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Abstract
Background

Currently, in developed countries, more and more women and men intend to delay childbearing and, later in life, seek fertility treatment.
Some women undergoing infertility treatment develop negative feelings (anxiety, depression and irritation) associated with low life
satisfaction. We aimed to examine the association between infertility-related factors, including regret over the delay in childbearing
decision and life satisfaction, among Japanese women and men seeking fertility treatment.

Methods

This cross-sectional study included 253 women and 196 men referred to fertility facilities in Japan from July to December 2018.
Participants completed a questionnaire on infertility-related factors, regret over the delay in childbearing decision, life satisfaction and
sociodemographic characteristics. Life satisfaction was measured with Satisfaction with Life Scale, and the degree of regret over delay
in childbearing decision was measured using a seven-point Likert scale. Participants were divided into two groups based on the neutral
point of the Satisfaction with Life Scale (20-point score). Answers from the groups were compared using the Mann-Whitney U-test for
continuous and ordinal variables and Chi-square tests for categorical variables. Logistic regression analyses were used to examine the
association between infertility-related factors and life satisfaction.

Results

Regrets over the delay in childbearing decision were signi�cantly higher in the low life satisfaction group than the high life satisfaction
group ( p = 0.010); it was also negatively associated with life satisfaction (adjusted Odds Ratio = 0.85, 95% con�dence interval = 0.74-
0.97, p = 0.020). Further, life satisfaction was positively associated with previous live birth (adjusted Odds Ratio = 2.84, 95% con�dence
interval = 1.38-5.85, p = 0.005).

Conclusions

To reduce their regret over their decision-making related to childbearing, women and men seeking fertility treatment should be cared for
by health professionals. Moreover, reproductive-aged women and men need to make informed decision-making about the timing of
childbearing to avoid, later in life, feelings of regret over delayed decisions, mainly because not regretting such an important aspect of life
is crucial to allow people to live a satisfying life.

Background
Life satisfaction is de�ned as “a global assessment of a person’s quality of life according to one’s own chosen criteria” [1]; it also is a
component of subjective well-being as well as positive and negative affect [2]. Life satisfaction has a cognitive judgmental aspect, and
such judgement over one’s own life satisfaction is usually based on a comparison with a standard which each individual sets for her or
himself [3]. Further, people evaluate their life satisfaction based on their own values [4], regardless of sociodemographic variables such
as age, sex, education, employment or income [5, 6].

Women and men seeking fertility treatment tend to value parenthood on their lives. Previous studies have reported that life satisfaction
scores of women who were not able to have a child after undergoing a fertility treatment were signi�cantly lower than those of women
who were able [7]. In a study with women undergoing infertility treatment, researchers found negative outcomes associated with low life
satisfaction, such as anxiety, depression and irritation [8]. In a study with men 5 years after a diagnosis of infertility, those who had not
become fathers had poorer mental health than those who had become, and, as their life satisfaction scores diminished, their mental
health also diminished [9]. These �ndings suggest that infertility can reduce life satisfaction.

Additionally, previous qualitative studies reported that women and men who have had delayed the timing of childbearing decision
experience regret related to this delay [10–12]. In some developed countries, women and men alike have reported intention to postpone
childbearing [13]. However, advanced maternal and paternal age is associated with higher rates of infertility [14]. As a result, delayed
childbearing causes involuntary childlessness and families that are smaller than desired.

Given the aforementioned literature reports on the life satisfaction and regret feelings of infertile women and men, an important aspect of
their lives may relate to the timing of the decision on childbearing, mainly because this may directly relate to an absence of regret over
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their past decisions, which is an essential component of life satisfaction [15]. However, currently, there is little information about the
association between life satisfaction and regret over the delay in childbearing decision.

Thus, we aimed to examine the association between infertility-related factors, including regret over the delay in childbearing decision and
life satisfaction, among Japanese women and men seeking fertility treatment. Further, this study hypothesized that regret over the delay
in childbearing decision would be negatively associated with life satisfaction.

Methods

Study design and participants
This cross-sectional study was conducted from July to December 2018. We recruited couples seeking fertility treatment from the fertility
facilities that had been designated to the fertility treatment support project by the Ministry of Health, Labour and Welfare, Japan. To
utilize a sample that was representative of the general Japanese population of couples seeking for fertility treatment, we selected four
facilities in East and �ve in West Japan. Taking into consideration the ethics involved in the conduction of research with human subjects,
we chose to exclude facilities which did not have a fertility counselor certi�ed by the Japan Society for Infertility Counseling. With the
intent to avoid participants’ psychological burden regarding answering this study’s questionnaire, we asked for the fertility counselors
who got in contact with prospect participants to carefully explain the intentions of our study.

Of the 1282 women and men recruited, 449 completed the survey, including 253 women and 196 men. Overall, the valid response rate
was 35.3%; women’s rate was 39.5% and men’s was 30.6%.

Measures
Life satisfaction was measured through the Satisfaction with Life Scale (SWLS) developed by Diener et al. to measure people’s cognitive
judgments regarding their satisfaction with their own lives [3]. This scale consists of �ve items, as follows: (1) “In most ways, my life is
close to my ideal,” (2) “The conditions of my life are excellent,” (3) “I am satis�ed with my life,” (4) “So far, I have gotten the important
things I want in life” and (5) “If I could live my life over, I would change almost nothing.” Respondents are asked to answer each item
based on a scale that ranged from 1 (Strongly disagree) to 7 (Strongly agree). A score is obtained by the total sum of all items scores,
and they range from 5 to 35, with higher scores indicating greater life satisfaction and a score of 20 representing the neutral point of the
scale [3, 16]. The Japanese version of the SWLS was available for free-of-charge download on the website provided by Diener [17].

The degree of regret over the delay in childbearing decision was measured through the question, “Would you like to have made your
childbearing decision at an earlier time in your life?” Participants responded to the question using a seven-point Likert scale that ranged
from strongly disagree to strongly agree (the full range of this scale is demonstrated within Table 2 of Additional File 1).

We also had items regarding sociodemographic and infertility-related characteristics: for the �rst, they were age, sex, education,
employment status and annual household income (see Table 1 for a full reference on the possible answers to these items); for the latter,
they were whether or not they had previous live birth, used assisted reproductive technology and infertility duration.

Procedures
Fertility counselors or the researcher (the �rst author of this study) explained the intentions of the study to patients who came to the
fertility facilities, provided them with written information about the study and an informed consent form. Individuals who provided written
consent received two copies of the questionnaire, one for oneself and the other for their partner. The questionnaires were to be taken and
responded at home and returned by mail within two weeks.

Statistical Analyses
We divided participants into two groups (low and high life satisfaction groups) based on the neutral point of the SWLS (20-point score;
those below 19 were the low, and those above 20 were the high life satisfaction group). Data were presented as frequencies and
percentages for categorical variables or median and interquartile range for continuous variables. Chi-square tests or the Mann-Whitney U
test were used to explore the association between life satisfaction and participants’ characteristics. Logistic regression analyses were
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used to examine the association between life satisfaction and infertility-related factors (degree of regret, infertility duration, previous live
birth and used assistant reproductive technology) with adjustment for age, sex, education, employment status and annual household
income.

An appropriate sample size was based on logistic regression analyses that required a sample 10 times the number of independent
variables. With an expected rate for people with low life satisfaction at 20%, we required data of 450 individuals to appropriately perform
multiple logistic regression with the nine variables. In order to allow for possible response rate 35%, we planned to recruit 1286 people.
Data were analyzed by the IBM SPSS Statistics for Windows version 25.0 (IBM Corporation, Tokyo, Japan), and the level of signi�cance
was set at p < 0.05.

Results

Life satisfaction and participants’ characteristics
Table 1 shows participants’ characteristics by life satisfaction score groups. Participants who had a child were more satis�ed with their
lives than those who did not have a child (χ2 = 6.949, p = 0.008).

Table 1 Participants’ characteristics by life satisfaction score groups
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  Low life satisfaction group a (n = 133) High life satisfaction group b (n = 316) p value

Age, years 35.0 (30.0, 39.0) 35.0 (32.0, 40.0) 0.051c

Sex      

Female 84 (63.2) 169 (53.5) 0.059 d

Male 49 (36.8) 147 (46.5)  

University education      

No 66 (49.6) 146 (46.2) 0.507 d

Yes 67 (50.4) 170 (53.8)  

Employment status      

Full-time employment, Self-employed 86 (64.7) 228 (72.2) 0.286 d

Part-time employment 27 (20.3) 51 (16.1)  

Unemployed 20 (15.0) 37 (11.7)  

Annual household income      

< 6 million JPY 58 (43.6) 119(37.7) 0.239 d

6 ≤ million JPY 75 (56.4) 197 (62.3)  

Previous live birth      

No 122 (91.7) 259 (82.0) 0.008 d

Yes 11 (8.3) 57 (18.0)  

Used assisted reproduction technology      

No 85 (63.9) 214 (67.7) 0.434d

Yes 48 (36.1) 102 (32.3)  

Infertility duration 24 (14, 36) 21 (12, 36) 0.184 c

Data are presented as number (percentage) or median (interquartile range).

a Low life satisfaction group: participants with score of 19 or less in the Satisfaction with Life Scale

b High life satisfaction group: participants with score of 20 or more in the Satisfaction with Life Scale

c Mann-Whitney U test

d Chi-square tests

Life satisfaction and regret over the delay in childbearing decision
An additional table �le (Table 2 in Additional File 1) shows participants’ answer ratios for the regret over the delay in childbearing
decision scale by life satisfaction scores groups. Results indicated that 53.9% of the participants regretted their decision; the number of
“agree” and “strongly agree” answers were 97 (21.6%) and 145 (32.3%), respectively. Among participants with low life satisfaction, the
percentage of those who answered “strongly agree” was 45.1%, while participants with high life satisfaction had such percentage number
at 26.9%. Overall, the degree of regret among the low life satisfaction group was signi�cantly higher than that among the high life
satisfaction group (median: 6, interquartile range: 4, 7 vs. median: 6, interquartile range: 4, 7, p = 0.010).
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Table 2
Regret over the delay in childbearing decision scale item ratios by life satisfaction scores groups

  total
(%)

Strongly
disagree
n (%)

Disagree
n (%)

Somewhat
disagree
n (%)

Neither
agree
nor
disagree
n (%)

Somewhat
agree
n (%)

Agree
n (%)

Strongly
agree
n (%)

Median
(Interquartile
range)

p
value

Low life
satisfaction
group a

133
(29.6)

2 (1.5) 7 (5.3) 9 (6.8) 18
(13.5)

14 (10.5) 23
(17.3)

60 (45.1) 6 (4, 7) 0.010
c

High life
satisfaction
group b

316
(70.4)

10 (3.2) 14 (4.4) 20 (6.3) 42
(13.3)

71 (22.5) 74
(23.4)

85 (26.9) 6 (4, 7)

total 449
(100)

12 (2.7) 21 (4.7) 29 (6.5) 60
(13.4)

85 (18.9) 97
(21.6)

145(32.3)    

a Low life satisfaction group: participants with score of 19 or less in the Satisfaction with Life Scale

b High life satisfaction group: participants with score of 20 or more in the Satisfaction with Life Scale

c Mann-Whitney U test

The association between life satisfaction and infertility-related factors
Table 3 shows the association between life satisfaction and infertility-related factors. Logistic regression analysis showed that regret
(adjusted Odds Ratio: 0.85, 95% con�dence interval: 0.74–0.97, p = 0.020) and previous live birth (adjusted Odds Ratio: 2.84, 95%
con�dence interval: 1.38–5.85, p = 0.005) signi�cantly associated with life satisfaction.

Table 3 Logistic regression analysis assessing the association between life satisfaction and infertility-related factors

  β-
Coe�cient

Standard error Odds Ratio
(95% con�dence interval)

p value

Regret
(Each additional one-point Likert scale)

-0.17 0.07 0.85 (0.74–0.97) 0.020

Duration of infertility
(each additional month longer)

0.01 0.01 1.01 (0.10–1.02) 0.233

Previous live birth
(reference: no previous live birth)

1.04 0.37 2.84 (1.38–5.85) 0.005

Used assisted reproduction technology
(reference: not used assisted reproduction technology)

-0.48 0.24 0.62 (0.39-1.00) 0.051

Adjusted by sex, age, education, employment status and annual household income

Discussion
This cross-sectional study aimed to investigate infertility-related factors associated with life satisfaction among Japanese women and
men seeking fertility treatment. Results supported our hypothesis, as it showed an association between life satisfaction and regret over
the delay in childbearing decision. Additionally, experiencing a previous live birth positively associated with life satisfaction.

Among all participants, 32.3% answered “strongly agree” about their degree of regret over the delay in childbearing decision. People’s
regret arises from the contrast between a negative outcome that happened owing to a wrong decision and an alternative better outcome
which might have happened in case another decision had been made [18, 19]. A previous study reported that women seeking for fertility
treatment regretted their decision against childbearing when they should have, instead, chosen to conceive a child [20]. Similarly,
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participants in our study regretted the fact that, at the time of this study, they could already have had children if they had not chosen
against childbearing in the past.

In the descriptive analysis of degree of regret, 45.1% of the low life satisfaction group responded “strongly agree,” while 26.9% of the high
life satisfaction group responded “strongly agree.” Life satisfaction refers to the degree to which a person positively evaluates one’s life,
and it represents how much the person likes the life she/he leads [21]. Our results suggested that regret over the delay in childbearing
decision was negatively associated with life satisfaction. Thus, since regret is dependent upon a comparison with an alternative
behavior/situation that is thought to be appropriate, we believe it may be important to know what would be an appropriate
behavior/situation regarding childbearing, and how to achieve it. Previous qualitative interviews reported that participants’ regret for
delaying to �nd the right partner or putting their childbearing decision on hold to achieve a successful career owed to a lack of
information about age-related infertility [11]. This denotes that more knowledge and information on the process of human fertility could
have made it possible for them to attempt conception earlier in life, then allowing the avoidance of such regret feelings.

Our results showed that previous live birth was a positive factor that in�uenced life satisfaction. In a Japanese survey applied to both
men and women aged between 18 to 49 years, researchers found that, regardless of marital status (married or unmarried), the most
common reason for participants to have children was “Having children makes life pleasing and plentiful” [22]. Additionally, a research
performed in Portugal with childless women and men (randomly recruited) aged between 18 to 45 years showed that, among the
participants, 99.5% wanted to have children in the future and 61.7% reported that having children would positively contribute to life
satisfaction [23]. Nevertheless, another study showed that it cannot be said that parents are happier than nonparents, mainly because
well-being is in�uenced by many variables that include characteristics from both parent and child [24]. Although there seems to not be a
wide consensus regarding the topic, our study still showed that achieving parenthood had a positive impact on life satisfaction for
Japanese women and men seeking fertility treatment.

Several studies have found that reproductive-aged women and men deem important to complete their education, have �nancial security
and a stable relationship before taking on the responsibility of parenthood [25–27]. Further, delaying childbearing decision to pursue
personal aspirations confers bene�ts to the individual [28], even if the chance of having a child decreases with age. Thus, it may be
important to focus on the fact that delaying childbearing decision - or even one’s infertility situation/condition - are not wrong or bad
behaviors or decisions. However, it was a problem that an education starting in adolescence, which mainly focused on pregnancy
prevention, caused misunderstanding “it's so easy to get pregnant” [11]. Additionally, another study showed that participants believed
that fertility treatment could overcome the effects of age that relate to infertility [25]. We would like to denote that importance in this
subject should be placed on informed decision-making about the timing of childbearing.

This study has two clinical implications. The �rst one is that, to reduce their feeling of regret related to their past decisions on
childbearing, health professionals need to care for patients; psychosocial counseling has been recommended as an essential component
of fertility treatment [29, 30], mainly because such treatment places psychological and physical burden on patients. Our results
suggested that reducing the feeling of regret through counseling may have a positive impact on life satisfaction. Every patient has her or
his personal history and characteristics, so health professionals need to respect what the patients had achieved before planning
pregnancy and try to reduce their negative affective feelings such as their regret. Further, fertility treatment carries no guarantee of
achieving parenthood, and around 30% of the patients do not achieve it [31, 32]. Therefore, reducing the feeling of regret during the
treatment process is also important to allow them to keep on living satisfying lives even if they end the treatment without achieving
parenthood.

The second one is that health professionals need to encourage women and men to start thinking about their parenthood, and its timing,
from an earlier age. An international survey noted that people’s choice to delay their childbearing decision owes to a lack of fertility
knowledge - such as lack of understanding regarding age-related infertility - and risk factors that affect fertility [33]. Thus, reproductive
education should place equal importance at both ends: it should allow for young women and men to grow up understanding not only
how to prevent undesired pregnancy but also how to protect their fertility and achieve parenthood when they desire. A previous study
showed that, when people make the best-informed possible decision, they are able to justify their decisions, even if the outcome is not the
one that they hoped for [34]. Hence, to allow for people to live a satisfying life without major regrets at its later stages, it may be
necessary to provide women and men with a better informed and satisfying reproductive life plan.

Finally, we considered that the regret coming from one’s delay in childbearing decision is not only a problem that comes from within the
individual but also a social one. Faced with this, we see a need to overcome important challenges: to prevent people’s regrets related to
delayed childbearing decision and involuntary childlessness, health professionals should try to avoid extending medical solutions (such
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as assisted reproduction technology), and the social environment should provide reproductive-aged women and men with the opportunity
to start a family earlier in life without the need to sacri�ce their careers, academic goals and life expectations in order to do so [13, 35].
Therefore, there is a need to extend public awareness about the impact of the delay in childbearing decision to limit the increasing
prevalence of infertility within the Japanese society.

This study has many limitations, but we deem that two should be noted. First, this study was a cross-sectional study, so we cannot infer
the temporal associations between regret over the delay in childbearing decision and life satisfaction. Second, this study was limited to
Japanese women and men who were seeking fertility treatment, so the �ndings cannot be generalized to the other populations. Further
study with general population should be explored in the future.

Conclusions
People’s regret over the delay in childbearing decision was found to be negatively associated with life satisfaction. Contrastingly, previous
live birth was positively associated with life satisfaction. Our study showed that women and men need to make better informed decision-
making about the timing of childbearing to not regret over the delay in childbearing decision later in life; additionally, it is important for
reproductive-aged women and men who desire to be parents to have the opportunity to start a family earlier in life and to live a satisfying
life, without having to sacri�ce their other life expectations to have children.
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