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Abstract
Aim: To dentify the predictors of the quality of life (QOL) of infertile men who are undergoing infertility
treatments in Japan and to create a QOL prediction model, with the main variables aimed at providing
more adequate support to male patients.

Methods: This cross-sectional study used the quantitative data that were collected from 321 returned self-
report questionnaires that had been distributed to the men of 411 couples who were undergoing fertility
treatment. The following four scales were used to measure the main outcomes: FertiQoL, psychological
distress, spousal support, and workplace support. The data were analyzed by descriptive statistics, multiple
regression analyses, and structural equation modeling.

Results: The number of returned questionnaires was 321 (78.1%). The QOL that was measured by
FertiQoL was significantly lower in those men who were diagnosed with male factor infertility than in the
other male patients. The two significant predictors of QOL were: spousal support and the infertility period.
The structural equation modeling revealed that the same factors were related to QOL.

Conclusions: Male factor infertility, less spousal support, and a longer period of infertility were associated
with a poorer QOL of those men who were undergoing infertility treatment. These results suggest that
focusing on infertility causes, the length of the infertility period, and the couples’ partnership during
treatment is needed to provide full support to men who have been diagnosed with infertility.
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INTRODUCTION

Globally, an estimated 15% of couples of reproductive
age experience infertility (Agarwal, Mulgund,
Hamada, & Chyatte, 2015). In developed countries
with declining birth rates, such as Japan and European
countries, infertility assumes economic and public
health significance (Lewis, 2015; Nargund, 2009). To
address this issue, the European Parliament has

encouraged member states to provide universal access
to infertility treatment (Lewis). Given the gravity of the
situation, the Japanese Government currently provides
subsidies for in vitro fertilization (IVF) and other forms
of infertility treatment (Kyodo News, 2016). This grad-
ually has increased infertility treatments and births
(Japan Society of Obstetrics and Gynecology, 2016).
Nevertheless, neither the public nor many in the Japa-
nese medical community fully understand the financial,
emotional, and physical toll that infertility treatment
places on patients (Ito, 2015).
Male infertility (also referred to as “male infertility

factor”) accounts for 20–30% of the cases, with a mix
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making up the remaining percentage (Agarwal et al.,
2015). However, the effects of male infertility vary
greatly depending on the survey method. According to
previous surveys, male infertility accounts for 40–50%
of infertility (Brugh III & Lipshultz, 2004; Hirsh, 2003;
University of Utah Health Sciences Center, 2003). Thus,
clinicians can anticipate the involvement of a male fac-
tor in up to ~50% of all infertile couples. Recently, male
sterility has increased owing to environmental hor-
mones, such as phthalates (Balabani�c, Rupnik, &
Klemen�ci�c, 2011).

Patients undergoing infertility treatment become
stressed from the physical burden of treatment, causing
a decline in their quality of life (QOL) (Boivin &
Schmidt, 2005). Infertile men experience infertility-
specific anxiety and socially isolated men are more vul-
nerable to severe anxiety (Fisher & Hammarberg, 2011).
Researchers from the USA identified life stress as a factor
in reducing men’s fertility; however, job strain had no
effect on the sperm parameters (Janevic et al., 2014). A
study of Danish men found that increased stress reduced
all sperm parameters (Nordkap et al., 2016).

Counseling and an educational program reportedly
reduced the amount of stress in female patients but not
in infertile men undergoing infertility treatment
(Asazawa, 2015; Boivin, 2003). In a systematic review
of 20 randomized controlled trials that examined the
effects of psychosocial interventions on the pregnancy
rates, mental health, and marital function of infertile
couples, it was found that depression and stress were
not relieved (Ying, Wu, & Loke, 2016). A Cochrane
review of 39 studies revealed that psychological and
educational interventions had effects on mental health,
including distress, but live births or current pregnancy
rates were uncertain because of the very low quality of
evidence of the studies (Verkuijlen, Verhaak, Nelen,
Wilkinson, & Farquhar, 2016).

Social support was found to enhance the mechanism
of coping with stress and to have a positive effect on
health (Cohen, Gordon, & Gottlieb, 2000). Social sup-
port has a buffering function against a stressful life
event and is related to well-being (Cohen et al.). In
infertile couples, self-esteem, social support, sexual sat-
isfaction, and marital satisfaction were found to be sig-
nificantly associated with QOL (Keramat et al., 2014).
Importantly, the characteristics of men who are receiv-
ing infertility treatment depend on the lifecycle stage of
carrying out responsible work in society. Therefore, it is
necessary to clarify the relationship between QOL and
the different forms of social support, such as workplace
or spousal support.

However, there is a scarcity of surveys on male
patients’ QOL that is related to their infertility. There-
fore, specific information regarding the relation of male
factor infertility with QOL is necessary to develop tar-
geted support strategies. It is thus meaningful to focus
on the increasing number of men who are undergoing
infertility treatment and to determine the type of sup-
port that is necessary for the continuance of their treat-
ment with minimal QOL reduction.

Term definition
“Male factor infertility” indicates male infertility as the
cause of the couple’s infertility.

Conceptual framework
A patient’s QOL is associated with various factors. For
example, the QOL of infertile patients was significantly
associated with education, monthly income, place of
residence (Namdar, Naghizadeh, Zamani, Yaghmaei, &
Sameni, 2017), duration of infertility (Santoro et al.,
2016), and an increase in age (Chachamovich, Chacha-
movich, Zachia, Knauth, & Passos, 2007). Male
patients have difficulty in undergoing infertility treat-
ments and coordinating their work without the cooper-
ation of their coworkers. It was speculated that
emotional support from their spouse is particularly
important. A conceptual framework was developed
according to the major issues facing infertile men seek-
ing treatment. This framework also reveals various con-
cepts and the relationships among these concepts: QOL,
personal factors, distress, and social support (Fig. 1).
The results indicate that distress is associated with a
low QOL, which is natural because items of distress are
almost identical to those of the tolerability subscale of
QOL. This study aimed to: (i) identify the predictors of
the QOL of infertile men who are undergoing infertility
treatment in Japan; and to (ii) create a QOL prediction
model, with the main variables aimed at providing more
adequate support to male patients.

METHODS

Participants and setting
This study involved a quantitative, cross-sectional,
observational survey design using anonymous struc-
tured questionnaires. The authors collected data by
using a purposive sample of participants from a conve-
nience sample of four infertility clinics in the Kanto dis-
trict of Japan, wherein a prior cooperative agreement
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was made between the primary physician and the nurs-
ing directors. An average of 100–500 cases per month
in the four clinics were treated with assisted reproduc-
tive technology (ART), such as IVF–embryo transfer
and intracytoplasmic sperm injection. The inclusion cri-
teria were as follows: (i) adult men who were undergo-
ing infertility treatment; (ii) could communicate in
Japanese; and (iii) had no serious physical or physiolog-
ical medical history. The exclusion criteria were as fol-
lows: (i) patients with sexual dysfunction or severe
psychiatric disorders; and (ii) patients who had positive
results in their pregnancy test. Patients with sexual dys-
function and severe psychiatric disorders were not
included because of the mental burden of the investiga-
tion and medications. Moreover, those patients who
had positive results were excluded because they were
anticipated to have changes in their levels of anxiety
and QOL because of the joy of pregnancy.

Procedures
After obtaining permission from the facilities, verbal
and written information regarding the research project
was provided to the participants. The completion and
submission of the questionnaire were considered as indi-
cating consent from the participants. Each participant
was asked to return the questionnaire in a sealed enve-
lope by post or by placing it in a collection envelope at
the clinic’s waiting lounge. During the study period

from April to August, 2016, a total of 411 question-
naires was distributed to the eligible patients. Of these
questionnaires, 332 (80.8%) were returned and
321 were usable for the analyses.

Ethical considerations
This study was conducted after obtaining approval from
the Ethics Committee for Epidemiological Studies at
Tokyo Healthcare University, Tokyo, Japan (Approval
no. 27–33), dated January 20, 2016. A written explana-
tion regarding the study’s objectives, methods, protection
of anonymity, and voluntary basis of participation was
provided to each participant. They also were informed
that the collected data would be used only for this study.

Measurements
Participants’ characteristics
The participants’ characteristics included their age,
length of marriage, duration of infertility, infertility
treatment period, with or without children, cause of
infertility, nature of the current treatment, frequency of
changing hospitals or clinics, significant medical history,
and marital status, including remarriage.

Quality of life
The FertiQoL tool that had been developed by Boivin,
Takefman, and Braverman (2011) was used for

QOL
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Figure 1 Conceptual framework
of the study of the quality of life
(QOL) in relation to distress and
social support of the male
patients during infertility
treatment.
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evaluating the men’s and women’s QOL in relation to
their personal experiences of fertility problems. Ferti-
QoL has been translated into 40 languages (Cardiff Fer-
tility Research Group, n.d.). In the present study, the
Japanese version of FertiQoL was used. FertiQoL con-
sists of 34 items with five response categories, ranging
from 0 (“lower QOL”) to 4 (“higher QOL”). A higher
score on the total FertiQoL scale or one of the subscales
(range 0–100) indicates a better QOL (Boivin et al.).
The total FertiQoL score is obtained by dividing the
total points of the 34 items by 25. This includes six sub-
scales: (i) emotional; (ii) mind/body; (iii) relational;
(iv) social; (v) environment; and (vi) tolerability. Ferti-
QoL assesses the effects of fertility problems on diverse
life areas; namely, self-esteem, emotions, general health,
partnership, family and social relationships, work life,
and future life plans. The optional FertiQoL treatment
factor scale assesses the burden or tolerability of the fer-
tility treatment. Higher scores indicate a higher QOL.
Boivin et al. reported the Cronbach’s alpha coefficient
of FertiQoL to be in the range of 0.72–0.92 in 109 men
and 1305 women with fertility problems from six coun-
tries. In addition, Asazawa and Mori (2015) reported
the Cronbach’s alpha coefficient of FertiQoL (Japanese
version) to be in the range of 0.66–0.88 in 466 Japanese
infertile patients (233 couples).

Social support
The two dimensions of social support were:
(i) workplace support; and (ii) spousal support. These
were measured by using the following scales.

Workplace support. The Japanese version of the Brief
Scale of Social Support for Workers (BSSSW) that had
been developed by Mori and Miura (2007) was used to
measure social support in the workplace. Most of the
participating men had work and it was difficult for
them to undergo infertility treatment and coordinate
their work without the cooperation of their coworkers.
Therefore, this social support scale tapped into the
appropriate domains of the men’s support system by
measuring the positive aspects of interpersonal relation-
ships in the workplace. The BSSSW consists of six items
with five response categories, ranging from 1 (“lower
support”) to 5 (“higher support”). Higher scores indi-
cate a higher level of social support in the workplace.
The Cronbach’s alpha coefficients were 0.90–0.97 in
473 junior high school teachers who were in their early
20s to their late 50s from 32 public schools in Japan, as
revealed by an analysis of internal consistency. Both the

construct validity and criterion validity have been con-
firmed (Mori & Miura).

Spousal support. The eight-item spousal support sub-
scale of the Jichi Medical School Social Support Scale
(JMS-SSS) was used to measure spousal support. The
subscale of the functional support scale was used as it
measures emotional support, which is important in the
spousal relationship of infertility couples. The JMS-SSS
was developed as a questionnaire for measuring the
availability of functional social support for community
residents (Tsutsumi, 2005; Tsutsumi et al., 2000). The
28 items in the questionnaire measure the availability of
social support from each of the three support sources;
namely, the spouse, non-spousal families, and friends.
The scale has four response categories, ranging from
1 (“lower support”) to 4 (“higher support”). Higher
scores indicate a higher level of support. The Cron-
bach’s alpha coefficient was 0.89 for 2150 Japanese
community residents who were aged 40–69 years, as
shown by an analysis of the internal consistency
(Tsutsumi et al.).

Psychological distress. The psychological distress of
infertile couples was evaluated by using the Japanese
version of the Distress scale that had been developed by
Asazawa and Mori (2015). This Distress scale consists
of the following three-item inventory: (i) Do you feel
stressed by the treatment?; (ii) Do you feel depressed
because of the treatment?; and (iii) Do you have anxiety
from the treatment? The response categories ranged
from 1 (“strongly disagree”) to 5 (“strongly agree”).
Higher scores indicate the presence of higher distress.
The instrument has acceptable reliability (the Cron-
bach’s alpha coefficient was 0.89 from the data of
466 Japanese infertile couples), establishing its internal
consistency, and experienced midwives established the
face and content validities (Asazawa & Mori). This
scale confirms the reliability and validity in this study.

Statistical analysis
IBM SPSS (v. 23.0; IBM Corporation, Armonk, NY,
USA) and AMOS (v. 23.0; IBM Corporation) were used
for the data analyses. The significance level was set at 5%.
The alpha coefficient and factor loadings were calculated
to examine the reliability of the responses on each scale.
Although there are no set rules regarding the number of
participants required for a factor analysis, ~10 respon-
dents per survey item, or a minimum of 300 respondents,
would be considered adequate (Osborne & Costello,
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2004). The scales for conducting the factor analysis had a
total of 34 items. Assuming a collection rate of 80%, this
study’s calculated target number was 425 participants in
order to ensure 340 responses.

As the aim of this study was to create a QOL predic-
tion model for infertile men, the five main variables
emerging from the conceptual framework
(i.e. participant characteristics, QOL, psychological dis-
tress, BSSSW, and spousal support) were examined to
clarify the reliability and validity of each scale.

The Student’s t-test, one-way ANOVA, stepwise multi-
ple regression analysis, and covariance structure analysis
were used in three steps to fit the conceptual framework:

1 The correlations among FertiQoL, social support,
distress, and the characteristics of the participants
were examined by using the Student’s t-test and
one-way ANOVA.

2 Twelve variables were entered as independent vari-
ables to determine which variables affected Ferti-
QoL as dependent variables by using a stepwise
multiple regression analysis.

3 A QOL prediction model of factors was examined to
determine whether these factors affected QOL in
male patients with infertility by using structural
equation modeling. In order to evaluate the hypo-
thetical model, comparisons were conducted for the
models in which social support affected FertiQoL.
The models with a high level of conformance were
selected by using the goodness-of-fit index (GFI),
adjusted GFI (AGFI), comparative fit index (CFI),
the root mean square error of approximation
(RMSEA), and Akaike’s information criterion (AIC).

RESULTS

During the study period, 411 questionnaires were dis-
tributed to the eligible participants. A total of
332 (80.8%) questionnaires were returned, of which
321 were usable for the analyses. This gave a response
rate of 78.1%.

Participants’ characteristics
The participants’ characteristics are summarized in
Table 1. Their mean age (�standard deviation) was
37.9 (�5.2) years. On average, the duration of infertil-
ity was 3 years and 1 month and the duration of infer-
tility treatment was 1 year and 4 months. The most
frequent answer for the cause of infertility was “unex-
plained” (43.3%) and the least frequent answer was

“male factor” (10.3%). The male factors were low
sperm concentration (oligospermia), poor sperm motil-
ity (asthenospermia), and abnormal sperm morphology
(teratospermia). In the present study, the cause was usu-
ally a single male factor and not both male and female
factors. Spousal artificial insemination was administered
as the treatment in 37.7% of the patients.

Confirmation of the reliability and validity of
each scale
The factor structure was confirmed for each variable in
the following four measurements: FertiQoL, psychologi-
cal distress, BSSSW, and spousal support. The construct

Table 1 Demographic data of the participants (n = 321)

Patient’s characteristics Mean SD

Age (years) 37.9 5.2
Range (25–56)

Duration of marriage
Median 4 years, 10 months

Duration of infertility
Median 3 years, 1 month

Duration of infertility treatment
Median 1 year, 4 months

Marital status N %

First marriage 275 85.7
Remarried 43 13.4
Not married 3 0.9

Having a child
Yes 54 16.8
No 267 83.2

Significant medical history
Yes 25 7.8
No 296 92.2

Causes of infertility
Unexplained 139 43.3
Male factor 33 10.3
Female factor 51 15.9
Male and female factors 39 12.1
Uninformed 59 18.4

Type of treatment
Under exam or undecided 49 15.3
Timing therapy 50 15.6
Ovulation-inducing drugs 20 6.2
Artificial insemination 121 37.7
ART 67 20.9
Uninformed 14 4.4

Changed hospitals or clinics
Yes 96 29.9
No 225 70.1

ART, assisted reproductive technology; SD, standard deviation.
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validity was confirmed by a factor analysis and princi-
pal component analysis. The population for examining
the reliability and validity of the scales was composed
of the 321 men who were undergoing infertility treat-
ment and who were participants in this study. The
results of the factor analysis yielded a factor loading of
≥0.35 for all items and the cumulative contribution rate
was ≥41.9% for all the scales. The Distress scale,
BSSSW, and spousal support were assessed by using a
factor analysis, whereas FertiQoL was assessed by using
a principal component analysis. The reliability of the
scales and subscales was confirmed by using the Cron-
bach’s alpha coefficient, which varied from 0.62 to
0.96. The Cronbach’s alpha coefficient of the three sub-
scales of FertiQoL was <0.7. However, it was consid-
ered that this value was acceptable because it was >0.6.
Accordingly, the reliability and validity were recon-
firmed for FertiQoL, psychological distress, BSSSW,
and spousal support. The results are shown in Table 2.

Relationships between quality of life,
psychological distress, spousal support, Brief
Scale of Social Support for Workers, and
participant characteristics
The QOL, distress, spousal support, and BSSSW out-
comes (dependent variables) and the participants’ char-
acteristics (independent variables) were analyzed by
using a two-sample Student’s t-test and one-way
ANOVA. The results are shown in Table 3. Multiple
comparisons of the means were carried out by using
Tukey’s honestly Significant Difference method for the
FertiQoL, distress, spousal support, and BSSSW scores.
Significant differences in the QOL and distress were
found, depending on the cause of infertility. The QOL
was significantly associated with the cause of infertility
(F = 5.227, P < 0.001). In particular, unexplained male

factor infertility caused a significantly low QOL score,
compared with female factor infertility. In addition, the
male factor caused a significantly lower QOL score than
did the female factor. Distress was significantly associ-
ated with the cause of infertility (F = 6.448, P < 0.001).
The participants with male factor infertility showed a
significantly higher distress score than the participants
with female factor infertility and with an uninformed
cause. The participants with male factors showed the
lowest QOL scores and the highest distress scores, in
contrast to the participants with other infertility factors.

Predictors of quality of life
In order to determine which variables affected Ferti-
QoL, a stepwise multiple regression analysis was carried
out. Twelve variables from the participants’ characteris-
tics, BSSSW, and spousal support were entered as the
independent variables. The multiple regression analysis
showed an association between the total QOL and the
participants’ characteristics and social support
(Table 4). The two significant predictors of QOL were
spousal support (β = 0.32, P < 0.001) and infertility
period (β = − 0.11, P < 0.05). Spousal support had a
positive impact, whereas prolonged duration of infertil-
ity had a negative impact on the total QOL scores.

Quality of life prediction model
A QOL prediction model was created by using struc-
tural equation modeling in accordance with the concep-
tual framework (Fig. 1). The latent variables were set as
eight participant characteristics and two factors: work-
place support and spousal support. The age, marital sta-
tus, having a child, medical history, type of treatment,
cause other than male factor, changed clinics, and
workplace support did not obtain a significant path
coefficient and were therefore omitted. The

Table 2 Descriptive statistics for each scale (n = 321)

Scale N Mean SD Number of items Factor loadings Cumulative contribution ratio Cronbach’s alpha

FertiQoL† 321 69.9 10.8 34 0.35–0.77 62.0 0.89
Emotional 321 69.9 15.7 6 0.36–0.82 51.1 0.79
Mind/body 321 79.1 15.8 6 0.65–0.81 53.2 0.82
Relational 321 72.4 14.0 6 0.38–0.76 56.4 0.62
Social 321 72.5 14.3 6 0.35–0.82 41.9 0.67
Environment 321 50.4 15.7 6 0.36–0.88 53.5 0.75
Tolerability 321 78.2 16.7 4 0.58–0.83 49.9 0.65

Distress scale 321 7.6 3.3 3 0.89–0.92 81.2 0.88
BSSSW 321 16.1 6.6 6 0.87–0.94 87.8 0.96
Spousal support 321 28.7 3.5 8 0.48–0.79 53.2 0.86
†FertiQoL was assessed with a principal component analysis. BSSSW, Brief Scale of Social Support for Workers, SD, standard deviation.
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measurement model then was retested, resulting in a
better model fit index.

The first-step model had a significant path coefficient:
from male factor, infertility period, and spousal support
to QOL. The following values were obtained: GFI =
0.941; AGFI = 0.897; CFI = 0.914; RMSEA = 0.09;
AIC = 131.217, χ2 = 93.217; d.f. = 26; and χ2/d.f.
ratio = 3.585 (Fig. 2). However, the path coefficient
was modified because the RMSEA was not <0.8. It was
confirmed that the partial correlation coefficient

correlated with the error variable of e2 and e6, while
confirming the standardized coefficients and the modifi-
cation index.
The final model was created by drawing the partial

correlation coefficient for the two error variables. The
final values were as follows: GFI = 0.953; AGFI =
0.916; CFI = 0.938; RMSEA = 0.078; AIC = 113.232;
χ2 = 73.232; d.f. = 25; and χ2/d.f. ratio = 2.929. The
final model is shown in Fig. 3. The standardized esti-
mates were all significant at the 5% level. The fit indices
demonstrated an adequate fit of the model to the data.
The RMSEA reached the standard cut-off value of 0.08
and the fit of the model was generally “acceptable”.
Ozaki and Toyoda (2003) stated that the appropriate
RMSEA value is ≤0.05, but <0.1 is also acceptable. The
minimum AIC was 113.232 and this model was selected
as the most applicable among several models.
The six participant characteristics and the workplace

support among the latent variables were excluded from
the model because they had no significant path

Table 3 Relationships between the participants’ characteristics and the FertiQoL scores (n = 321)

FertiQoL Distress scale BSSSW Spousal support scale
Participants’ characteristics N % Mean � SD Mean � SD Mean � SD Mean � SD

Marital status F = 2.558 F = 0.185 F = 1.452 F = 0.506
First marriage 275 86 69.4 � 11.0 7.7 � 3.3 16.1 � 6.6 28.6 � 3.6
Remarried 43 13 73.3 � 9.5 7.3 � 3.2 16.7 � 6.4 29.2 � 3.0
Not married 3 0.9 72.0 � 2.3 8.0 � 1.7 10.0 � 6.9 28.7 � 4.2

Having a child t = 1.090 t = 1.842 t = 0.701 t = 0.308
Yes 54 17 71.4 � 11.8 6.9 � 3.5 15.6 � 6.9 28.8 � 2.9
No 267 83 69.7 � 10.6 7.8 � 3.3 16.3 � 6.6 28.6 � 3.6

Significant medical history t = 0.053 t = 1.561 t = 0.811 t = 0.925
Yes 25 7.8 70.1 � 8.7 8.4 � 2.5 15.1 � 7.1 28.0 � 3.1
No 296 92 69.9 � 11.0 7.6 � 3.4 16.2 � 6.6 28.7 � 3.5

Causes of infertility F = 5.227*** F = 6.448 *** F = 0.251 F = 1.108
Unexplained 139 43.3 70.4 � 10.5 * 7.7 � 3.4 * 16.4 � 6.5 28.8 � 3.5
Male factor infertility 33 10.3 64.5 � 12.3 *** 9.3 � 3.1 *** 16.8 � 7.3 27.9 � 3.5
Female factor infertility 51 15.9 74.7 � 10.3 * 6.1 � 2.7 * 16.1 � 6.2 28.2 � 4.2
Male and female factors 39 12.1 68.4 � 9.9 8.6 � 3.1 15.9 � 6.5 29.3 � 2.9
Uninformed 59 18.4 68.8 � 10.3 * 7.2 � 3.2 * 15.5 � 7.1 28.7 � 3.2

Type of treatment F = 1.087 F = 1.157 F = 0.719 F = 1.131
Under exam or undecided 49 15.3 70.0 � 10.0 7.9 � 3.2 15.7 � 6.7 28.2 � 3.9
Timing therapy 50 15.6 70.3 � 8.7 7.6 � 3.3 16.2 � 6.0 28.5 � 3.2
Ovulation-inducing drugs 20 6.2 72.7 � 12.0 6.0 � 3.2 16.0 � 5.4 29.4 � 3.3
Artificial insemination 121 37.7 69.7 � 11.6 7.8 � 3.5 16.6 � 6.8 28.6 � 3.8
ART 67 20.9 70.5 � 11.4 7.7 � 3.1 16.3 � 7.0 29.4 � 2.9
Uninformed 14 4.4 64.2 � 8.6 7.9 � 3.3 13.2 � 6.4 27.7 � 3.5

Changed hospitals/clinics t = 1.033 t = 0.596 t = 0.491 t = 0.828
Yes 96 29.9 69.0 � 11.2 7.8 � 3.4 16.4 � 6.1 28.9 � 3.9
No 225 70.1 70.4 � 10.7 7.6 � 3.3 16.0 � 6.8 28.5 � 3.3

*P < 0.05 and ***P < 0.001. Student’s t-test; one-way ANOVA (Tukey’s multiple comparison test). ART, assisted reproductive technology; SD,
standard deviation.

]

]
]
]]

]] ]

Table 4 Predictors of FertiQoL (n = 321)

Factor
Standardized multivariate

regression coefficient

Spousal support 0.32***
Infertility period −0.11*

R2 0.11
F 19.9***

*P < 0.05 and ***P < 0.001. Stepwise multiple regression analysis.
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coefficient. Thus, the QOL value for the infertile male
patient association model that was used in this study
can reliably explain the relationships among the male
factors, infertility period, and spousal support. All the
model fit indices were acceptable and the CFI was
nearly an acceptable value (0.90). Thus, the measure-
ment model that was tested had an acceptable GIF. The
QOL score was significantly affected by spousal support
(standardized partial regression coefficient: β = 0.26,
P < 0.001), the male factor (β = − 0.19, P < 0.001), and
the infertility period (β = − 0.19, P < 0.001). Therefore,
spousal support had a positive effect, whereas pro-
longed duration of infertility and male factor infertility
had negative effects on the QOL score.

DISCUSSION

This study identified three significant predictors of the
QOL of men who were undergoing infertility treatment
in Japan: (i) spousal support; (ii) prolonged duration of

infertility; and (iii) male factor infertility. The developed
QOL prediction model was affected by spousal support,
the infertility period, and male factor infertility. These
results suggest the necessity and importance of obtain-
ing spousal support, particularly for male patients with
infertility, to maintain their QOL during the prolonged
infertility treatment period.

Participants’ characteristics
The questionnaire return rate was 80.8%. This rate was
higher than for those in other countries in terms of a
questionnaire survey for infertile men as follows:
60.6% (Holter et al., 2014), 75.5% (Santoro et al.,
2016), and 41% (Huppelschoten et al., 2013). The high
questionnaire return rate in the present study was
apparently related to the adequate and direct explana-
tion of the research purpose to the participants by the
researchers and the personal request for their
cooperation.

G χFI 0.941 93.217

AGFI 0.897 DF 26

CFI 0.914 CMIN/d.f. 3.585

RMSEA 0.090 P-value <0.001

AIC 131.217

Figure 2 The quality of life (QOL) prediction model for infertile men undergoing infertility treatment; first step (n = 321). AGFI,
adjusted goodness-of-fit index; AIC, Akaike’s information criterion; CFI, comparative fit index; CMIN, χ2 value; d.f., degrees of
freedom; GFI, goodness-of-fit index; RMSEA, root mean square error of approximation.
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The male factor infertility rate in the present study
was 10.3%. This was previously reported as 31.1%
(Holter et al., 2014). Earlier, Aarts et al. (2011) found
that 27% of infertility cases was related to a male fac-
tor. As for the infertility rate in Japan, male infertility
accounts for 32.7% (Nagata et al., 2004). Therefore,
the participants in the present study involved fewer
patients with male factors than the participants in previ-
ous studies.

Regarding their background, the present survey was
conducted directly among infertile men by using a self-
completed questionnaire. Therefore, there is a possibility
that a response from patients with a male factor could
not be obtained. The percentage of patients who were not
aware of the cause of their infertility was 18.4%. This
was presumably related to the patient who was not aware
of a male factor. According to the World Health Organi-
zation, male factor infertility accounts for 24% of the
causes of infertility (Rowe & Farley, 1988); thus, a devia-
tion from the actual condition and the patient’s percep-
tion was inferred to contribute to male factor infertility.

The FertiQoL mean score of the participants was
69.9 � 10.8. The FertiQoL mean scores of the partici-
pants with the female and male factors were 74.7 � 10.3
and 64.5 � 12.3, respectively, which were significantly
different. In previous studies, the FertiQoL scores for
infertile partners (mostly male partners) were 80.0
(Huppelschoten et al., 2013), 60.6 (Hsu, Lin, Hwang,
Lee, & Wu, 2013), and 83.3 � 10.8 (Santoro et al.,
2016). The FertiQoL scores that were reported in Japan
were lower than those reported in other countries.
The average age of the participants in the present

study was 37.9 years, which is higher than the average
ages of the participants in other studies; namely,
35.0 years (Huppelschoten et al., 2013), 36.6 years
(Holter et al., 2014), and 34.9 years (Lopes, Canavarro,
Verhaak, Boivin, & Gameiro, 2014). This might be
related to the larger number of specialized infertility
facilities and more treatments in Japan than in other
countries (Japan Society of Obstetrics and Gynecology,
2016), as well as the availability of ART that can be
attempted without limit. In northern Europe and

GF χI 0.953 73.232

AGFI 0.916 DF 25

CFI 0.938 CMIN/d.f. 2.929

RMSEA 0.078 P-value <0.001

AIC 113.232

Figure 3 The quality of life (QOL) prediction model for infertile men undergoing infertility treatment; final step (n = 321). AGFI,
adjusted goodness-of-fit index; AIC, Akaike’s information criterion; CFI, comparative fit index; CMIN, χ2 value; d.f., degrees of
freedom; GFI, goodness-of-fit index; RMSEA, root mean square error of approximation.
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Belgium, there are age restrictions regarding undergoing
ART, unlike in Japan (Ishihara, Kajihara, Okagaki,
Takai, & Hayashi, 2008). In Japan, men usually have
their first marriage at the age of 31.1 years (Ministry of
Health, Labour and Welfare, 2016). Particularly in
Tokyo, the age would be 32.3 years (Bureau of Social
Welfare and Public Health, 2017). In other developed
countries, the first marriage occurs even among the
elderly. Thus, in Japan, the opportunity for the wife to
become pregnant is delayed.

Effects of the participants’ characteristics on
their quality of life
The low QOL score was significantly associated with the
male factor as the cause of infertility. The QOL score of
the participants in the present and previous studies was
lower when the cause of infertility was the male factor
alone. For infertile men, a lower educational level and a
Caucasian or European ethnicity were significantly associ-
ated with a higher QOL score (Hasson et al., 2017). There
are also differences in QOL by country, cross-culture, and
sex (Sexty et al., 2016). In the present study, the FertiQoL
score of the male patients was significantly lower in the
couples with both the male and female factors of infertility
than in the couples with only the female factor or unex-
plained causes of infertility. However, the details of the
diagnosis and medical condition for male factor infertility
were not investigated. Azoospermia and sexual dysfunc-
tion are considered to be male factors and men with these
conditions are presumed to be at a higher mental health
risk than men with oligospermia. Hence, appropriate sup-
port for this type of diagnosis is necessary.

Providing care to maintain the quality of life
of male patients
Spousal support was found to directly affect QOL. For
the infertile men, the social support from their spouse
was more important than the social support from their
workplace. Lopes et al. (2014) reported that a high level
of social support was significantly associated with a
high level of QOL. Thus, both men and women need to
be well informed and be involved in providing spousal
support. In order to maintain the QOL of men, particu-
larly those with male factor infertility, the support of
their wife is necessary in order to achieve a successful
infertility treatment and to shorten the infertility period.
Infertility treatment does not merely involve the participa-
tion of one spouse but the cooperation and understanding
of the couple. For that to happen, it is necessary to focus
on providing different forms of care to the couple, such

as giving adequate information during the treatment and
offering emotional support. A partnership program
(Asazawa, 2015) that targeted couples who were receiv-
ing ART as a treatment step previously was found to be
effective only for women. Therefore, a more useful
approach would be to examine the outcome of introduc-
ing this partnership program to a couple with male factor
infertility at the start of the infertility treatment. This
might prevent a decrease in the QOL of infertile men.

Regarding the personal factors in the conceptual frame-
work (Fig. 1), the high QOL score in the QOL prediction
model (Fig. 3) was significantly associated with a shorter
infertility period, spousal support, and absence of a male
factor. Thus, the QOL of infertile men was not signifi-
cantly associated with age, children, treatment stage, and
the presence of underlying disease. In contrast, the QOL
of infertile women was reported to be significantly associ-
ated with education, monthly income, place of residence
(Namdar et al., 2017), and duration of infertility (Santoro
et al., 2016). Moreover, a lower QOL score was signifi-
cantly associated with a worse sexual life, having under-
gone previous IVF, and less education. A higher QOL
score was significantly associated with an increase in age
(Chachamovich et al., 2007). In terms of QOL, the major
difference was that the women were not affected by the
female factors but the men were affected by the male fac-
tors. Based on this background, infertile men reportedly
suffered from a feeling of helplessness, a humiliating sense
of shame, and reduced reproductive function (Asazawa,
2012). The stress and frustration of infertile men because
of the non-continuity of the family line and infertility
onset also have been reported previously (Lee & Chu,
2001). In Japan, there is a normative model that “repro-
duction is a female task,” as well as a culture that men’s
infertility should not be known. In a previous investigation
into the social and psychological aspects of Japanese men,
having children is considered a social value as it indicates
the prosperity of the descendants and thus it is necessary
for the continuance of the next generation and ensures the
succession of the family (Kashiwagi, 2001; Shinmura,
1996). In actuality, there are differences between men and
women regarding the causes of stress in relation to repro-
ductive infertility. Therefore, although infertility treatment
is carried out for couple units, the maintenance of a good
QOL requires separate meticulous care for each sex, par-
ticularly for men with male factor infertility.

Limitations and future challenges
Even though the questionnaire return rate was quite
adequate, as were most of the psychometric aspects of
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the measurements, adding to the strength of the internal
validity, there were several obvious threats to the exter-
nal validity of the study that limited the generalizability
of it. Of the 600 fertility clinics in Japan (Ito, 2015),
only four urban facilities were used for data collection
and were selected by a convenience sample instead of a
random sample. Patients in rural areas might have dif-
ferent influencing factors, compared with patients in
urban areas. The proportion of participants with male
factor infertility was less than that in previous studies.
Also, the survey was conducted in only four clinics in a
metropolitan area; thus, a possibility that the QOL
might be biased cannot be completely ruled out because
the average age and treatment environment were differ-
ent from those in rural areas. The diagnosis and details
of the disease condition of the infertile men with male
factors were not investigated and these would be valu-
able areas for future research. Additional psychometric
testing would provide for a more robust Distress mea-
surement tool. To maintain the QOL of male infertile
patients, additional studies using a spousal support pro-
gram while undergoing infertility treatment is necessary.

CONCLUSION

The major predictors of the QOL of men who are
undergoing infertility treatment were a lack of spousal
support, prolonged infertility period, and male factor
infertility. These results underlie the importance of
increasing spousal support and providing adequate care
for infertile patients with male factors. In terms of clini-
cal implications, it is necessary to obtain spousal sup-
port, particularly for patients with male infertility, to
maintain their QOL during the prolonged period of
infertility treatment. This implies that conducting a pilot
study is essential for the development and evaluation of
the above-mentioned program.
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