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Background: Stigma, social avoidance and distress may seriously affect the quality of life of infertility patients. Psychological
resilience has been proved to effectively combat psychological stress. This study aimed to explore the mediating role of psychological
resilience between stigma and social avoidance and distress (SAD) in females with an unfulfilled wish for a child.
Methods: Stigma Scale, Social Avoidance and Distress Scale (SADS), and Psychological Resilience Scale were used to evaluate 266
females with infertility. Structural equation model was used to test the mediating effect of psychological resilience on the relationship
between stigma and SAD.
Results: The SADS, stigma scores, and psychological resilience scores of 266 females with infertility were 13.36 ± 5.77, 77.84 ±
16.91, and 58.84 ± 12.24 points, respectively. The stigma scores were positively correlated with SADS, and negatively correlated with
psychological resilience scores. The psychological resilience scores were negatively correlated with SADS. Psychological resilience
played a partially mediating role between the stigma and SAD of infertility patients, and the mediating effect accounted for 25.5% of
the total effect.
Conclusion: Psychological resilience had a partial mediating effect on the relationship between stigma and SAD, and could reduce
the negative effect of stigma on the development of SADS. Therefore, positive psychological interventions improving psychological
resilience might help to reduce stigma and improve SAD in infertility patients.
Keywords: infertility, stigma, psychological resilience, social avoidance and distress, mediating effect

Introduction
Infertility is a reproductive system disease and defined by failure to conceive after 1 year of unprotected regular sexual
intercourse. Patients who have never been pregnant are called primary infertility.1 The secondary infertility is defined as
follows: one partner in a couple has had at least one successful conception in the past, and is the incapability to conceive
now.2 Previous study indicated that some external factors such as environmental pollution, life pressure and food safety,
and some internal factors such as the increase of average childbearing age and the change of lifestyle will lead to the
increase in the prevalence rate.3 Meanwhile, the prevalence of infertility in the world is rising, while the prevalence of
infertility in China is expected to rise from 16.4% in 2019 to 18.2% in 2023.4,5 Infertility and related treatment process
will bring serious psychological pressure to infertility patients and their families.

Patients with infertility in different cultures tend to experience a wide range of negative emotions, including anxiety,
depression, stigma, social avoidance and distress (SAD).6–8 Stigma is a source of chronic stress, which may reduce the
self-esteem and self-efficacy of infertile patients, and reduce their quality of life.9,10 SAD refers to people’s persistent
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and significant avoidance tendency to social interaction, as well as negative emotions and distress under social
environment.11 Sometimes, having no children makes infertile patients be commented on and even criticized by the
outside world, which leads to SAD.12 A study of 432 infertile women in the United States indicated that infertile people
felt strongly stigmatized when they found themselves being talked about infertility by others, which further resulted in
SAD.13

Stigma is defined as a negative sense of social difference from others, which makes these people excluded and
isolated, have negative self-cognition, and show self-blame and self-derogation.14,15 Stigma could be divided into 3
different types including experienced stigma, perceived stigma and self-stigma. Experienced stigma is known as an
external stigma, perceived stigma and self-stigma belong to internal stigma.16,17 Stigmatized persons may internalize
perceived prejudices and develop negative feelings about themselves. This study aimed to investigate the individual
perception and identification of discrimination among infertility females.18 Stigma is very common in infertile patients,
and it is believed to be one of the most common features of the disease.19 Individuals with high levels of stigma are
more likely to lack positive coping measures and have higher levels of social anxiety.17,20 Stigma can lead to
inferiority, loneliness, self-blame and self-derogation in interpersonal communication.21 Infertile patients often take
the form of self-closure and marginalization to avoid social activities, and then appear to be a more serious SAD
phenomenon.13,22

Psychological resilience refers to people’s resilience in the face of difficulties and setbacks, which is a dynamic
process affected by life events and challenges.23 The patients with low levels of psychological resilience tend to adopt
avoidance methods to cope with difficulties. On the contrary, people with higher psychological resilience tend to have
stronger positive social orientation, and can actively participate in social activities.24 In the face of adversity or stress
events, patients with high levels of psychological resilience can have a good attitude to accept the incurability of the
disease, and can actively face other people’s discrimination, rejection and disgust, have less negative emotions and less
stigma.25 There are many positive impacts of psychological resilience such as maintaining function, subjective well-
being, motivation for activity, and improving the quality of life.26 In addition, psychological resilience plays an important
defensive role in the face of difficulties, and it is related with patients’ social adaptability, quality of life, negative
emotion, disease stigma.27,28

Stigma could affect the level of individual psychological resilience, and it plays an important role in the construction
of individual psychological resilience. The psychological resilience of low stigma patients is significantly higher than that
of high stigma patients.29,30 Resilience is negatively associated with infertility-specific and general distress in women
with fertility in the United States.31 For infertile couples in Germany, resilience can be considered as an unspecific
protective factor against infertility-specific distress and impaired quality of life.28 Lower resilience and higher avoidance
were believed to be predictors of distress and anxiety during pregnancy.32 Therefore, there is a close relationship among
stigma, SAD, and psychological resilience. Meanwhile, individuals with higher psychological resilience tend to have
a strong positive social orientation ability, and can participate in social activities with a positive attitude.

Therefore, this study aimed to explore the influencing relationships among stigma, SAD, and psychological resilience
in infertile patients. We also tried to understand the potential influence of psychological resilience on the formation of
stigma, SAD of infertile patients. Understanding the influencing relationship among stigma, SAD, and psychological
resilience might help to make psychological resilience-related intervention measures to help improve patients’ stigma,
SAD, and finally help patients better integrate into society and participate in normal social activities with a positive
attitude. This study is also helpful for medical staff to understand the causes of patients’ social avoidance and distress,
and solve the problem from the perspective of positive factors of patients. In addition, the findings of this study indicate
that medical staff should pay more attention to patients’ emotional response, and help patients to reduce stigma for the
improvement of social ability.

In this study, we propose the following assumptions: (1) Both stigma and psychological resilience affect the SAD
level of infertility patients; (2) Psychological resilience could mediate the relationship between stigma and SAD. In order
to test the above hypothesis, we analyzed the relationship among stigma, psychological resilience, and SAD in infertile
patients, and explored the possible mediating role of psychological resilience in stigma and SAD. This study might
provide a new strategy for the psychological intervention of infertile patients.
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Methods and Materials
Participants and Procedure
From November 2020 to March 2021, the infertile women taking ART treatment in the reproductive clinic of the first
hospital of Lanzhou University were selected using convenience sampling method. The convenience sampling method
was performed as follows: All patients who met the inclusion criteria and signed informed consent were selected for
investigation in this study. The study has been approved by the Ethical Committee of Nursing School, Lanzhou
University. This study was performed according to the Declaration of Helsinki for Medical Research involving Human
Subjects. The inclusion criteria of this study: (1) female patients diagnosed as infertility using WHO diagnostic criteria
(Infertility is clinically described as a disease of the reproductive system defined by the failure to achieve a clinical
pregnancy after 12 months or more of regular unprotected sexual intercourse);1 (2) patients voluntarily participate in this
study and were able to understand the survey content; (3) married females (Unmarried females with infertility are
prohibited from receiving assisted reproductive technology in China). The exclusion criteria of this study were set as
described previously:19,33 (1) patients with disturbance of consciousness and mental illness; (2) patients were unable to
fill in the questionnaires; (3) patients with severe physical or chronic diseases, such as (1) Severe heart, brain or kidney
diseases; (2) Severe mental disorders; (3) Severe organic diseases in the reproductive or endocrine system. A total of 278
infertile patients were enrolled in this research. All participants have signed informed consent and agreed to participate in
this research.

This study is a cross-sectional study. A face-to-face interview was conducted among the infertility patients in the
hospital by the trained investigators. The researchers introduced the purpose and significance of this study directly to the
participants. After obtaining their signed informed consents, 4 kinds of questionnaires, including General information
questionnaire, Social avoidance and distress scale (SADS), The Infertility Stigma Scale (ISS), and Connor-Davidson
resilience scale (CD-RISC), were sent out on the spot and collected on the spot. A total of 278 questionnaires were
distributed, 12 invalid questionnaires were eliminated, and 266 valid questionnaires were recovered, with an effective
response rate of 95.7%. The effective response rate = (valid questionnaires/total distributed questionnaires) × 100%. If
the questionnaire was viewed as either (1) Missing answers to the questionnaire; (2) Wrong answers to the questionnaire
(For example, more than one answers for the non-multiple choice questions); (3) The options checked in the whole
questionnaire are the same; or (4) The options checked in the whole questionnaire are regular, the questionnaire was
considered as an “invalid questionnaire”.

In order to protect the personal information of infertile patients, this study is an anonymous survey, which reduces the
impact of common methods on data results in a certain extent. Meanwhile, Harman single-factor analysis was used to test
the common method bias, and we found that the cumulative percentage of the first factor was 12.98%, which was less
than the critical value of 40%. Therefore, this study was not affected by the common method bias.

Questionnaire and Measurement
General Information Questionnaire
A self-made general information questionnaire was made and designed by the research team after literature review and
expert consultation. The demographic characteristics and disease-related details of patients are included in this general
information questionnaire, which contains age, nationality, residence place, educational level, occupation, per capita
monthly income, marriage history, time of infertility, causes of infertility, presence or absence of biological children, type
of infertility, source of birth pressure, treatment history, etc. “Have you ever been treated” was defined as “yes”, if the
participants had received assisted reproductive technologies, traditional Chinese medicine treatment, or western medicine
treatment.

SADS
SADS was firstly designed by Watson and Friend,11 and the Chinese version was revised by Peng et al34,35 SADS totally
contains 28 items (Social avoidance: 14, social distress: 14) and 2 dimensions. SADS is mainly used to measure the
avoidance tendency and distress experience of subjects in social situations. The scale was scored by “yes/no” answer
method, with a score range of 0–28. Higher score suggests serious SAD. Items 1, 3, 4, 6, 7, 9, 12, 15, 17, 19, 22, 25, 27
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and 28 are reverse scoring items. The Cronbach’s α coefficient was 0.837, and the test–retest reliability was 0.793. SADS
has been widely used in many kinds of studies including social anxiety36 and intellectual disabilities populations,37 and
social phobia.37 SADS is characterized by good structural validity, compatibility validity and discriminant validity, and it
could be used to effectively measure the subjective emotional experience and behavior changes of individuals with social
difficulties. The score-level range was listed as follows: 0–10 (Low level); 11–20 (Middle level); ≧21 (High level).

The Infertility Stigma Scale (ISS)
The ISS designed by Fu et al17 is mainly used to measure the stigma of females with infertility. ISS contains 27 items and
4 dimensions including family stigma, public stigma, social withdrawal, and self-devaluation. Likert 5 level scoring
method was used in this ISS, with a score range of 27–135 points. The total score of 27–63 points indicated that the level
of stigma was low, 64–100 points indicated that the level of stigma was moderate, and 101–135 points indicated that the
level of stigma was severe. The higher the score, the higher the level of stigma. The Cronbach’s α coefficient was
0.77~0.94, and the test–retest reliability was 0.91. ISS has good construct validity, reliability and validity. ISS has been
widely used in the study of infertility.15,17,19 The score-level range was listed as follows: 27–63 (Low level); 64–100
(Middle level); 101–135 (High level).

Connor- Davidson Resilience Scale (CD-RISC)
The CD-RISC designed by Connor and Davidson38 in 2003 is a universal scale for evaluating individual psychological
resilience. The Chinese version of CD-RISC was translated and revised by Chinese scholar Xiaonan Yu et al.39 The scale
includes three dimensions: tenacity (13 items), strength (8 items) and optimism (4 items). Likert 5-level scoring method
was used in this CD-RISC, with a score range of 0–100 points. The score of ≤25 is very poor, 26 ~ 50 is poor, 51 ~ 75 is
average, 76 ~ 100 is good. The Cronbach’s α coefficient of Chinese version was 0.952, content validity was 0.91, and the
split-half reliability was 0.894. All the measurement tools have been endorsed by the developers of the scales. CD-RISC
is the most widely used scale to study psychological resilience. The Chinese version of CD-RISC has been widely
applied in the populations of infertility,40 tumor,41 and stroke.42 The Chinese version of CD-RISC has shown good
reliability and validity. The Cronbach’s alpha coefficient of the Chinese version of CD-RISC was 0.943 in this study. The
score-level range was listed as follows: ≧25 (Very bad); 25–50 (Bad); 51–75 (Normal); 76–100 (Good).

Statistical Analysis
EpiData 3.1 Chinese version was used as input data. SPSS 25.0 software was used to analyze the data, and measurement
data was presented using x� s. Counting data were presented using frequency and percentage. Two independent sample
t-test and one-way analysis of variance (ANOVA) were used to compare the difference of SAD among categorical
variables. Pearson correlation analysis was used to explore the correlation among stigma, psychological resilience, and
SAD in infertile patients. Multiple regression analysis was performed to explore the predictors of SAD and test the
mediating effect of psychological resilience on the relationship between stigma and SAD. SAD was used as a dependent
variable. The independent variables were entered into three steps as follows: Step 1: demographic characteristics of
patients; Step 2: stigma; and Step 3: psychological resilience. If the regression coefficient of stigma to the SAD was
significant and decreased from step 2 to step 3, there was a partial mediated effect. If the regression coefficient was not
statistically significant (P > 0.05), a complete mediating role of psychological resilience was indicated. In addition, the
Structural Equation Model (SEM) was used to confirm the mediating effect of psychological resilience on the relation-
ship between stigma and SAD, which was analyzed by Amos 23.0. The model fitted with the SEM criteria (χ2/df < 3,
GFI > 0.90, AGFI > 0.90, NFI > 0.90, IFI >0.90, TLI > 0.90, CFI >0.90, and RMSEA < 0.08) according to previous
publications.43,44 Bootstrapping sampling is a method for evaluating statistical precision, and it is a statistical process that
can resample a single dataset to create a distribution of datasets, where bootstrap sampling distributions are created by
sampling repeatedly with replacement from the original dataset.45 A bias-corrected and accelerated 95% CI (BCa 95%
CI) for each a*b product was examined. All analyses were performed using SPSS version 25.0 and Amos 23.0 statistical
software for Windows. Statistical significance was defined as P < 0.05 (two-tailed). The results were presented as mean±
standard deviation in this study.
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Results
Demographic Characteristics
The demographic characteristics are presented in Table 1. The average age of the infertile women was 31.39 ± 4.30 years
old. 43.2% of the infertile women have been suffering from infertility for 2–5 years, and 42.9% of them have been

Table 1 Univariate Analysis of Social Avoidance and Distress Score of Infertile Women (n = 266)

Variables Number Score (Mean±SD) F/t P

Age (years) 266 13.36±5.77 1.797 0.018*
Nationality Han 233 13.42±5.83 0.173 0.678

Others 33 12.97±5.40

Residence place Urban areas 152 12.70±5.89 1.588 0.193
Rural areas 80 14.19±5.43

Towns 34 14.47±5.81

Education level Primary school and below 16 13.69±3.30 3.051 0.011*
Junior school 35 15.09±5.64

Senior School 25 16.32±6.72
Junior college 86 13.13±5.75

Bachelor’s degree 84 11.99±5.38

Master’s degree 20 13.15±6.44
Occupation No 40 15.70±5.75 1.631 0.116

Worker 14 12.86±3.84

Farmer 29 14.79±5.96
Staff 55 12.26±5.01

Public servant or manager 29 12.45±6.47

Medical worker 23 13.48±4.31
Teacher 33 12.12±6.47

Individual merchants 20 13.50±6.69

Others 23 13.13±5.89
Years of marriage (years) 266 13.36±5.77 0.700 0.793

Presence or absence of biological children Yes 53 13.51±4.93 0.440 0.835

No 213 13.32±5.97
Type of infertility Primary infertility 131 13.36±6.41 0.005 0.945

Secondary infertility 135 13.39±5.09

Causes of infertility Female factor 157 13.52±5.94 0.549 0.650
Male factor 36 12.50±5.33

Reasons for both parties 45 13.89±6.30

Unknown reason 28 12.71±4.38
Fertility pressure from others Very big 67 15.18±5.14 4.913 0.001**

Big 92 13.22±5.75

Normal 74 13.12±5.97
Small 13 13.15±6.26

Very small 20 8.95±4.41

Per capita monthly income of the family (yuan)

Duration of infertility (years)

≤1000 49 15.82±4.67 3.846 0.005**
1001~3000 59 13.95±5.61

3001~5000 106 12.55±6.12

5001~10,000 44 12.43±5.93
>10,000 8 10.75±4.71

266 13.36±5.77 0.627 0.644

Have you ever been treated Yes 186 13.33±5.64 0.014 0.906
No 80 13.43±6.09

Notes: *P<0.05, **P<0.01.
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diagnosed with infertility, and the time after diagnosis was less than one year. Around 69.9% of the infertile women had
treatment experience before, and 38.3% of them have been married for less than 3 years. About 80.1% of them currently
have no biological children, and 49.2% of them are primary infertility. Among the 266 women we investigated, 59% of
the causes of infertility came from women, 13.6% from men, 16.9% from both husband and wife, and 10.5% belonged to
unexplained infertility. About 59.8% of the infertile women have “big” or “very big” pressure from others.

Univariate Analysis of SAD in Infertile Patients
The data of univariate analysis indicated that significant differences in SAD could be observed among patients in terms of
different education levels, fertility stress levels, and per capita monthly income (Table 1). However, no statistical
differences were observed in terms of age, nationality, residence place, occupation, years of marriage, presence or
absence of biological children, type of infertility, duration of infertility, have you ever been treated, and causes of
infertility between different groups (Table 1).

The Scores of Stigma, SAD, and Psychological Resilience of Infertility Patients
The total score of SADS was 13.36 ± 5.77, which was in the middle level. The scores of each dimension are listed in
Table 2. The score of social avoidance of infertile women was 6.80 ± 2.97 and the social distress was 6.56 ± 3.38, which
was in the middle level. The total score of ISS was 77.84 ± 16.91, which were in the middle levels. In addition, the scores
of CD-RISC were 58.84 ± 12.24, which was in the low level (Table 2).

Correlation Between Stigma and Psychological Resilience and SAD
Significant positive correlation between stigma and social avoidance (r = 0.308, P <0.01), social distress (r = 0.257, P <
0.01), SAD (r = 0.309, P <) was observed (Table 3). Stigma was negatively correlated with psychological resilience (r =
−0.405, P < 0.01). In addition, psychological resilience was remarkably negatively correlated with social avoidance (r =
−0.340, P < 0.01), social distress (r = −0.331, P < 0.01), SAD (r = −0.369, P < 0.01) (Table 3). With the increase in
stigma score, the score of SADS also increased (Figure 1A), while with the increase in psychological resilience score, the
degree of SADS gradually decreased (Figure 1B). These data indicated that stigma was positively correlated with SADS
in infertile women, and psychological resilience was negatively correlated with SADS, which was in consistent with the
results of Table 3.

Mediating Effect of Psychological Resilience on Stigma, SAD in Infertile Patients
According to the correlation analysis between psychological resilience and stigma, SAD and stigma might exert a direct
effect on SAD, and psychological resilience might be the mediating factor of stigma and SAD. Amos 23.0 software was

Table 2 The Scores of Different Dimensions of Infertile
Women (n = 266)

Items Score (Mean±SD)

Total ISS score 77.84±16.91

Self-devaluation 19.04±5.52

Social withdrawal 16.03±4.00
Public stigma 25.72±7.83

Family stigma 17.06±5.16

Total SADS score 13.36±5.77
Social avoidance 6.80±2.97

Social distress 6.56±3.38
Total CD-RISC score 58.84±12.24

Tenacity dimension 29.73±7.17

Self-strength dimension 19.78±4.31
Optimism dimension 9.32±2.65
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Table 3 Correlation Between Stigma and Psychological Resilience and Social Avoidance and Distress

Dimensions Stigma Self-
Devaluation

Social
Withdrawal

Public
Stigma

Family
Stigma

Social
Avoidance
and Distress

Social
Avoidance

Social
Distress

Psychological
Resilience

Tenacity
Dimension

Self-
Strength
Dimension

Optimism
Dimension

Stigma 1

Self-devaluation 0.732** 1

Social withdrawal 0.690** 0.496** 1
Public stigma 0.853** 0.441** 0.460** 1

Family stigma 0.665** 0.277** 0.258** 0.452** 1

Social avoidance
and distress

0.309** 0.280** 0.275** 0.218** 0.171** 1

Social avoidance 0.308** 0.290** 0.316** 0.223** 0.174** 0.894** 1

Social distress 0.257** 0.222** 0.192** 0.175** 0.191** 0.920** 0.646** 1
Psychological

Resilience

−0.405** −0.182** −0.250** −0.155* −0.051 −0.369** −0.340** −0.331** 1

Tenacity dimension −0.160** −0.125* −0.217** −0.123* −0.036 −0.322** −0.287** −0.297** 0.938** 1
Self-strength

dimension

−0.243** −0.206** −0.210** −0.209** −0.098 −0.375** −0.353** −0.329** 0.864** 0.696** 1

Optimism

dimension

−0.319** −0.164** −0.226** −0.042 0.023 −0.227** −0.220** −0.193** 0.678** 0.498** 0.483** 1

Notes: *P< 0.05, **P< 0.01.
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used to build a structural equation model to verify the hypothesis above. Stigma (self-devaluation, social withdrawal,
public stigma, family stigma) was set as independent variables, psychological resilience (tenacity, strength, optimism)
was set as mediating variables, and SAD was set as dependent variables. The hypothesized mediation model between
stigma and SAD is illustrated in Figure 2A.

The mediating role of psychological resilience in the association between stigma and SAD is shown in Figure 2B. The
results of mediation analyses showed that the significance of the direct, indirect and total effects in a mediation model
was indicated in Table 4 and Figure 2B. The model shows that the stigma of infertile women has a negative predictive
effect on psychological resilience (β = −0.312, P < 0.01), and that psychological resilience has a negative predictive
effect on SAD (β = −0.373, P < 0.01), stigma has a direct positive predictive effect on SAD (β = 0.338, P < 0.01), there is
a positive mediating effect between stigma and SAD in women with infertility, and the mediating effect is 0.116,
accounting for 25.5% of the total effect.

The results of mediation analyses also showed that the total effect (path c) of stigma on SAD was significant (β=
0.454, P < 0.001). Moreover, when psychological resilience was modeled as a mediator, the path coefficient of stigma on
SAD decreased significantly (c’ = 0.338, P < 0.01). The bias-corrected and accelerated bootstrap test indicated that
psychological resilience significantly mediated the relationship between stigma and SAD (a*b = 0.116, BCa 95% CI:
0.046~0.254). The empirical 95% CI did not consist of zero, indicating that psychological resilience partially mediated
the relationship between stigma and SAD (Table 4).

The model presented in Figure 2B was fully supported by all standard goodness-of-fit indices (χ2/df < 3, GFI = 0.958,
AGFI = 0.921, NFI = 0.934, IFI = 0.965, TLI = 0.947, CFI = 0.964, and RMSEA = 0.063) (Table 5). Thus, stigma
directly affected SAD and also influenced SAD indirectly by the mediating pathway of psychological resilience. The
above results have proved the hypothesis, which was mentioned in the article.

Discussion
The total score of SAD was 13.36±5.77, which was close to the medium level. We compared our data with another
infertility study46 in China, and found that Chinese women with infertility have higher levels of SAD compared with
healthy Chinese women. The SAD level of infertile patients with lower education level (below senior high school) was
higher than that of with higher education level (above junior college). This might be explained by the reason that patients
with higher education level have a higher level of disease awareness and are more likely to accept the fact of infertility.
Therefore, infertility patients with higher education are more likely to take a positive attitude to social interaction, and the
degree of SAD is relatively low.47 In addition, the SAD level of infertile patients with higher monthly income was lower.
Women with higher income may balance their attention to infertility through their work and career, and have higher
levels of disease perception and control. They might have more psychological adjustment skills and methods to help
them alleviate negative emotions and maintain normal social activities.19,48 Infertility patients with very low reproductive

Figure 1 Correlation analysis between stigma and psychological resilience and SADS. (A) The correlation analysis between stigma and SADS; (B) the correlation analysis
between psychological resilience and SADS.
Abbreviation: SADS, social avoidance and distress scale.
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pressure scored the lowest in SAD, while infertility patients with very high reproductive pressure scored the highest in
SAD. It might be explained by the reason that social attention from the outside world will make infertile women more
sensitive, and they do not want to be asked about having children by relatives or friends. Therefore, they tend to take an
evasive attitude towards all kinds of social activities, which leads to a serious degree of SAD.49

The above results suggest that clinical medical staff should pay more attention to the infertility patients with low
education level, low income and greater social pressure, and give them targeted psychological counselling. In the process

Figure 2 Mediating role of psychological resilience between stigma, social avoidance and distress. (A) Hypothesized mediation model (a, b, and c’ = unstandardized
regression coefficients): indirect effect = a*b; direct effect = c′; total effect c = sum of indirect and direct effect = a*b + c’; (B) the structural equation model of the mediating
role of psychological resilience between stigma, social avoidance and distress (X1: self-devaluation; X2: social withdrawal; X3: public stigma; X4: family stigma; Y1: tenacity
dimension; Y2; self-strength dimension; Y3: optimism dimension Y4: social avoidance; Y5: social distress; ellipse: the latent variables; Rectangle: the observed variables; black
arrow: the endogenous variable; SAD is the endogenous latent variable; stigma is the exogenous latent variable; resilience is the mediator variable; e1 and e2 are the
equation error, and e3-e11 is the measure error).
Abbreviation: SAD, social avoidance and distress.
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of medical treatment, medical staffs should create a friendly environment, help them expand their social support system
to obtain more emotional and spiritual support, reduce their perceived emotional or social isolation, and then reduce their
SAD level, so that infertility patients can cooperate with infertility treatment with a better attitude and the outcome of
assisted reproduction could be improved. In a recent study, social pressure during pregnancy among Malian women in
West Africa is a more significant predictor of depressive symptoms than the infertility status itself.8 Therefore, future
research should measure the social pressure of pregnancy using a simple and psychometrically sound instrument, the
5-item, 3-point Likert Social Pressure for Pregnancy Scale.8 Results from this understudied concept of social pressure in
pregnancy may advance research and clinical practice in the infertility area.

Studies have shown that females with an unfulfilled wish for a child have different degrees of stigma, and the stigma
mainly derives from themselves, families, friends, relatives, classmates, and society.14 Stigma could cause some negative
effects on infertility patients, such as anxiety, depression, low self-esteem, decreased life satisfaction, social isolation, and
social avoidance.50 The experience of stigma seriously affected the ability of patients to work, seek outside help and
communicate with others.18,51,52 This study confirmed the direct predictive effect of stigma on SAD. The intermediary
test results showed that the total effect of stigma on SAD was 0.454. Stigma not only had a direct effect on SAD (β =
0.338, p < 0.01 but also indirectly affected SAD through psychological resilience. The stigma of infertility patients was
mainly reflected in self-derogation and social withdrawal, which are the potential mechanisms of SAD.17 SAD behaviors
were related to negative emotions, stigma and social discrimination.53 Individuals with a high level of stigma are more
likely to adopt negative coping styles, such as closing themselves and unwilling to communicate with family and friends,
which further aggravates their loneliness and SAD in social life.34,54,55

Psychological resilience is an important predictor of mental health.56 Individuals with a high level of psychological
resilience have some qualities, such as tenacity, self-improvement and optimism. They could actively and effectively
deal with the adverse effects of infertility, actively seek help and social support, and properly avoid the sources of
stress.56,57 They tend to show more positive social-oriented behaviors.40 In this study, we demonstrated that psycholo-
gical resilience might play a positive role in coping with stress and adversity in infertile patients. Psychological
resilience can help patients effectively cope with the adverse effects of disease and buffer the adverse effects of negative
emotions, so as to play a buffer function in SAD of infertile patients. As a mediator, this may be the underlying
mechanism of psychological resilience. Therefore, improving the stigma and resilience of infertility patients through
psychological intervention may be an effective strategy to increase their psychological adaptability and reduce SAD. In
order to improve the social ability of infertile patients, the following suggestions were put forward. (1) The positive
factors (psychological capital, psychological resilience, subjective well-being) of patients should be actively explored to

Table 4 Psychological Resilience in the Mediating Effect Model Between Stigma, Social Avoidance and Distress

Independent Variable Mediating Variable Dependent Variable 95% CI P

Point estimate Low Upper

Stigma Psychological resilience Social avoidance and distress Direct effect 0.338 0.158 0.612 0.000

Indirect
effect

0.116 0.046 0.254 0.001

Total effect 0.454 0.244 0.777 0.000

Table 5 Fitting Indicators of the Structural Equation Model of Social Avoidance and Distress, Psychological Resilience and Stigma of
Infertility Patients

Item χ2/dƒ GFI AGFI NFI IFI TLI CFI RMSEA

Fitting index 2.039 0.958 0.921 0.934 0.965 0.947 0.964 0.063

Fitting standard <3.00 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90 <0.08
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reduce stigma, SAD; (2) Psychological intervention (mindfulness therapy, group cognitive therapy, rational emotional
behavior therapy) can guide patients to face the disease with a positive attitude, reduce or eliminate negative emotions,
treat other people’s discrimination and exclusion correctly, learn to accept themselves, reduce stigma and improve social
skills.

A few limitations exist in the present study. Firstly, the cross-sectional design in this study cannot establish causal
relationships among study variables. Secondly, only one hospital was selected, and the sample source was relatively
limited. Multi-center and large sample research are needed to validate the conclusions of this study. Finally, the results of
this study might be limited by unmeasured confounders.

Stigma was highly associated with SAD, whereas psychological resilience was negatively associated with SAD.
Stigma can directly affect SAD in infertility patients and can also indirectly affect SAD through psychological resilience.
Psychological resilience plays a positive role in alleviating the psychological problems of patients and could reduce the
negative effect of stigma on the development of SAD. Stigma and psychological resilience are potentially changeable
factors and also important targets to improve the SAD of infertility patients.

Conclusion
This study firstly studied the relationship between stigma, psychological resilience, and SAD in infertile patients
systematically. The mediating role of psychological resilience between stigma and SAD was firstly reported. During
the treatment process, medical staff should find out the stigma of infertility patients over time, take targeted psycholo-
gical intervention measures, to improve psychological resilience level and alleviate SAD. Clinical medical workers
should give culturally appropriate psychological counselling to infertility patients, promote their affirmation of self-value,
guide them to find their own advantages, and then integrate into normal social activities. This study might provide a new
strategy for the psychological intervention of infertile patients.
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