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Abstract
Objective: To characterize the fertility quality of life (QoL) in Taiwanese infertile couples using an objective measurement tooldthe FertiQoL
questionnaire, and establish a reference level of QoL for clinical applications and future studies.
Materials and Methods: The FertiQoL tool, a self-report questionnaire, was distributed to seven infertility centers across Taiwan for infertile
couples who were undergoing the treatment of in vitro fertilization. The online version of the FertiQoL questionnaire was issued on the website
of Taiwan Society for Reproductive Medicine and was opened to the public.
Results: A total of 534 copies of eligible FertiQoL questionnaires were collected. The total scores for the Core FertiQoL and Treatment FertiQoL
are 55.12 � 13.72 and 56.40 � 10.96, respectively. Both the Core and Treatment FertiQoL were significantly higher in the males of infertile
couples than the females (60.63 ± 14.07 vs. 54.39 � 13.52, p ¼ 0.001, and 59.13 � 12.44 vs. 56.03 � 10.71, p ¼ 0.035, respectively).
Significantly better QoL was found in infertile patients in the Southern Taiwan, with a Core FertiQoL of 58.21 � 12.70 and a Treatment
FertiQoL of 58.79 � 10.15.
Conclusion: The results of this study provide a baseline QoL in infertile couples in Taiwan, and could potentially be used as a guide for clinical
counseling and future works.
Copyright � 2013, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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Introduction

Infertility has an estimated prevalence of 9% in general
population, and around half of the infertile couples will seek
for medical help [1]. According to prior psychosocial studies,
it is known that both infertility and its treatment could lead to
emotional and psychological stress [2e5], and thus threaten
the quality of life (QoL) for infertile couples. However,
* Corresponding author. Department of Obstetrics and Gynecology, National

Cheng Kung University Hospital, 138, Sheng-Li Road, Tainan 70428, Taiwan.

E-mail address: mhwu68@mail.ncku.edu.tw (M.-H. Wu).

1028-4559/$ - see front matter Copyright � 2013, Taiwan Association of Obstetri

http://dx.doi.org/10.1016/j.tjog.2013.04.009
emotional distress has been taken as a factor contributing to
infertility [6], and it is one of the reasons that make couples
drop out from the treatment of infertility prematurely [7].
Owing to the intertwined relationship between infertility and
QoL, integrating QoL assessment in clinical practice for
fertility problems should become a standard of care for
infertile couples.

In the past, various generic measurement tools were used
for assessing QoL in infertile patients. Recently, a condition-
specific QoL measurement tool, specifically designed for
infertile couples, has been developed and used inter-
nationallydthe Fertility Quality of Life (FertiQoL) question-
naire [8]. This tool has been demonstrated to have good
cs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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psychometric properties, and its usefulness has been validated
in a Dutch study comparing the FertiQoL tool with generic
QoL measurement instruments [9].

To the best of our knowledge, there has been no published
data regarding the general QoL in infertile couples in Taiwan.
Our goal of this study is to understand the level of QoL in
infertile couples in Taiwan, and serve as a reference for clin-
ical QoL counseling and future studies.

Materials and methods
Project site and patient selection
A cross-sectional study design was implemented. The
approval of Institutional Review Board of National Cheng
Kung University Hospital was obtained at the beginning of this
study. Two arms of data collection were administered simul-
taneously (Fig. 1). First, a total of 830 copies of written Fer-
tiQoL questionnaires were distributed to seven infertility
centers in Taiwan. All of these seven fertility institutes were
qualified by the Department of Health, Executive Yuan,
R.O.C. (Taiwan). The FertiQoL questionnaires were intro-
duced to infertile couples who were undergoing in vitro
fertilization (IVF) treatment at each institute from June 2010
to August 2010. All participants who completed the survey
entered this study voluntarily and anonymously. Secondly, an
online surveillance was established as the other arm of our
data sources. The FertiQoL questionnaire was transformed
into a webpage and opened to the public through the website
of Taiwan Society for Reproductive Medicine. Samples from
the online FertiQoL were collected during the same period as
the written FertiQoL questionnaires were collected.
The FertiQoL tool
The FertiQoL tool is a self-report questionnaire. It is spe-
cifically designed for infertile patients to assess their QoL by
experts from the European Society of Human Reproduction and
Fig. 1. Study
Embryology (ESHRE) and the American Society of Repro-
ductive Medicine (ASRM). Two main modules compose the
FertiQoL tool: The Core FertiQoL module and the optional
Treatment module. There are 24 items in the Core FertiQoL
module and 10 items in the Treatment FertiQoLmodule. The 24
items from the Core FertiQoL are categorized into four do-
mains, including the emotional, cognitive and physical (marked
as mind/body), relational, and social domains. The emotional
domain evaluates the impact of infertility on emotions, such as
sadness, resentment, or grief. The mind/body domain refers to
the influence of infertility on physical health, cognition, and
behavior. The relational domain and the social domain are used
to quantify the impact of infertility on partnership and on social
aspects (e.g., social inclusion, expectation, and support),
respectively. The optional treatment module consists of two
domains that are used to assess the environment and tolerability
for the treatment for infertility. Items from these domains are
presented in the questionnaire randomly and rated on a scale of
0 to 4. The subscale and total FertiQoL scores are computed and
transformed to achieve a range of 0 to 100, where higher scores
indicate better QoL. The FertiQoL tool has been translated into
20 different languages, including traditional Chinese, and is
available on the FertiQoL website (http://www.fertiqol.org/). In
our study, the traditional Chinese version of the FertiQoL
questionnaire was used as the measurement instrument for QoL
of Taiwanese infertile couples.
Data analysis
SPSS version 17.0 was used for data merging and statis-
tical analysis. Two sample t test or one-way analysis of
variance (ANOVA) test was used for testing differences be-
tween the groups. The alpha was set to be 0.05. A p value of
� 0.05 was considered as statistically significant. Cronbach a
coefficients were computed to evaluate the reliability of the
FertiQoL tool. Besides, items with poor correlations within
subscales were removed to see if the internal consistency
could be improved.
design.

http://www.fertiqol.org/


Table 2

FertiQoL scores.

Mean SD Cronbach a

Emotional 54.81 19.40 0.816

Mind/body 51.58 24.29 0.910

Relational 54.80 11.10 0.205

Social 59.32 11.05 �0.076

Environment 54.63 9.19 0.148

Burden 59.04 18.99 0.721

Core FertiQoL 55.12 13.72 0.827

Treatment FertiQoL 56.40 10.96 0.620
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Results

Demographic information of the participants in this study,
including age, age at marriage, age of spouse at marriage,
gender, educational level, occupation, and area of living, is
shown in Table 1. A total of 415 copies of the printed version
of FertiQoL were collected. Twenty-three invalid question-
naires with incomplete information were excluded. Three
hundred and ninety-two copies of valid questionnaires were
kept entered into our database, labeled as the written Ferti-
QoL. Two hundred and forty-six copies of online FertiQoL
were collected at the end of the study period. After excluding
104 copies of online FertiQoL with incomplete information,
age younger than 18, unmarried participants, or those who
have not been treated before, a total of 142 copies were kept
and entered in our database and marked as the online FertiQoL
group (Fig. 1).

The overall FertiQoL total and subscale scores are shown in
Table 2. An average Core FertiQoL and Treatment FertiQoL
were of 55.12 � 13.72 and 56.40 � 10.96, respectively.
Cronbach a coefficients of the FertiQoL subscales are also
presented in Table 2. Low Cronbach a coefficients were found
in the relational, social, and treatment environment domains.
Deleting one item (Q13: “Do you feel uncomfortable
attending social situations like holidays and celebrations
because of your fertility problems?”) from the social subscale
Table 1

Characteristics of participants.

Written FertiQoL

(N ¼ 392)

Online FertiQoL

(N ¼ 142)

Number

(n)

Percentage

(%)

Number

(n)

Percentage

(%)

Age (y)

&30 53 13.50 19 13.40

31 to 40 290 74.0 111 78.20

S41 49 12.50 12 8.5

Mean � SD 35.25 � 4.523 36.64 � 4.235

Age at marriage (y)

&30 248 63.30 90 63.40

31 to 40 136 34.70 52 36.60

S41 8 2.0 0 0.00

Mean � SD 29.78 � 4.267 29.69 � 3.460

Age of spouse at marriage

&30 179 45.70 59 41.50

31 to 40 194 49.50 81 57.0

S41 19 4.80 2 1.40

Mean � SD 31.76 � 4.856 31.59 � 3.702

Gender

Male 50 12.80 13 9.20

Female 342 87.20 129 90.80

Educational level

High school or less 71 18.10 18 12.70

Bachelor 230 58.70 101 71.10

Master or above 91 23.2 23 16.20

Area of living

Northern 158 40.3 75 52.80

Middle 70 17.90 38 26.80

Southern 162 41.3 26 18.30

East and Outer islands 2 0.50 3 2.10
would yield a Cronbach a of 0.54, which improved the reli-
ability within this subscale dramatically. Additionally, deleting
one item (T5: “Do you feel the fertility staff understand what
you are going through?”) from the treatment environment
subscale changed the Cronbach a from 0.148 to 0.522. De-
leting the item Q11 (“Are you and your partner affectionate
with each other even though you have fertility problems?”)
from the relational subscale also seemed to improve the scale’s
validity (Cronbach a of 0.328). Moreover, deleting Q13
increased the Cronbach a of the Core FertiQoL from 0.827 to
0.865. Removing T5 from the Treatment FertiQoL subscale
would also change the Cronbach a coefficient from 0.620 to
0.712. Similar results of the Cronbach a were found in the
written FertiQoL group only (Supplement Table 1).

We investigated the FertiQoL scores of the samples from
the two different data sources (Table 3). The FertiQoL scores
were statistically significantly higher in the written FertiQoL
group than in the online FertiQoL group in all domains
( p < 0.05). The total Core FertiQoL and the Treatment Fer-
tiQoL of the written FertiQoL group were 58.06 � 12.15 and
58.33 � 10.09, respectively. The scores of these two subscales
are both statistically significantly higher than the ones in the
online FertiQoL group, which were 47.01 � 14.57 in the Core
FertiQoL and 51.06 � 11.52 in the Treatment FertiQoL.

We also evaluated the FertiQoL results on different genders
(Table 4). Men showed a statistically significantly higher
FertiQoL scores in emotional and mind/body aspects in the
Core FertiQoL subscale (63.82 � 20.48 vs. 53.60 � 18.95 in
the emotional domain, and 64.55 � 22.57 vs. 49.84 � 24.01 in
the mind/body domain), and a marginally significantly higher
Table 3

FertiQoL results by sources of data.

Written FertiQoL

(N ¼ 392)

(Mean � SD)

Online FertiQoL

(N ¼ 142)

(Mean � SD)

pa

Emotional 59.10 � 17.13 42.96 � 20.40 <0.001**

Mind/body 56.34 � 22.59 38.44 � 24.06 <0.001**

Relational 55.90 � 10.61 51.76 � 11.87 <0.001**

Social 60.93 � 9.73 54.87 � 13.12 <0.001**

Environment 56.23 � 8.45 50.23 � 9.73 <0.001**

Burden 61.48 � 17.69 52.29 � 20.82 <0.001**

Core FertiQoL 58.06 ± 12.15 47.01 ± 14.57 <0.001**

Treatment FertiQoL 58.33 ± 10.09 51.06 ± 11.52 <0.001**

*p < 0.05.

**p < 0.001.
a Two sample t test.



Table 4

FertiQoL results by gender.

Male (N ¼ 63)

(Mean � SD)

Female (N ¼ 471)

(Mean � SD)

pa

Emotional 63.82 � 20.48 53.60 � 18.95 <0.001**

Mind/Body 64.55 � 22.57 49.84 � 24.01 <0.001**

Relational 54.76 � 12.06 54.80 � 10.98 0.978

Social 59.39 � 10.34 59.31 � 11.15 0.954

Environment 57.28 � 11.02 54.28 � 8.87 0.042*

Burden 61.90 � 19.14 58.65 � 18.96 0.202

Core FertiQoL 60.63 � 14.07 54.39 � 13.52 0.001*

Treatment FertiQoL 59.13 � 12.44 56.03 � 10.71 0.035*

*p < 0.05.

**p < 0.001.
a Two sample t test.
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score in the treatment environment FertiQoL score. The score
was not different statistically on the rest of the three domains.
The mean score of the Core FertiQoL in males of infertile
couples was significantly higher than the score in females
(60.63 � 14.07 vs. 54.39 � 13.52, p < 0.001). Again, only a
marginally higher score was noted in the Treatment FertiQoL
subscale in men.

Lastly, we stratified the FertiQoL scores according to
different geographic areas in Taiwan. The scores and the re-
sults of the ANOVA F tests are listed in Table 5. Statistically
significant higher scores of both the emotional and mind/body
domain were found in infertile couples living in the Southern
Taiwan. In the Treatment FertiQoL subscale, both the envi-
ronment and tolerability domains showed higher scores from
couples living in Southern Taiwan, as compared to those who
live in other areas of Taiwan.

Discussion

According to a recent report published by Aarts et al, Fer-
tiQoL is a useful tool for evaluating the QoL in infertile couples
[9]. FertiQoL provides a precise and disease-specific mea-
surement for the impact of infertility in QoL. Although it was
the first study using FertiQoL as the primary tool measuring
QoL, it showed a high reliability in the Dutch population and
provided a trustworthy external validation of the FertiQoL tool.
Surprisingly, in our study, poor internal consistency was found
Table 5

FertiQoL results by geographic regions.

Northern (N ¼ 233)

(Mean � SD)

Central (N ¼ 108)

(Mean � SD)

Emotional 52.77 � 20.29 52.20 � 19.06

Mind/body 47.68 � 24.47 50.15 � 24.53

Relational 53.83 � 11.34 54.51 � 10.51

Social 58.69 � 11.19 59.07 � 11.82

Environment 54.95 � 8.65 52.16 � 9.91

Burden 57.22 � 19.94 55.61 � 19.43

Core FertiQoL 53.24 � 14.10 53.98 � 13.92

Treatment FertiQoL 55.86 � 10.77 53.54 � 11.91

*p < 0.05.

**p < 0.001.
a ANOVA F-test.
in the social and treatment environment domains. Better reli-
ability in these two domains was found after removing Q13
from Core FertiQoL and T5 from Treatment FertiQoL,
respectively. These findings indicated that modification for
questions Q13 and T5 may be needed in the traditional Chinese
version of the FertiQoL questionnaire to yield better reliability.
A cultural difference may contribute to these results. Question
13 asks if one would feel uncomfortable owing to infertility
problems while attending social situations such as holidays and
celebrations. We suppose that because couples in Taiwan do not
frequently bring their family, especially children, to attend
social events, the impact of seeing others having their own
children is not as significant as in the western society. Owing to
the lack of internal consistency in these three subscales, the
power of the FertiQoL tool in attributing poor QoL to specific
domains in Taiwanese infertile couples may be decreased.
Nevertheless, since all items in the FertiQoL were designed for
infertility and the overall reliability for the Core FertiQoL and
Treatment FertiQoL in our study remained high, the FertiQoL
scores could still reflect the interaction between infertility and
quality of life in our patient population.

In Table 2 of our study, the absolute scores in all four do-
mains of the Core FertiQoL subscales are lower as compared
to the scores in the Dutch study, but are similar to the mean
scores presented in the developmental study of FertiQoL [8].
Since the FertiQoL tool is not designed for identifying psy-
chopathology, there were no definite cut-off scores available to
identify those who need extra attention on counseling. Further
studies comparing the FertiQol tool with other psychometric
tools will be needed to set such cut-off values for potential
clinical applications.

In Table 3 of our study, significant differences were
demonstrated in the scores of all domains and subscales be-
tween the written and online FertiQoL groups. This finding
was also found in the study for the developmental stage of the
FertiQoL questionnaire. Boivin et al attributed the differences
to either different sets of norms in different populations or the
duplicated samples in the online FertiQoL group, i.e., one
person did more than once of the questionnaire [8]. In our
case, both of these two conditions are plausible. Since our
FertiQoL online survey was opened to the public, people who
were willing to respond to the survey voluntarily might have a
Southern (N ¼ 188)

(Mean � SD)

Eastern & outlying islands

(N ¼ 5) (Mean � SD)

pa

58.91 � 17.92 51.67 � 16.82 0.004*

57.45 � 23.01 43.33 � 20.11 <0.001**

56.18 � 11.07 54.17 � 10.62 0.187

60.31 � 10.37 56.67 � 12.71 0.459

55.72 � 9.17 52.50 � 11.26 0.011*

63.40 � 16.78 53.75 � 18.01 0.001*

58.21 � 12.70 51.46 � 11.80 0.002*

58.79 � 10.15 53.00 � 12.67 0.001*
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different level of QoL from those who were not and thus led to
the nonresponse bias. In addition, since couples in the online
FertiQoL group were not limited to those who were receiving
IVF treatment and counseling as in the written FertiQoL
group, some of them might have completed their treatments
for infertility and had unsatisfactory results.

In our analysis of Table 4, males and females of the infertile
couples show statistically significant differences in both the
Core and the Treatment FertiQoL scores. In Core FertiQoL,
the difference mainly came from two aspects, which are the
emotional and mind/body domains. The male spouses were
shown to have a higher score in these two domains than female
in infertility couples, indicating that infertile women in Taiwan
may experience greater emotional stress and have a poorer
physical health status. This finding is compatible with a prior
study conducted in Iran, in which a higher depression rate was
found in women suffering from infertility than infertile men
[10]. It has been reported in Japan that infertile women with
increased depression and anxiety may result from lacking of
support from their spouses and feelings of stress [11]. In our
reports, the scores in the social and relational domains were
not different statistically among infertile men and women,
suggesting that poorer family support might not be the main
reason for lower emotional and mind/body score in Taiwanese
infertile women. Further studies are needed to determine the
reasons of the QoL differences by gender.

In our study, geographic factor was shown to be correlated
with infertile couples’ QoL. This result may be due to different
settings of infertility centers and social expectations in
different areas of Taiwan. An upward trend in the scores of the
emotional and mind/body domains was observed across the
geographic areas from the northern to the southern parts of
Taiwan. Owing to the urbanerural difference which was
generally acknowledged in Taiwan, i.e., the northern the city
and the more metropolitan it is, the social expectation about
the importance of childbearing tends to be higher in the north,
which in turn may result in a low QoL. This hypothesis should
be verified in future studies with adequately designed ques-
tionnaires. An interesting finding was that infertile couples in
the Eastern part of Taiwan and outlying islands had the lowest
emotional and mind/body scores. Since only five persons from
these areas were included in our study, the result may be un-
representative and inadequate to be generalized to the true
population in these two areas. Nevertheless, the association
between the geographic factor and QoL suggested that in
addition to the general counseling for infertility, more atten-
tion on the psychological aspects should be considered for
infertile patients from specific areas.

Our findings in this study could be served as references for
tackling the psychological or physical impacts came along
with infertility, and also as references for monitoring the
change in QoL along the treatment courses of infertility. It is
known that counseling intervention may lead to improved
pregnancy rates in infertile women [12,13]. With the integra-
tion of the FertiQoL tool into the treatment of infertility, the
counseling could be more focused and efficient, therefore
ensuring the success of treatment.
Some limitations in our study should be mentioned while
interpreting our study results. First, we used the Internet as a
data collection platform to facilitate the understanding of QoL
in infertile Taiwanese couples. However, the data sources may
be unreliable since it was difficult to ensure that people who
filled the FertiQoL survey online did have infertility problems.
In contrast to online FertiQoL, the source population of the
written FertiQoL was more controlled. Second, the treatment
modalities for infertility were not specified in couples from the
online FertiQoL. Since it is thought that the infertility treat-
ment itself is stressful [14,15], different treatment modalities
may result in different treatment tolerabilities. Lastly, a cross-
sectional study design limited our ability to make causal in-
ferences between infertility and QoL.

In conclusion, our study offers a general idea of the QoL in
infertile couples in Taiwan using an infertility-specific QoL
assessment tooldFertiQoL. The FertiQoL is an objective
measurement of not only the overall QoL, but also various
domains in QoL, which could provide important detailed in-
formation for treatment intervention. Individualized coun-
seling methods could therefore be applied to tailor the
treatment for infertility. Future studies focusing on deter-
mining various factors associated with the QoL in infertility
with the similar approach in this study will help to develop a
thorough approach for clinical practice.
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