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Abstract
Purpose This study aimed to investigate the level of fertility related quality of life (FertiQoL) in women with recurrent 
pregnancy loss (RPL), and to further examine moderated mediation effects of dispositional mindfulness and negative emo-
tions on the relationship between perceived stress and FertiQoL.
Methods A cross-sectional study was conducted with 262 participants recruited from the infertility outpatient clinics. A 
self-administered, structured questionnaire including the Simplified Chinese version of FertiQoL tool, the Perceived Stress 
Scale-10 (PSS-10), the Chinese Version of the Hospital Anxiety and Depression Scale (HADS), and the Mindfulness 
Attention Awareness Scale (MAAS) was used to collect information in this research. The mediation model and moderated 
mediation model were conducted using the PROCESS macro for SPSS.
Results The mean score of Core FertiQoL was 64.59 (SD = 14.76) among women with RPL. Mediation analysis revealed that 
the association between perceived stress and FertiQoL was partially mediated by negative emotions (indirect effect = − 0.194 
for anxiety, and − 0.151 for depression, all P < 0.001). Moderated mediation analysis indicated that the indirect effects 
of perceived stress on FertiQoL through negative emotions were significantly moderated by dispositional mindfulness. 
Specifically, the indirect effects of perceived stress on FertiQoL through negative emotions decreased were significant as 
dispositional mindfulness levels increased.
Conclusion Overall, women with RPL experienced poor FertiQoL. The Moderated mediation model provides a better 
understanding of how perceived stress, negative emotions and dispositional mindfulness work together to affect FertiQoL. 
Interventions aiming to improve FertiQoL in women with RPL should consider targeting these aspects.

Keywords Perceived stress · Mindfulness · Negative emotions · Quality of life · Recurrent pregnancy loss · Moderated 
mediation model

Introduction

Recurrent pregnancy loss (RPL) is defined as two or more 
failed clinical pregnancies prior to 24 weeks of gestation 
[1, 2]. It has been estimated to affect approximately 5% of 
women trying to conceive [3]. RPL is a traumatic life event 
[4] and could have harmful effects on the women’s psycho-
logical adjustment and health-related quality of life (QoL) 
[5, 6]. Previous literature reviews on psychological adjust-
ment to RPL suggested that most of women with a history 
of pregnancy loss experience difficulty in psychological 
adjustment leading to depression and/or anxiety that last 
for several months [7, 8]. Furthermore, various quantitative 
studies have revealed that women with recurrent miscarriage 
reported extensive functional disability and lower level of 
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QoL compared with that of women without recurrent mis-
carriage [5, 9]. However, little is known of the related fac-
tors and underlying mechanisms of impact on QoL by RPL-
factors that are very important for the promotion of optimal 
health for women with history of RPL.

Psychological stress, one of the common conditions 
among women who have experienced RPL [10], is consid-
ered as an important contributor to reduced QoL in general 
[11, 12]. The effect of perceived stress on QoL has been 
reported in previous studies [11–13], which found that per-
ceived stress could not only directly predict lower QoL, but 
also influence QoL through negative emotions [11, 13] such 
as anxiety and/or depression. A cross-sectional study has 
shown that psychological stress was a significant predictor 
of low infertility-related QoL experienced by women who 
underwent fertility treatment in Taiwan [14]. In addition, 
studies confirmed the predictive effects of infertility-related 
stress on negative emotions [15, 16], which in turn led to 
diminished QoL in women with infertility [17, 18]. Accord-
ingly, negative emotions could mediate the effect of per-
ceived stress on QoL, but their specific influence in women 
with RPL is not well described. Moreover, in view of the 
higher prevalence of self-reported stress and negative emo-
tions among RPL patients [6, 19], the underlying pathways 
of negative emotions require further exploration.

Mindfulness is defined as the awareness that emerges 
through purposefully paying attention, in the present 
moment and nonjudgmentally, to the unfolding of experi-
ences moment by moment [20]. Dispositional mindfulness 
has been considered to be an inherent, yet modifiable, trait, 
where all people have varying capacities to attend and to 
be aware of what is occurring in the present moment [21]. 
Many studies of dispositional mindfulness to date have 
theoretically and empirically reported positive correla-
tions with psychological well-being [22, 23]. Dispositional 
mindfulness encourages individuals to view thoughts and 
feelings as temporary mental events rather than facts 
[24], facilitates disengagement of attention in the face of 
unpleasant stimuli [25, 26], and enhances brain function-
ing associated with a positive mood [27, 28]. According 
to the stress-buffering role of mindfulness [29], psycho-
logical stress interacting with dispositional mindfulness 
could buffer against the negative impact of psychological 
stress. Studies have shown that mindful individuals may 
have greater abilities to handle a set of stressors by greater 
awareness of symptoms of stress at low levels and greater 
tendency to receptively observe stressors with acceptance 
and equanimity [29–31], which could help alleviate the 
negative effects of psychological stress on mental health 
outcomes and psychological well-being. Such moderat-
ing effect of dispositional mindfulness has been reported 
for groups of undergraduate students [29, 32], community 
adults [33, 34], and clinical populations [35, 36]. Besides, 

specific studies have referred to dispositional mindfulness 
for having moderated the association of negative emotions 
and physiological stress reactivity [30, 37, 38]. However, 
whether dispositional mindfulness produces a directly or 
indirectly protective effect for the negative impact of psy-
chological stress on QoL in women with RPL is unknown.

Given the high rate of poor QoL in women with RPL 
found in previous studies combined with the lack of infor-
mation focused on both the negative and positive indi-
cators of psychological adjustment outcomes, this study 
pursued three specific goals: first, to test how perceived 
stress, negative emotions (anxiety and depression), dispo-
sitional mindfulness, and QoL are interrelated in women 
with RPL; second, to examine whether anxiety and depres-
sion mediate the relationship between perceived stress and 
QoL; and third, to detect whether moderating effect of dis-
positional mindfulness exists in the relationship between 
perceived stress and QoL, and test whether dispositional 
mindfulness serves as a buffering mechanism in the “per-
ceived stress—negative emotions—QoL” mediation path-
way (see Fig. 1).

Materials and methods

Participants

A cross-sectional survey was conducted from the infertil-
ity outpatient clinics at the Reproductive Medical Center of 
Shandong University between September 2017 and October 
2018. The study was approved by the Institutional Review 
Board of Reproductive Medical Center of Shandong Uni-
versity (project number 2017-51). Informed consent was 
obtained from all individual participants included in the 
study. All patients attending the infertility outpatient clinic 
were consecutively recruited by a trained nurse. The inclu-
sion criteria were as follows: (i) age more than 18, (ii) a 
history of two or more miscarriages or stillbirths before 
24 weeks of gestation, and (iii) ability to understand and 
answer the questionnaires. The exclusion criterion was hav-
ing a history of mental illness or a severe medical condition 
that could interfere with the baseline measurements. The 
estimated sample size was 189, based on a moderate f2 effect 
size of 0.15, α of 0.05, power of 0.95, and total number of 
predictors of 13 using G*Power [39]. Of 280 women who 
met the inclusion criteria and were invited to participate in 
this study, 276 consented and completed the questionnaires. 
After eliminating incomplete questionnaires, 262 women 
with RPL remained for analysis. A comparison of the 14 
excluded women with the 262 included participants found 
no significant differences in the demographic or clinical-
related variables.
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Measures

The data were collected using a self-administered, struc-
tured questionnaire, which included a study-specific ques-
tionnaire on sociodemographic variables and clinically 
relevant information. To assess psychological adjustment 
related to RPL, scales measuring perceived stress, disposi-
tional mindfulness, negative emotion, and fertility relevant 
QoL were administered.

The demographic and clinical questionnaire was 
designed by the authors and included participant’s age, 
marriage duration, education, monthly incomes, employ-
ment status, number of live born children, number of abor-
tions, history of assisted reproductive technology (ART) 
use, and duration of infertility.

The Perceived Stress Scale-10 (PSS-10) was used to 
assess the degree to which the participants appraised 
events as stressful during the past month [40]. It consists 
of 10 items that rate on a 5-points Likert scale ranging 
from 0 (never) to 4 (very often). The total score of the 
PSS-10 ranges from 0 to 40, with higher scores indicat-
ing more stress. This scale has been verified with good 
reliability and validity in China [41, 42]. The Cronbach’s 
alpha in this study was 0.837.

The Mindfulness Attention Awareness Scale (MAAS) 
is the most widely used trait mindfulness scale to measure 
how frequently individuals are in mindful states over time 
[21]. It has 15 items using a 6-point Likert scale ranging 
from 1 (almost always) to 6 (almost never). High scores 
reflect high levels of trait mindfulness. The Chinese ver-
sion of the MAAS is regarded as a good measurement of 
dispositional mindfulness with good reliability and valid-
ity [43, 44]. In the current study, the Cronbach’s alpha 
was 0.862.

The Chinese Version of the Hospital Anxiety and 
Depression Scale (HADS) is a commonly used self-
report scale to assess the levels of anxiety and depression 
among patients in nonpsychiatric hospital clinics [45]. 
It consists of a seven-item anxiety subscale (HADS-A) 
and a seven-item depression subscale (HADS-D). Item 
responses are graded on a four-point Likert-type scale 
(0–3). The scores in each subscale are computed by sum-
ming the corresponding items, with higher scores indicat-
ing higher anxiety and depression. In the current study, 
the Cronbach’s alphas of two subscales were 0.862 and 
0.816, respectively.

The Simplified Chinese version of the Fertility Quality 
of Life (FertiQoL) tool is a disease-specific instrument and 
designed for all people experiencing fertility problems to 
assess their QoL, including the Core FertiQoL module and 
the optional treatment module [46]. The 24 items from the 
Core FertiQoL are categorized into four domains, including 
emotional, mind–body, relational, and social domains. The 
10 items from optional treatment module are conceptualized 
as treatment environment and treatment tolerability, which 
assess current thoughts and feelings directly related to fer-
tility treatment. Items from these domains are presented in 
the questionnaire randomly and rated on a scale of 0–4. The 
FertiQoL yields six subscale and three total scores with a 
range of 0 to 100. The FertiQoL tool has been translated 
into 20 different languages and is available on the FertiQoL 
website (www.ferti qol.org/). In this study, We just analyzed 
for the Core FertiQoL module since the treatment module 
was unsuitable to some participants who were enrolled in 
the diagnostic phase without any infertility treatment. The 
score of the Core FertiQoL is the average scores of all four 
subscales, ranging from 0 to 100. Higher scores mean higher 
Core FertiQoL. The Cronbach’s alpha for the Core FertiQoL 

Fig. 1  The proposed theoretical 
diagram of moderated media-
tion model in the study

Perceived stress Fertility quality of 
life 

Anxiety/Depression 

Dispositional 
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module was 0.813 and ranged between 0.779 and 0.847 for 
the subscales.

Statistical analysis

Data analysis were conducted by SPSS version 22.0 (IBM 
Corp. 2013). Mean ± Standard Deviations (after confirma-
tion of normal distribution using the Kolmogorov–Smirnov 
test), frequency, and percentages were used to describe the 
characteristics of the patients. Independent t test and analy-
sis of variance analysis (ANOVA) were used to examine 
the differences in Core FertiQoL by sample characteristics. 
Pearson’s correlations were used to examine the associations 
among perceived stress, dispositional mindfulness, anxiety 
and depression, and Core FertiQoL.

Figure 1 shows a theoretical model to assess the role of 
dispositional mindfulness, anxiety, and depression in the 
relationship between perceived stress and Core FertiQoL, 
the mediation and moderated mediation model were con-
ducted using the SPSS PROCESS V3.2 macro developed by 
Hayes [47]. First, anxiety and depression were set separately 
as mediator in the relationship between perceived stress and 
Core FertiQoL using Model 4 [48]. Bootstrapping proce-
dures were set to 5000 samples and were used to test the 
estimated indirect effects. If the 95% CI of indirect effect did 
not contain 0, it indicated that the mediating effect was sig-
nificant. Next, Model 59 [48] was used to examine the mod-
erated mediation effect that was whether dispositional mind-
fulness moderated the direct and indirect effects (through 
anxiety or depression) of perceived stress on Core FertiQoL. 
A conceptual framework of the Model 4 and Model 59 is 
presented in Figs. 1 and 2, respectively. The simple slope 
test by both pick-a-point method and the Johnson–Neyman 
method using the PROCESS macro were performed to test 

the significance of the moderation effect. The procedure of 
pick-a-point method involves selecting a value or values of 
the moderator, calculating the conditional effect of X on Y 
at that value or values, and generating a confidence interval 
[49]. The Johnson–Neyman method is essentially the pick-
a-point approach conducted in reverse [49]. All mediation 
and moderated mediation models had adjusted for covariates 
that were significantly associated with Core FertiQoL in the 
univariate analyses. To avoid multi-collinearity effects, four 
main variables (perceived stress, dispositional mindfulness, 
anxiety and depression) were standardized in all models. 
P values reported were two tailed, and p value < 0.05 was 
considered significant.

Results

Sociodemographic characteristics and core FertiQoL

The participants’ demographic characteristics are listed in 
Table 1. Of the 262 participants, with a mean age of 32.32 
(SD = 5.45), 43.9% had completed at least a college educa-
tion; 55.1% were predominantly manual workers; 29.4% had 
a low average monthly household income (< ¥3000); 59.6% 
were employed; and 71.0% had at least one live birth child. 
The mean number of pregnancy losses was 3.18 (SD = 1.23), 
and 66.4% had a history of three or more pregnancy losses; 
86.6% had never received ART. The mean score of Core 
FertiQoL was 64.59 (SD = 14.76). The independent t test 
and ANOVA results showed that the Core FertiQoL scores 
were significantly different based on the level of educa-
tion (F = 3.468, P = 0.033), monthly incomes (F = 9.475, 
P < 0.001), and ART history (t = 2.555, P = 0.011). In addi-
tion, Pearson correlation analysis showed that there was 

Perceived stress 
Core FertiQoL 

Anxiety/Depression 

0.553***/0.617*** -0.350***/-0.245***

-0.287***/-0.330*** 

Fig. 2  Anxiety and depression mediate the relationship between per-
ceived stress and Core FertiQoL. Path coefficients to the left of the 
“/” were for analysis using anxiety as mediator. Path coefficients to 
the right of the “/” were for analysis using depression as mediator. 

Educational, Monthly incomes, ART history, and Infertility duration 
were entered as covariates in all analyses. FertiQoL fertility quality 
of life, ART  assisted reproduction technique. *P < 0.05, **P < 0.01, 
***P < 0.001
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significant correlation between infertility duration and Core 
FertiQoL scores (r = − 0.172, P = 0.007), and the Core Fer-
tiQoL scores were not significantly different with other soci-
odemographic data (Table 2).

Correlational analyses

Results from Pearson correlation analyses revealed that Core 
FertiQoL was negatively associated with perceived stress 

(r = − 0.530, P < 0.001) and the two negative emotions 
(r = − 0.561, P < 0.001 for anxiety; r = − 0.502, P < 0.001 
for depression), and positively associated with disposi-
tional mindfulness (r = 0.448, P < 0.001). Besides, the four 
subscale scores of Core FertiQoL, including emotional, 
mind–body, relational and social, were all significantly 
negatively associated with perceived stress (all P < 0.001) 
and the two negative emotions (all P < 0.001 for anxiety and 
depression), and positively associated with dispositional 

Table 1  Univariate analysis of 
difference of Core FertiQoL 
between the groups regarding 
demographic and clinical 
variables (N = 262)

FertiQoL fertility quality of life, ART  assisted reproduction technique, M mean, SD standard deviation

Variables Total N (%)/M ± SD Core FertiQoL r/t/F P

Age (years) 32.32 ± 5.45 64.59 ± 14.76 − 0.040 0.522
Marriage time (years) 6.85 ± 4.96 64.59 ± 14.76 − 0.081 0.193
Infertility duration (years) 3.05 ± 3.42 64.59 ± 14.76 − 0.172 0.007
Educational
 Less than junior high school 89 (34.0) 61.38 ± 15.11 3.468 0.033
 Senior high school 58 (22.1) 65.23 ± 17.06
 College or higher 115 (43.9) 66.76 ± 12.80

Monthly incomes (¥)
 < 3000 77 (29.4) 60.86 ± 16.19 9.475  < 0.001
 3000–6000 141 (53.8) 64.15 ± 13.63
  > 6000 44 (16.8) 72.54 ± 12.82

Employment status
 Unemployed 106 (40.5) 62.87 ± 15.61 1.557 0.121
 Employed 156 (59.5) 65.76 ± 14.09

Have child or not
 No 186 (71.0) 63.91 ± 14.44 1.167 0.244
 Yes 76 (29.0) 66.26 ± 15.48

Numbers of abortion 3.18 ± 1.23
 Twice 88 (33.6) 66.50 ± 13.94 1.493 0.137
 More than twice 174 (66.4) 63.63 ± 15.11

ART history
 No 227 (86.6) 64.50 ± 14.35 2.555 0.011
 Yes 35 (13.4) 58.72 ± 16.22

Table 2  Inter-correlations of main study variables (N = 262)

FertiQoL fertility quality of life, M mean, SD standard deviation
*P < 0.05, **P < 0.01, ***P < 0.001

Variables M ± SD 1 1.1 1.2 1.3 1.4 2 3 4

1 Core FertiQoL 64.59 ± 14.76 1
1.1 Emotional 59.94 ± 19.90 0.895*** 1
1.2 Mind–body 64.27 ± 21.35 0.889*** 0.801*** 1
1.3 Relational 66.36 ± 14.49 0.474*** 0.188** 0.186** 1
1.4 Social 67.80 ± 17.29 0.891*** 0.757*** 0.722*** 0.334*** 1
2 Perceived stress 17.41 ± 5.75 − 0.530*** − 0.519*** − 0.444*** − 0.274*** − 0.437*** 1
3 Mindfulness 66.61 ± 10.25 0.448*** 0.423*** 0.436*** 0.177** 0.358*** − 0.469*** 1
4 Anxiety 5.84 ± 2.83 − 0.561*** − 0.516*** − 0.526*** − 0.253*** − 0.461*** 0.577*** − 0.568*** 1
5 Depression 7.77 ± 3.16 − 0.502*** − 0.477*** − 0.421*** − 0.250*** − 0.437*** 0.635*** − 0.445*** 0.656***
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mindfulness (all P < 0.01). Moreover, perceived stress was 
positively associated with both anxiety (r = 0.577, P < 0.001) 
and depression (r = 0.653, P < 0.001), and negatively associ-
ated with dispositional mindfulness (r = − 0.469, P < 0.001). 
Dispositional mindfulness was negatively associated with 
the two negative emotions (r = − 0.568, P < 0.001 for anxi-
ety; r = − 0.445, P < 0.001 for depression).

Mediation analysis

Results presented in Fig. 2 indicated significant indirect 
effects of anxiety and depression in mediating the associa-
tion between perceived stress and Core FertiQoL (− 0.194 
for anxiety, P < 0.001; and -0.151 for depression, P < 0.001). 
The bootstrapped 95% CI did not include 0 for the indi-
rect effect of perceived stress on the Core FertiQoL scores 
through two negative emotions (− 0.269 to − 0.125 for 
anxiety, P < 0.001; and − 0.235 to − 0.080 for depression, 
P < 0.001), confirming the significant indirect effect. The 
direct effect of perceived stress on Core FertiQoL was sig-
nificant after analyzing for mediation (− 0.287, P < 0.001 
for anxiety; and − 0.330, P < 0.001 for depression), indicat-
ing a partial mediation of negative emotions. The media-
tion effect ratios of anxiety and depression were 30.3% 
(− 0.194/− 0.287–0.194 × 100%) and 31.4% (− 0.151/− 0.3
30–0.151 × 100%),  respectively.

Moderated mediation analyses

Moderated mediation analysis established whether disposi-
tional mindfulness moderated the direct and indirect effect 
(through anxiety) of perceived stress on Core FertiQoL. Fig-
ure 3 shows the results of moderated mediation model. The 
results revealed that dispositional mindfulness (β = − 0.086, 
P = 0.041) only moderated the relationships between per-
ceived stress and anxiety. The results of the Johnson-Ney-
man method demonstrated that the effects of perceived 
stress on anxiety were significant across the levels of dis-
positional mindfulness. The pick-a-point method (Table 3) 
indicated that the positive effects of perceived stress on anxi-
ety decreased as dispositional mindfulness increased under 
three different levels (low, one standard deviation below 
mean; medium, mean; high, one standard deviation above 
mean). Figure 4 illustrates the different slopes associated 
with different dispositional mindfulness levels. In addition, 
the conditional indirect effects of perceived stress on core 
FertiQoL through anxiety at various levels of dispositional 
mindfulness were examined and listed in Table 4. The results 
showed that the conditional indirect effect decreased were 
significant as dispositional mindfulness levels increased. 
The bootstrapped 95% CI did not include 0 for the pairwise 
contrasts between conditional indirect effects, which further 
confirmed that the mediation effect was moderated by dis-
positional mindfulness.

Fig. 3  Moderation effect of 
dispositional mindfulness on the 
link between perceived stress 
and Core FertiQoL through 
anxiety. Educational, Monthly 
incomes, ART history, and 
Infertility duration were entered 
as covariates in all analyses. 
FertiQoL fertility quality of life, 
ART  assisted reproduction tech-
nique. *P < 0.05, **P < 0.01, 
***P < 0.001

Mindfulness×Stress

Perceived stress 

Dispositional 
mindfulness 

Core FertiQoL 

Anxiety 

0.380*** -0.307***

-0.086* 

0.125*

-0.069

-0.366*** 

-0.262***

Mindfulness×Anxiety

0.064
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Similarly, moderated mediation analysis established 
whether dispositional mindfulness moderated the direct 
and indirect effect (through depression) of perceived stress 
on Core FertiQoL. Figure 5 shows the results of moderated 
mediation model. The results revealed that dispositional 
mindfulness (β = 0.188, P = 0.003) only moderated the 
relationships between depression and Core FertiQoL. The 
results of the Johnson–Neyman method demonstrated that 
the effects of depression on Core FertiQoL were significant 
when the standard scores of dispositional mindfulness were 
lower than 0.45. The pick-a-point method (Table 5) indicated 
that the negative effects of depression on Core FertiQoL 
decreased as dispositional mindfulness increased under three 

different levels (low, one standard deviation below mean; 
medium, mean; high, one standard deviation above mean). 
Figure 6 illustrates the different slopes associated with dif-
ferent dispositional mindfulness levels. In addition, the con-
ditional indirect effects of perceived stress on core FertiQoL 
through depression at various levels of dispositional mind-
fulness were examined and listed in Table 6. The results 
showed that the conditional indirect effect decreased were 
significant as dispositional mindfulness levels increased. 
The bootstrapped 95% CI did not include 0 for the pairwise 
contrasts between conditional indirect effects, which further 
confirmed that the mediation effect was moderated by dis-
positional mindfulness.

Table 3  Moderation effects of 
dispositional mindfulness on the 
relationship between perceived 
stress and anxiety (N = 262)

M mean, 1SD one standard deviation, SE standard error, CI confidence interval

Conditional (mind-
fulness)

Effect value SE t P Bootstrapping 
95%CI

Lower Upper

M − 1SD 0.465 0.067 7.002  < 0.001 0.335 0.596
M 0.380 0.053 7.140  < 0.001 0.275 0.485
M + 1SD 0.295 0.068 4.331  < 0.001 0.161 0.428

Fig. 4  Dispositional mindful-
ness moderates the effect of 
perceived stress on anxiety. 
M mean, 1SD one standard 
deviation

Table 4  Bootstrapping test 
for conditional indirect effect 
of perceived stress on Core 
FertiQoL through anxiety 
(N = 262)

M mean, 1SD one standard deviation, BootSE bootstrap standard error, CI confidence interval

Variables Conditional 
(mindfulness)

Effect value BootSE Bootstrapping 95%CI

Lower Upper

EFFECT 1 M − 1SD − 0.173 0.043 − 0.261 − 0.092
EFFECT 2 M − 0.117 0.030 − 0.182 − 0.064
EFFECT 3 M + 1SD − 0.072 0.032 − 0.143 − 0.022
EFFECT 2 − EFFECT 1 0.056 0.021 0.002 0.110
EFFECT 3 − EFFECT 1 0.101 0.047 0.003 0.189
EFFECT 3 − EFFECT 2 0.045 0.019 0.004 0.081
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Fig. 5  Moderation effect of 
dispositional mindfulness on the 
link between perceived stress 
and Core FertiQoL through 
depression. Educational, 
Monthly incomes, ART history, 
and Infertility duration were 
entered as covariates in all anal-
yses. FertiQoL fertility quality 
of life, ART  assisted reproduc-
tion technique. *P < 0.05, 
**P < 0.01, ***P < 0.001

Mindfulness×Stress

Perceived stress 

Dispositional 
mindfulness 

Core FertiQoL 

Depression 

0.532*** -0.219***

0.202***
-0.190*** 

-0.267***

-0.074

Mindfulness× 
Depression

0.188**

0.008 

Table 5  Moderation effects of 
dispositional mindfulness on the 
relationship between depression 
and Core FertiQoL (N = 262)

M mean, 1SD one standard deviation, SE standard error, CI confidence interval

Conditional 
(mindfulness)

Effect value SE t P Bootstrapping 95%CI

Lower Upper

M − 1SD − 0.407 0.093 − 4.354 < 0.001 − 0.591 − 0.223
M − 0.219 0.064 − 3.420 < 0.001 − 0.345 − 0.093
M + 1SD − 0.031 0.086 − 0.365 0.715 − 0.201 0.138

Fig. 6  Dispositional mindful-
ness moderates the effect of 
depression on Core FertiQoL. 
FertiQoL fertility quality of 
life, M mean, 1SD one standard 
deviation
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Discussion

This study investigated the FertiQoL in women with RPL 
and examined the relationships between perceived stress, 
negative emotions, dispositional mindfulness, and FertiQoL. 
The findings showed that participants experienced compa-
rable poor FertiQoL than that found in infertile women in 
Aarts’s studies [50] (e.g., N = 473, Means = 70.8, SD = 13.9, 
which is significantly higher than this study at P < 0.05), 
which was consistent with previous studies [9]. The results 
of univariate analyses showed that core FertiQoL in women 
with RPL was significantly different depending on edu-
cation, monthly income, history of ART, and duration of 
infertility. Participants who had lower education level, lower 
monthly income, and longer duration of infertility experi-
enced poor core FertiQoL, which confirmed results from 
previous studies [51–53]. The analysis of the history of hav-
ing used ART related to QoL was a topic of interest in previ-
ous studies. Chachamovich and colleagues reported that pre-
vious in vitro fertilization (IVF) was associated with lower 
vitality and poor psychological health scores [54]. How-
ever, Nilay et al. [55] demonstrated better FertiQoL results 
regarding the orientation to the treatment environment in 
the couples with a previous IVF failure compared to couples 
without history of IVF failure. The present study revealed 
that RPL women who had a history of having used ART 
had lower FertiQoL. It is conceivable that the uncertainty of 
treatment outcomes combined with financial impact of ART 
may have exacerbated psychological stress in women who 
had a history of ART [10].

As expected, the results showed that perceived stress, 
anxiety, and depression were significantly associated with 
the FertiQoL. The two negative emotions of anxiety and 
depression partially mediated the relationship between 
perceived stress and FertiQoL. That was, perceived stress 
directly predicted not only decreased FertiQoL, but also 
increased anxiety and depression, which in turn was related 
to decreased FertiQoL. This finding in keeping with those 
of previous studies among women in late pregnancy and 
infertile women where perceived stress may increase nega-
tive emotions, and subsequently, have a negative impact on 

health-related QoL [13, 56]. The potential mechanism for 
this may be that women after a miscarriage would suffer 
from a grief reaction and have doubts about procreative com-
petence, contributing to increasing anxiety and depressive 
[4, 8]. Women with elevated levels of negative emotions 
would be at higher risk of miscarriage by dysregulation of 
the activation of the hypothalamic–pituitary–adrenal axis 
[57, 58] contributing to a deteriorating FertiQoL. Moreover, 
there were indeed significant negative correlations between 
negative emotions and the emotional subscale of the Fer-
tiQoL. Given that emotions are an important domain of the 
core FertiQoL, it is expected that there would be a reciprocal 
relationship between negative emotions (anxiety and depres-
sion) and deteriorating FertiQoL.

Additionally, the moderated mediation analysis revealed 
that dispositional mindfulness moderated the relationship 
between perceived stress and FertiQoL through negative 
emotions. More specifically, the indirect effects of perceived 
stress on FertiQoL through negative emotions were attenu-
ated in the women with higher dispositional mindfulness, 
and reinforced in those with lower dispositional mindful-
ness. As predicted by stress-buffering role of mindfulness, 
dispositional mindfulness buffered the negative influence of 
perceived stress and negative emotions. These findings were 
consistent with the results of several other studies. By stud-
ying 292 patients with digestive tract cancer, Zhong et al. 
found that dispositional mindfulness buffered the negative 
impact of perceived stress on psychological symptoms [36]. 
In a number of studies in adults, previous researches sug-
gested that dispositional mindfulness buffered the impact of 
negative emotions on physiological arousal [30, 38]. Within 
the context of this study, dispositional mindfulness might 
facilitate better self-regulation of emotional and cognitive 
activities and reduce reactions to potentially emotional 
and stressful stimuli. With such response styles, it is plau-
sible that mindful women with RPL would be better able 
to regulate their emotional responses to miscarriage and 
let go of negative emotions. Women with higher levels of 
mindfulness would be mindfully aware of and accommo-
date miscarriage related negative thoughts and emotions, 
which may facilitate a transition from grief and passiveness 

Table 6  Bootstrapping test 
for conditional indirect effect 
of perceived stress on Core 
FertiQoL through depression 
(N = 262)

M mean, 1SD one standard deviation, BootSE bootstrap standard error, CI confidence interval

Variables Conditional 
(Mindfulness)

Effect Value BootSE Bootstrapping 95%CI

Lower Upper

EFFECT 1 M − 1SD − 0.213 0.046 − 0.311 − 0.129
EFFECT 2 M − 0.117 0.033 − 0.184 − 0.056
EFFECT 3 M + 1SD − 0.017 0.043 − 0.105 − 0.068
EFFECT 2 − EFFECT 1 0.097 0.033 0.038 0.169
EFFECT 3 − EFFECT 1 0.196 0.062 0.082 0.327
EFFECT 3 − EFFECT 2 0.100 0.030 0.043 0.163
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to senses of perceived control and self-efficacy to deal with 
miscarriage. These improvements in appraising and react-
ing to psychological stress resulted from miscarriage help 
women with RPL avoid negative emotions and achieve better 
FertiQoL. Therefore, this evidence of the protective role of 
dispositional mindfulness in buffering the negative effect of 
perceived stress highlights that interventions to improve the 
FertiQoL among women with RPL should integrate com-
ponents that enhance dispositional mindfulness. In fact, 
trait mindfulness as an essential psychological intervention 
target could be addressed by the Mindfulness Based Pro-
gram for Infertility, which has been applied and has shown 
consistent effectiveness in infertile women in term of mind-
fulness, experiential avoidance, and depression and anxi-
ety symptoms [59]. However, it should to be emphasized 
that the moderating effect of dispositional mindfulness was 
not significant on the directly effect of perceived stress on 
FertiQoL, which was inconsistent with a previous study 
[60]. One explanation for this might be the difference of 
samples (population-based sample vs. women with RPL) 
and stressors (general stressors vs. miscarriage). Moreover, 
perhaps when dealing with deterioration in QoL resulted 
from a traumatic life stressor such as a miscarriage, high trait 
mindfulness is not enough, and actual mindfulness-based 
stress reduction practice may be necessary [61].

Strengths and limitations

This study advances the current state of knowledge by 
explaining the relationships among perceived stress, anxi-
ety, depression, dispositional mindfulness, and FertiQoL 
in women with RPL. Specifically, the present study con-
tributes to literature by investigating possible psychologi-
cal mechanisms that may underlie the relationship between 
psychological stress and FertiQoL-increased negative emo-
tions. Moreover, the results verify that dispositional mind-
fulness was a protective factor for alleviating or eliminating 
the indirect effects of perceived stress on FertiQoL through 
negative emotions. Based on these findings, interventions 
designed to encourage adaptive stress management, improve 
mindfulness levels, and provide the necessary skills to deal 
with stressful situations are likely to reduce or eliminate 
psychological stress and negative emotions and improve the 
FertiQoL in women with RPL.

Despite these findings, several limitations should be men-
tioned. First, many confounding factors that might influence 
the results were not collected, such as data on some impor-
tant reproductive information including gestational age at 
miscarriage, and reason for miscarriage. For future stud-
ies, a better study design and a thorough collection of data 
are recommended. Second, the findings were not adjusted 
for multiple comparisons, which might lead to increase the 

likelihood of obtaining at least one false-positive result. So 
the conclusions regarding the results of multiple compari-
sons should be interpreted with caution. In fact, most of 
the comparisons showed differences at a P-value < 0.01 in 
this study, which could be interpreted as trend values. Addi-
tionally, considering that the purpose of multiple compari-
sons was just to fully identify potential confounding factors 
related to the FertiQoL, the adjusted p-values might result in 
increasing the number of instances that the significant fac-
tors were rejected when in fact it should not have been. so we 
did not adjust for p-values in this study. Third, due to study’s 
cross-sectional design and small sample recruited from 
only one center in Shandong Province, the causal inference 
among study variables and generalizability of the results 
are limited. Longitudinal research with a larger multicenter 
sample size is required for further verification. In addition, 
the assessments were based on participants’ self-reporting, 
which might be subject to information bias.

Conclusion

This is the first investigation of a relationship between per-
ceived stress and FertiQoL in women with RPL using a 
moderated mediation model. The poor FertiQoL were expe-
rienced in women with RPL, especially who were in lower 
education level, lower monthly income, and had longer dura-
tion of infertility and historically used ART. Anxiety and 
depression could mediate the association of perceived stress 
and FertiQoL. Moreover, dispositional mindfulness played a 
moderating role in indirect effects of perceived stress on Fer-
tiQoL through negative emotions, in which indirect effects 
were attenuated with the dispositional mindfulness increas-
ing. As a result, future interventions seeking to improve 
FertiQoL in women with RPL should include alleviating 
negative emotions (anxiety and depression) and increasing 
dispositional mindfulness as primary intervention targets.
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