgery (p < 0.001). Prolapse-related 15D profile-index mea-
sures (excretion, discomfort, sexual activity, distress, and mobility) were significantly improved after surgery (p < 0.05–0.001).
Significant inverse associations were detected between increased 15D scores and a decrease in PFDI-20 and subscale scores
(p < 0.001), indicating improvements on both instruments.
Conclusions Generic HR-QoL as estimated by 15D improved significantly after apical POP surgery and correlated with im-
provements of condition-specific outcome measures. These results suggest that a comprehensive evaluation of global HR-QoL is
valid in assessing pelvic reconstructive surgery and may provide novel and important insights into previously understudied areas,
such as cost–utility and cost-effectiveness analysis after urogynecological surgery.
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Introduction

Health-related quality of life (HR-QoL) is widely recognized
as an important outcome measure following urogynecological

surgery [1]. For this purpose, several validated condition-
specific questionnaires were developed [2–4] to reflect chang-
es related to the condition of the disease being studied, but
often, they do not indicate how an intervention has influenced
general QoL. Furthermore, condition-specific assessments of
postoperative QoL do not allow comparison with other surgi-
cal fields and make comparison of the effects of surgery across
surgical disciplines impossible. For that reason, a generic and
global QoL measurement is valuable.

The 15-dimensional (15D) instrument is a generic, compre-
hensive, self-administered, preference-based questionnaire
used as a single and profile-index score measure [5–10].
Many studies in different surgical fields have investigated
HR-QoL after surgery using the 15D [7–14]. For pelvic re-
constructive surgery, however, most attention has been placed
on condition-specific assessments of QoL with little focus on
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a generic and global QoL measure in relation to surgery. Use
of the 15D may provide novel and important insights into
previously understudied areas, such as cost–utility and cost-
effectiveness analyses, in urogynecological surgery. The aim
of this study was to investigate how changes in condition-
specific QoL domains relate to changes in generic and global
15D when evaluating reconstructive surgery for apical
prolapse.

Materials and methods

Study design

We used prospectively collected data from a multicenter study
performed throughout 24 centers in Sweden, Finland,
Denmark, and Norway of 207 patients operated for apical
prolapse (POP-Q stage ≥2) with or without anterior wall de-
fect [15]. All patients were operated on by a standard proce-
dure using the Uphold™ Lite Vaginal Support System, and all
surgeons received pretrial, hands-on training. The study was
approved by The Stockholm Regional Board of Ethics at
Karolinska Institutet, Stockholm, Sweden and ethic review
committees in the participating countries. Patients were
screened at baseline for apical (uterine or vaginal vault) pro-
lapse stage II with or without concomitant anterior or vaginal
wall prolapse stage ≥ 2 according to the Pelvic Organ Prolapse
Quantification (POP-Q) system [16]. A standardized proce-
dure using the Uphold™ vaginal support system was used in
all patients, as previously described [15, 17, 18]. In short, a
capturing device was used to place a monofilament
macroporous and uncoated polypropylene mesh to suspend
the apical vaginal segment. Clinical follow-up was performed
at 2 months (n = 172, 83%) and 1 year (n = 164, 79%) after
surgery.

Outcome measures

At baseline, demographic data was collected, and patients
completed the Pelvic Floor Distress Inventory (PFDI-20) that
comprises 20 items with three subscales: the Pelvic Organ
Prolapse Distress Inventory-6 (POPDI-6), the Colorectal–
Anal Distress Inventory-8 (CRADI-8), and the Urinary
Distress Inventory-6 (UDI-6). Each Inventory is scored from
0 to 100, and total PFDI-20 score (0–300) is gained by sum-
mation of all subscales [3, 19]. Postoperatively, the PFDI-20
was assessed at the 2-months and 1-year follow-up visit.

The 15D comprises mobility, vision, hearing, breathing,
sleeping, eating, speech (communication), excretion, usual
activity, mental function, discomfort, depression, distress, vi-
tality, and sexual function [5, 6]. Each dimension has five
descriptive levels to choose from. The 15D can be used as a
profile and a single-index score measure. The valuation

system is based on the application of multiattribute utility
theory. The single index or utility score represents the generic
HR-QoL with a maximum value of 1 (full health) to lower
bound of 0 (dead). It also reports scores separately for each
dimension to identify where changes in QoL take place [5, 6,
20]. The generic minimal important change (MIC) of ±0.015
in the 15D score, if statistically significant, was considered as
the generic MIC threshold for improvement or deterioration in
HR-QoL [21]. The quality-adjusted life-year (QALY) was
evaluated using estimated 15D values preoperatively and at
2 months and 1 year after surgery [22].

Statistical analysis

We used the 15D score as a profile-index measure of HR-
QoL. Five of the 15 dimensions were considered relevant for
POP, including excretion, discomfort, sexual activity, distress,
and mobility. Levels of 15D as a profile- or single-index mea-
sure were estimated preoperatively, 2 months, and 1 year after
surgery. Statistical analyses were conducted using the predic-
tive analysis software (PASW) (IBM@SPSS© Statistics,
Version 22, Inc., Chicago, IL, USA). A p value <0.05 was
considered statistically significant. Changes in 15D and
PFDI-20 and its subscales over the study period were ana-
lyzed using one-way analysis of variance (ANOVA) for re-
peated measures. Unadjusted and adjusted models were used
to test the correlation between preoperative and surgical char-
acteristics with changes in 15D and PFDI-20 over time using
analysis of covariance (ANCOVA) as a general linear model,
which blends ANOVA and regression, as were comparisons
between changes in 15D and PFDI-20 and subscales.
Student’s t test was used for statistically significant differences
between data before and one year after surgery. Cronbach’s
coefficient alpha test was used to validate the reliability of the
15D for QoL measurement [23], with values of >0.7 consid-
ered as satisfactory [23]. There was no imputation of missing
data. The study was registered at www.clinicaltrials.gov:
NCT01823055.

Results

Complete information on the 15D and PFDI-20 was provided
by 205/207 (99%) of patients preoperatively, 188/ 207 (91%)
at 2 months, and 169/207 (82%) at 1 year. The 15D single-
index score, used to measure HR-QoL, was significantly im-
proved when its total preoperative score (0.888 ± 0.104) was
compared with that 1 year after surgery (0.915 ± 0.081;
p < 0.001). Thus, the generic MIC was +0.027, indicating sig-
nificant improvement in HR-QoL. Cronbach’s coefficient al-
pha was used to test the reliability of 15D instrument and
values were 0.81 preoperatively and 0.7 2 months and 0.82
1 year postoperatively and were considered satisfactory. Using
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ANOVA for repeatedmeasurements, we analyzed 15D chang-
es over time (Table 1 and Fig. 1). The single-index score was
0.888 ± 0.104 preoperatively, and 0.903 ± 0.108 2 months and
0.915 ± 0.081 1 year after surgery and was significantly im-
proved (p = 0.029).

Seven of the 15D profile-index score measures were sig-
nificantly improved p < 0.05–< 0.001 (Table 1) and those re-
lated to POP symptoms (mobility, excretion, discomfort, dis-
tress, and sexual activity) were significantly improved (p =

0.022 –< 0.001) between baseline and 1 year after surgery;
two other dimensions (depression and sleeping) were also
significantly improved (p = 0.037 and p = 0.018, respective-
ly); all changes in descriptive dimensions are shown in Fig.
1. QALYmeasured using single-index score values before and
up to 1 year after surgery was estimated as 0.97 of 1, indicat-
ing good health status. The increase in the single-index score
after surgery suggested an improved global QoL (p = 0.029
ANOVA for repeated measures; Tables 1 and 2); similarly,
PFDI-20 and subscale scores decreased (improved) signifi-
cantly (p < 0.001) over time (Table 2). These changes indicate
simultaneous improvements in global HR-QoL and pelvic or-
gan function. We did multivariate regression analysis by
ANCOVA to compare changes in 15D vs PFDI-20 and sub-
scale scores to determine the association between the two
instruments (Table 2). Results indicate an inverse correlation
between changes in 15D single-index score compared with
changes in PFDI-20 and subscales over time: decreased
PFDI-20 scores consistently paralleled increased 15D scores:
p < 0.001, ANCOVA (Table 2 and Fig. 2).

Patient characteristics and surgical data were statistically
tested against changes in 15D and PFDI-20 and subscales over
time to investigate whether there was a correlation with im-
provement in generic HR-QoL and pelvic organ function
(Table 3). Hysterectomy prior to prolapse reconstructive sur-
gery and shorter hospital stay (≤ 1 day) were the only variables

Table 1 Summary of the 15-dimensional (15D) instrument profile and single-index scores at follow-up and analysis of variance (ANOVA) for repeated
measures

Preoperative No. 2 months after surgery No. 1 year after surgery No. P value

Profile index measures

Mobility 0.95 ± 0.11 203 0.97 ± 0.09 188 0.96 ± 0.11 169 0.002 **

Vision 0.96 ± 0.12 203 0.97 ± 0.1 188 0.95 ± 0.12 169 0.076

Hearing 0.93 ± 0.15 203 0.95 ± 0.12 188 0.94 ± 0.13 169 0.890

Breathing 0.92 ± 0.15 202 0.94 ± 0.14 187 0.92 ± 0.16 168 0.453

Sleeping 0.82 ± 0.2 201 0.85 ± 0.17 188 0.83 ± 0.2 169 0.018 *

Eating 1 ± 0.0 203 0.998 ± 0.03 187 1 ± 0.0 169 0.319

Speech 0.99 ± 0.06 204 0.99 ± 0.04 187 0.99 ± 0.08 169 0.161

Elimination/excretion 0.69 ± 0.22 198 0.77 ± 0.23 179 0,81 ± 0.22 166 <0.001 ***

Usual activity 0.94 ± 0.13 203 0.95 ± 0.12 181 0.95 ± 0.13 169 0.843

Mental function 0.94 ± 0.12 203 0.95 ± 0.13 180 0.94 ± 0.14 169 0.104

Discomfort 0.95 ± 0.2 199 0.88 ± 0.19 179 0.88 ± 0.2 164 0.026 *

Depression 0.85 ± 0.12 203 0.95 ± 0.1 181 0.94 ± 0.11 168 0.037 *

Distress 0.93 ± 0.13 204 0.95 ± 0.11 182 0.95 ± 0.13 169 0.022 *

Vitality 0.92 ± 0.13 202 0.93 ± 0.11 180 0.93 ± 0.11 169 0.239

Sexual activity 0.73 ± 0.28 163 0.84 ± 0.24 154 0.91 ± 0.18 134 <0.001 ***

Single-index score 0.888 ± 0.104 205 0.903 ± 0.108 188 0.915 ± 0.081 169 0.029 *

Mean ± standard deviation. The main reason for drop in answer frequency in the dimension of sexual activity was because of lack of partner

*p = < 0.05

**p = < 0.01

***p = < 0.001
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Fig. 1 Descriptive dimensions of the 15-dimensional (15D) profile-index
scores preoperatively and 2 months and 1 year after surgery

Int Urogynecol J (2018) 29:1093–1099 1095



showing a significant correlation to improved 15D single-
index score (p < 0.05).

We also investigated whether patient characteristics or sur-
gical data were correlated with 15D profile-index scores.
Seven of 15 dimensions—mobility, excretion, discomfort, dis-
tress, sexual activity, depression, and sleeping—improved
over time after reconstructive surgery for apical POP. A higher
level of education was correlated with improved 15D profile-
index score for sleeping (p = 0.018), and sexual activity was
significantly improved in patients with lower levels of physi-
cal training (p = 0.017). There were no other significant asso-
ciations between preoperative patient characteristics or surgi-
cal data and any 15D profile-index score changes.

Discussion

In this prospective multicenter study, we found that generic
HR-QoL (as estimated by the 15D instrument) improved sig-
nificantly after apical POP reconstructive surgery. More

importantly, improvements in condition-specific question-
naires were associated with corresponding improvements on
the 15D. Furthermore, the estimated QALY (1-year
measurement) indicates a good health status and corroborates
the condition-specific outcome measures. These results sug-
gest that a comprehensive evaluation of generic HR-QoL is
valid in assessing pelvic reconstructive surgery and may pro-
vide novel and important insights into previously
understudied areas of urogynecological surgery.

The 15D instrument has been widely used to investigate
HR-QoL in several medical specialties [5–10] but has been
scarcely used in pelvic floor surgery. In this study, the estimat-
ed 15D mean generic MIC, as measured preoperatively and
1 year after surgery, was +0.027, indicating improvement in
HR-QoL [21]. Using multivariate regression analysis by
ANCOVA, we found that changes in the total PFDI-20 score
were significantly correlated with changes in 15D scores.
Similar significant correlations were detected when each sub-
scale was tested against the 15D in a multivariate analysis.
Thus, an increase in 15D single-index score is inversely

10

15

20

25

30

35

40

45

88.7

89.2

89.7

90.2

90.7

91.2

preoperative 2 months 1 year

PO
PD

I-
6,

 C
RA

D
-8

 a
nd

 U
D

I-
6 

(1
00

%
 =

 1
00

 p
oi

nt
s)

,
PF

D
I-

20
 (1

00
%

 =
 3

00
 p

oi
nt

s)
 

15
D

 (1
00

%
 =

 1
 p

oi
nt
)

15D POPDI-6 CRAD-8 UDI-6 PFDI-20

Fig. 2 Increase of 15-
dimensional (15D) instrument
single-index score (improvement
in quality of life) and drop in
Pelvic Floor Distress Index-20
(PFDI-20) and subscales
(POPDI-6 Pelvic Organ Prolapse
Distress Inventory-6, CRADI-8
Colorectal–Anal Distress
Inventory-8, UDI-6 Urinary
Distress Inventory-6) at follow-up
indicating improvement in
condition-specific outcomes (%
of total points for each scale)

Table 2 Comparison between
changes in the 15-dimensional
(15D) instrument single-index
scores versus Pelvic Floor
Distress Inventory-20 (PFDI-20)
and subscale scores

15D POPDI-6 CRADI-8 UDI-6 PFDI-20

Preoperative

n = 205

0.888 ± 0.104 45.1 ± 19.9 23.03 ± 18.2 36.31 ± 21.7 100.6 ± 47.5

2 months

n = 188

0.903 ± 0.108 16.5 ± 17.7 21.61 ± 16.7 21.27 ± 18.7 51.49 ± 37.8

1 year

n = 169

0.915 ± 0.081 10.8 ± 13.3 14.41 ± 14.2 17.1 ± 16.6 42.33 ± 35.8

P value* Reference <0.001 <0.001 <0.001 <0.001

Mean ± standard deviation using repeated measures analysis of variance

POPDI-6 Pelvic Organ Prolapse Distress Inventory-6, CRADI-8 Colorectal–Anal Distress Inventory-8, UDI-6
Urinary Distress Inventory-6

*Multivariate regression analysis using analysis of covariance
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correlated with decreased PFDI-20 scores (total and sub-
scales) after surgery: i.e., a parallel improvement in both in-
struments. Thus, our results suggest that postoperative im-
provements in condition-specific symptoms also improves
global QoL and that the 15D reflects these changes.

Given its importance for preoperative counseling and goal
setting, subjective and objective predictors of surgical out-
comes have been the focus of investigation in number of sur-
gical studies [5–11, 24]. A worsened postoperative QoL is
predicted after the age of 35 years in patients with ulcerative
colitis and ileal pouch/anal anastomosis [11]. After surgery for
nonfunctioning pituitary adenomas (NFPAs), age, body mass

index (BMI), depression, and diabetes are independent predic-
tors of impaired overall HR-QoL [24]. Postural instability,
high BMI, and worse baseline motor scores are the greatest
predictors of poor functional and HR-QoL outcomes after
deep brain stimulation surgery in Parkinson’s disease patients
[10]. In urogynecological surgery, several factors—such as
smoking, previous hysterectomy, age, and BMI—have been
shown to influence QoL-related outcomes [25–27]. However,
these studies were related to condition-specific outcomes and
have largely disregarded global effects on generic HR-QoL.

In search of possible predictors for improvements in gener-
ic HR-QoL and condition-specific symptoms, we investigated

Table 3 Patient and surgery characteristics (categorical or numerical) were tested against the 15-dimensional (15D), the Pelvic Floor Distress
Inventory-20 (PFDI-20) and subscales Pelvic Organ Prolapse Distress Inventory-6 (POPDI-6), Colorectal–Anal Distress inventory-8 (CRADI-8),
Urinary Distress Inventory-6 (UDI-6) to investigate presence of association. Predictors for improvement are marked with oval rings

15D PFDI-20 POPDI-6 CRAD-8 UDI-6

Age (≤65 n=86 vs >65 n=117) P 0.930 0.321 0.011 0.233 0.550

CI -0.59 – 0.18 -3.74 – 7.68 -4.86 – 6.26 -5.13 – 4.11 -5.43 – 6.79

BMI (<25 n=80 vs 25-29.9 n=90 vs 

≥30 n=21)

P 0.183 0.127 0.140 0.732 0.017

CI -0.59 – 0.05 -0.2 - 1.39 -0.88 – 0.71 -0.51 – 0.79 -0.46 – 1.27

Childbirth P 0.747 0.594 0.518 0.778 0.180

CI -0.54 – 0.22 -4.91 -6.34 -4.88 – 6.44 1.35 – 10.62 -8.90 – 3.37

Vaginal deliveries P 0.991 0.756 0.249 0.809 0.586

CI -0.07 – 0.46 -5.98 – 1.97 -5.33 – 2.49 -7.45 – -0.98 -4.98 – 3.56

Multiparity (≥ 3 n=79 deliveries vs P 0.205 0.594 0.917 0.903 0.446

0-≤2 n=) CI -0.44 – 0.76 -10.46 – 7.18 -8.22 – 9.47 -4.90 – 9.62 -19.14 – 0.05

Menopause (yes vs no)

Somatic diseases (No diseases n=72 

vs CVS n=83 vs other diseases n=52) 

P 0.819 0.803 0.273 0.812 0.724

CI -0.53 – 0.53 -8.48 – 7.17 -6.98 – 8.11 -3.06 – 9.52 -12.23 – 4.39

P 0.923 0.655 0.082 0.607 0.415

CI -0.34 – 0.57 -5.89 – 7.70 -5.82 – 7.43 -5.20 – 5.79 -7.43 – 7.10

Physical training (0 vs 1-2 vs 3-4) P 0.067 0.899 0.324 0.914 0.957

CI -0.46 – 0.73 -11.71 – 6.01 -12.36 – 5.17 -8.11 – 6.34 -11.26 – 7.86

Job (in pension n =108 vs working n
=69)

P 0.291 0.086 0.006 0.147 0.010

CI -0.88 – 0.07 -4.17 – 7.71 -4.08 – 7.68 -2.04 – 7.66 -12.48 – 0.34

Education level P 0.109 0.002 0.473 0.207 0.265

CI -0.86 – 0.003 0.54 - 13.20 -4.69 – 7.88 1.26 – 11.61 3.28 – 16.96

Annual income P 0.925 0.440 0.108 0.873 0.704

CI -0.34 – 0.38 -7,19 – 3.37 -5.79 – 4.70 -6.69 – 1.96 -8.41 – 3.01

Preoperative Pain as measured by 
VAS

P 0.143 0.600 0.344 0.649 0.170

CI -0.38 – 0.12 -0.18 – 3.63 -0.60 – 3.20 -0.75 – 2.38 -1.01 – 3.12

Hysterectomy prior to surgery vs 
still having uterus (n =81 vs n =126)

P 0.030 0.582 0.386 0.459 0.399

CI -0.05 – 0.78 -11,13 – -0.37 -12.80 – -1.85 -10.28 – -1.34 -10.43 – 1.38

Previous prolapse surgery (82 vs 

125)

P 0.147 0.550 0.649 0.815 0.277

CI -0.56 – 0.21 -3.68 – 7.64 -4.16 – 7.20 -3.36 – 5.96 -9.27 – 3.04

Any previous pelvic floor surgery P 0.219 0.980 0.973 0.330 0.818

CI -0.48 – 0.25 -6.81 – 3.95 -10.47 – 0.05 -6.31 – 2.41 -4.55 – 6.97

Prolapse stage POP-Q (stage II 

n=71 vs stage 3-4 n=136)

P 0.743 0.216 0.165 0.512 0.043

CI -0.73 – 0.11 -5.03 – 7.50 -7.81 – 4.40 -2.32 – 7.82 -3.20 – 10.19

Anesthesia (Spinal n=90 vs General P 0.992 0.930 0.687 0.633 0.595

anesthesia n=95) CI -0.16 – 0.78 -7.36 – 1.82 -6.81 – 2.38 -4.98 – 2.56 -8.03 – 1.94

Operating time (min) P 0.403 0.365 0.103 0.919 0.962

CI -0.01 – 0.01 -0.01 – 0.26 -0.07 – 0.34 0.04 – 0.26 -0.87 - 0.21

Hospital stay (≤1 day n =75 vs >1 P 0.025 0.774 0.439 0.253 0.947

day n =100) CI -0.43 – 0.24 -5.46 – 4.37 -4.33 – 5.78 -4.50 – 3.71 -4.34 – 6.52

Numbers indicate p-value (P) and confidence intervals (CI) for each statistical comparison

The 15D, the PFDI-20 and subscales were measured at baseline (preoperative), 2 months and 1 year after surgery. Analysis was carried out as a
multivariate regression analysis by ANCOVA. Results are shown as p-values indicating significance or not in preoperative and surgery characteristics
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the association between preoperative and surgical characteris-
tics and changes in the 15D and the PFDI-20. Having had a
hysterectomy prior to apical prolapse reconstructive surgery
and a shorter hospital stay (≤ 1 day) were significantly corre-
lated with an improvement in the 15D single-index score over
the short term. However, no other preoperative or surgery-
related parameters were correlated with changes in 15D.
Higher educational level was significantly correlated with im-
provements in total PFDI-20 score. This concurs with other
studies showing that a higher educational level is associated
with better HR-QoL [13]. On a related note, stoma education
has been shown to improve QoL and reduce length of hospital
stay in colorectal surgery [9]. How patient education relates to
improved QoL after urogynecological surgery is unknown,
but it is possible that patients with a higher educational level
are more prone to independently seek and process information
on postoperative outcomes.

Among the strengths of our study are its uniform surgical
technique, validated outcome measures, multicenter setting,
and prospective data collection. Satisfactory compliance dur-
ing follow-up strengthens our results by minimizing selection
and reporting bias. We recognize that an independent control
group would have added valuable information to the interpre-
tation of our results and, similarly, that a longer duration of
follow-up would have provided important information.

To summarize, we found that improvements in condition-
specific symptoms after apical POP surgery are associated
with a corresponding improvement in generic HR-QoL. Use
of the 15D instrument may provide additional information on
subjective outcomes in the field of urogynecological surgery
and further broaden the perspective on assessing subjective
outcomes. In addition, the 15D instrument can be used for
health economic studies to calculate QALYs [22], which is a
generic measure of disease burden that, together with infor-
mation on medical expenditures associated with an interven-
tion, can be used for cost–utility and cost-effectiveness anal-
yses. As such, the 15D may become a useful tool for decision
making based on economic evaluations in urogynecological
surgery of the future.
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