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Objective: There is a significant need in Pakistan to investigate the psychological 
effects of infertility on the mental health of infertile men. The current study 
examined how fear of intimacy affects neuropsychological impairment and 
evaluated its relationship to other variables including quality of life and mental 
toughness.

Method: An analytical cross-sectional study was carried out on infertile male 
patients in various healthcare settings in Punjab, Pakistan. The participants were 
recruited using a non-probability (purposive) sampling strategy. The sample size 
was 120 infertile. SPSS 26 was used to analyze the data.

Results: Fear of intimacy was found significant impact on neuropsychological 
impairment (r = 0.40; ***p < 0.001), as well as fear of intimacy, significantly 
associated with emotional problems (r = 0.48; **p < 0.01), learning problems 
(r = 0.33; **p < 0.01), sensory and motor problem (r = 0.55; **p < 0.01), concentration 
problem (r = 0.21; **p < 0.01), mental & physical in coordination (r = 0.37; **p < 0.01) 
and depression (r = 0.22; **p < 0.01). Fear of intimacy has negative impact on 
QoL (r = −0.25; *p > 0.05). Similarly, neuropsychological impairment was found 
to be  negatively associated with QoL (r = −0.52; **p > 0.01). The relationship 
between fear of intimacy and neuropsychological impairment was found to 
be significantly mediated by QoL. Furthermore, the findings revealed that mental 
toughness significantly moderated the relationship between fear of intimacy and 
neuropsychological impairment.

Conclusion: Overall, infertile men in Pakistan had relatively high levels of fear 
of intimacy, which largely caused neuropsychological impairment. This study 
can help neuropsychological researchers, mental health professionals, as well as 
policymakers in improving clinical mental health practices for infertile patients.
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Background of the study

Infertility is defined as the inability to conceive after 1 year of 
continuous, unprotected sexual activity and affects approximately one 
out of every five couples globally (1, 2). Around the world, many 
people between the ages of 15 and 49 are affected by infertility (3). 
According to a prior study, 15.5% of reproductive-age women in the 
USA experience infertility (4), 24.5% of women in France (5), and 
25.5% of women in China (6). It is recognized that infertility is a 
global public health issue that affects both genders’ reproductive 
health (7). There may be between 60 and 80 million infertile couples 
(8, 9). Infertility is a sad journey for both genders (10, 11).

Male attributes constitute almost 50% of all cases, and nearly 7% 
of men worldwide are affected by this status (12). Moreover, it has 
been extensively established that infertility has a substantial influence 
on both spouses’ mental well-being, with difficulties such as poor self-
esteem, sexual misery, miserable, guilt, panic, frustration, and 
interpersonal troubles between them. Moreover, some studies have 
found that these negative feelings can be harmful to personal health, 
marital satisfaction, relationship quality, and even pregnancy, leading 
to a vicious cycle (13). Potentially negative dose–response associations 
between stress (14) and unhappiness (15) and sperm quality have been 
discovered in males (concentration, motility, and total sperm count). 
Man’s reproductive dysfunction, a significant leading contributor to 
male infertility, is intimately linked to mental illness (16, 17). 
Management of infertility is intimately tied to a patient’s mental 
condition, and coping with infertility has a considerable negative 
influence on their psychological well-being and general happiness. 
These might result from two underlying factors: the significance of 
motherhood in a couple’s lives and the connection between fertility 
and patients’ cognitive dysfunction as psychological (social, relational, 
and marital) experiences.

Theory and development of 
hypotheses

Coping theory was used in this investigation to assess the 
hypothesized effects. Coping is described as “the neurocognitive and 
behavioral efforts expended to handle certain external and/or internal 
pressures which are evaluated as surpassing the human’s capabilities 
(18).” Coping refers to the adaptive activities taken by an individual in 
reaction to a damaging illness that impacts his or her lifestyle (19). 
Inside this contextual model, the adapting hypothesis is the most 
extensively utilized and accepted in neuropsychology.

Ultimately, how patients cope is determined by the resources 
accessible to people (quality of life, neurocognitive, psychological, and 
behavioral) (20). Similarly, in the present study, during infertility 
illness, infertile patients would question themselves, “What is at risk 
for me in this scenario?” The main problem is determining the 
probable consequences of this occurrence (particular internal/external 
demands) and the personal awareness of the infertility disorder (18). 
There are two main categories of obstructive illnesses in monitoring: 
challenges, which are reported cases that are perceived to have positive 
outcomes (infertile patients will experience low fear of intimacy levels 
in this study due to infertility), and affects, which are incidents that 
are interpreted to have negative adverse consequences) (due to high 
fear of intimacy patient will face the problems of neuropsychological 

impairment such as). People frequently evaluate their coping choices 
(mental toughness as an internal resource) in addition to judging the 
seriousness of disease. Infertile patients make decisions on their 
amount of control over the circumstance and what they feel should 
be done about it based on the coping strategies that are accessible to 
them. As previously stated, coping theory is suited for analyzing the 
predicted model since it tackles the complete process of how these 
infertile individuals would adapt to an illness associated with infertility.

Fear of intimacy, QoL, and 
neuropsychological impairment

In addition to anxiety, sadness, social isolation, and diminished 
libido, it can cause marital conflict, a sense of helplessness, guilt, 
humiliation, and worthlessness (21, 22). Studies by Onofre et al. (23) 
and Bhamani et al. (22) claim that “male factor” infertility accounts 
for 35% to 50% of cases of infertility in South Asian low and middle-
income nations (LMIN). Tragically, societal and cultural factors affect 
how society views infertile patients. In our patriarchal society, infertile 
partners who are unable to conceive a child are frequently the target 
of discrimination and shame (24). As a result, infertile women are left 
out of social and traditional rituals (25), are physically, emotionally, 
and verbally mistreated, and frequently get divorced even if the 
primary problem is with men (25, 26). Thus, infertile individuals who 
are accused of being childless experience emotional sadness, 
frustration, poor mental health, and social dysfunction, which may 
harm their marital relationship (fear of intimacy), as well as their 
quality of life (27, 28). The phrase “fear of intimacy,” sometimes known 
as “intimacy avoidance,” refers to a fear of having intimate emotional 
or physical contact with another person (29). According to some 
scholars, both intimacy avoidance and marital issues are associated 
with psychological illnesses (30).

Infertility can have an impact on an individual’s 
neuropsychological functioning (31), which may lead to 
neuropsychological impairment. According to the Diagnostic and 
Statistical Manual of Mental Illnesses, Fifth Edition (DSM-5 American 
Mental Association 2013), neuropsychological impairment symptoms 
in psychiatric disorders are characterized by impaired decision-
making, attention, memory, and executive function. One of the most 
prevalent and enduring signs of depressive disorders is 
neuropsychological impairment. According to Cha et  al. (32), 
neuropsychological impairment is found in more than 90% of patients 
with mental disorders (MDD). Based on the foregoing data, we can 
assume that male infertiles’ fear of intimacy (losing marital 
relationships) may cause their neuropsychological impairment 
symptoms to worsen over time.

Numerous physiological, psychological, and social effects, such as 
grief, anxiety, stigma, and social isolation, can have a detrimental 
influence on the QoL of those who are suffering from infertility (33, 
34). QoL is defined similarly by the WHO as “individuals’ judgments 
of their place in life in respect to their aims, aspirations, standards, and 
worries, as well as in the context of the culture and value systems in 
which they live” (35). Fertility QoL thus provides a comprehensive 
picture of the life circumstances of infertile patients during their 
infertility period (36, 37). Numerous studies have revealed that the 
quality of life (QoL) of infertile women was lower than that of their 
fertile counterparts. Furthermore, it has been shown that low 
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reproductive QoL in infertile women is negatively correlated with 
medication compliance (38) and may lead to mental dysfunction (39). 
Various researchers claimed women’s infertility has been connected to 
a lower quality of life (35, 40). Furthermore, based on Zurlo et al.’s (41) 
research, we  can assume that QoL is an important factor that 
influences infertile men’s intimacy-related fear as well as their 
neuropsychological impairment.

In the same way, infernality may affect our cognitive abilities such 
as control and confidence (42). Similarly, these cognitive abilities close 
link with mental toughness. Furthermore, mental toughness is a 
psychological trait that governs how people react to pressure, difficulty, 
and discomfort independent of their environment (43). The 
development of psychological resilience can be  aided by mental 
toughness, which can shield against the detrimental psychological 
impacts of infertility (31). Strong self-esteem, optimism, self-
confidence, problem-solving skills, and a happy existence are all traits 
that are correlated with mental toughness. Thus, it appears that mental 
toughness is the key to enhancing patients’ quality of life during 
stressful situations (44, 45). Mentally tough people are more likely to 
perceive their environment as within their control, to believe they are 
capable and influential, to stick with their goals even when things go 
challenging and to see problems as opportunities for growth (46). In 
line with all of the preceding points, we propose our research model 
reveals how fear of intimacy effect infertile men’s neuropsychological 
impairment through mediating influence of QoL as well as how 
mental tough buffers the effect of fear of intimacy on 
neuropsychological impairment. In light of the preceding literature, 
the hypotheses of this investigation were as follows:

H1. Fear of intimacy is positively related to neuropsychological  
impairment.

H2. Fear of intimacy is negatively related to quality of life.

H3. Neuropsychological impairment is negatively related to 
Quality of life.

H4. The indirect association between fear of intimacy and 
neuropsychological impairment is mediated by quality of life.

Moderating role of mental toughness

Mental toughness reduces the negative psychological effects of 
disease (47). Mental toughness and mental health are positively 
associated (48). According to current studies, establishing mental 
toughness is one approach to cope with the psychological health 
challenges brought on by infertility disease (47). For example, Jones 
and Parker (49) discovered that higher levels of mental toughness were 
connected with lower risk factors in terms of the repercussions of the 
illness that causes infertility. A different study found that persons with 
higher mental toughness are less likely to become ill (50). Similarly, 
individuals with poorer mental toughness had more difficulty dealing 
with the situation’s emotional obstacles. According to the primary 
component of the coping theory, this study interprets mental 
toughness, which is a psychological resource for infertile patients that 
helps them cope with cognitive impairment. According to this study, 

persons with low mental toughness are more vulnerable to stresses 
associated with their disease that risk their mental health. These 
people, who think they lack the ability to satisfy their cognitive 
demands, are likely to be  the most alarmed by the possibility of 
neuropsychological impairment and QoL. Those with high levels of 
mental toughness, on the other hand, would suffer less overall 
neuropsychological impairment and would be less affected by new 
pressures. This demonstrates that mental fortitude can mitigate the 
particular relationship between fear of intimacy and neurocognitive 
impairment. As a result, we proposed the following hypotheses:

H5. The indirect association between fear of intimacy and 
neuropsychological impairment is moderated by 
mental toughness.

Methods

Study design and data collection

From December 2021 to May 2022, we  conducted a cross-
sectional study in Punjab Province, Pakistan. To test hypotheses, the 
participants were recruited from various healthcare departments. 
Infertile patients over the age of 18 who had been diagnosed with 
infertility and could communicate fluently in Urdu were eligible to 
participate. Infertile patients who were currently infertile with a 
history of other psychiatric illnesses and cognitive impairments, as 
well as infertile women, were excluded from the current study. The 
study encouraged all eligible participants to take part. The researchers 
confirmed that the participants were well-informed about the study’s 
goal and procedures. After receiving written informed permission, 
individuals were asked to complete a structured questionnaire. A 
closed-ended structured questionnaire with a maximum Likert scale 
of 1 to 5 (where 1 = strongly disagreed and 5 = strongly agreed) was 
utilized in the current study, which was first created in English. 
Respondents were informed that participation was completely 
voluntary and that they could withdraw from the study at any point 
during the data collection process. Ethical approval was obtained from 
the relevant departments, and the responses of the participants were 
kept secret from any participating firm executive. The survey had 174 
participants in total, but the authors only received 133 sets of 
completed questionnaires, 13 questionnaire sets were eliminated from 
this study because they were insufficient, leaving 120 questionnaire 
sets that could be used and had a response rate of 68.96%.

Measures

Fear of intimacy with helping professional 
scale (FIS-HP)

The FIS-HP scale has 18 items. The FIS-HP is being developed to 
measure an individual’s level of comfort in discussing personal feelings 
with a professional partner. The items are evaluated on a 5-point scale 
ranging from 1 (not at all indicative of me) to 5 (extremely 
characteristic of me), with a total score ranging from 18 to 90. 
Individuals with high FIS–HP scores indicate fear of sharing, anxiety 
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over close sharing, and fear regarding intimacy. It has a high level of 
convergent validity. Cronbach’s alpha is 0.88, showing sufficient 
internal consistency (51).

Mental toughness questionnaire (MTQ 10)

The MTQ-10 is a short summary of the MTQ-18 that includes the 
most valuable items in each of the four 4Cs dimensions (i.e., challenge, 
commitment, control, and confidence). “I generally handle any 
problems that arise well,” for example. The MTQ-10, like the previous 
MTQ, assesses a five-point Likert scale, with 1 representing “disagree” 
and 5 representing “agree.” It assesses the 4Cs as well as provides an 
overall score of mental toughness (control, commitment, challenge, 
and confidence). Even though the MTQ-10 has shown promising 
predictive validity. Cronbach’s alpha is 0.76, and the MTQ-10 has a 
satisfactory reliability score of 0.77 (52).

World Health Organization’s quality of life 
questionnaire (WHOQoL-BREF)

The 26-item WHOQOl-BREF self-assessment questionnaire 
addresses four aspects of QOL (psychological, physical, social, and 
environmental domains). A high Likert scale score on the WHOQOL 
five-point BREF indicates a high quality of life while a low score on 
this scale reveals low QoL. WHOQOL-BREF has a Cronbach value of 
0.78, with higher scores indicating better quality of life (53, 54).

Neuropsychological impairment scale (NIS)

The Neuropsychological Impairment Scale (NIS), which has 46 
items, will be used in this study. The NIS is a four-point Likert Type 
Scale that ranges from 1 to 4 such as 1 = “never,” 2 = “sometimes,” 
3 = “most of the time” and 4 = “all of the time.” The sum of the scores 
represents the infertile patient’s overall neuropsychological 
impairment. The potential range of NIS scores is 46–184. The 
Neuropsychological Impairment Scale (NIS) assesses emotional, 
learning, concentration, mental, and physical coordination issues (55). 
It has satisfactory validity and a 0.83 Cronbach value. NIS has six such 
subscales as Emotional problems, learning problems, sensory and 
motor problem, concentration problem, mental & physical in 
coordination and depression. These all subscales measure an 
individual’s Neuropsychological Impairment.

Sociodemographic factors

A structured survey form was designed to collect initial 
information from applicants about their demographic variables such 
as age range, education level, socioeconomic status, family life, mode 
of treatment, treatment duration, and living style (see Table 1).

Ethical approval

The Institutional Ethical Review Committee of the International 
Islamic University approved the ethical permission (ERC No. IIUI /

PSY MSCP 397-21) for conducting research and consent for data 
collection. Before the start of this study, the study participants signed 
a written informed consent form. We provided the study participants 
with complete confidentiality. Only the researchers had access to 
the data.

Analytical strategy

In this study, a two-step approach (56) was utilized to test the 
hypothesized model, as well as SPSS-26 and AMOS-24 were applied 
for data analysis. The descriptive statistical analysis for the constructs 
is shown in Table  1. The common method bias (CMB) was also 
explored. This was done since obtaining data from a single source at 
the same time might produce problems for CMB in the research (57). 
To prevent CMB, this study used the Harman single factor assessment 
technique. If the first element accounted for more than half of the 
variance in the CMB, the study would have a serious problem. The 
unrotated analysis found that the first component explained 26.38% 
of the variance, showing that the CMB was not a significant concern 
in this research.

Measurement model

The data was analyzed using SPSS 26 and AMOS-24 versions, as 
well as a structural modeling approach. In the behavioral sciences, 
structural modeling, a highly general statistical modeling tool, is 
frequently used (58, 59). The model’s fit was analyzed, and the 
categories of goodness-of-fit measurements, incremental fit measures, 
absolute fit measures, and parsimonious fit measures suggested by 
Khan et al. (60) were measured. x2 = 187.34, df = 141, RMSEA = 0.032, 
CFI = 0.968, SRMR = 0.039, NFI = 0.926, IFI = 0.943, and GFI = 0.919; 
all values were within the specified range; the findings indicate that 
the fit between the measurement model and the data set are 
satisfactory. To validate the survey questionnaire’s objective and scope, 
a series of tests, including maximum shared variance (MSV) and 
average shared variance (ASV), were used. Every loaded item exceeded 
the acceptable standard value of 0.60 (61). Cronbach’s alpha values 
range from 0.700 to 0.900 in Table 2, which is higher than the previous 
researchers’ suggested threshold value of 0.70 (61–63). Additionally, 
the composite reliability values, which ranged between 0.731 and 
0.917, exceeded the predicted threshold of 0.70 established by 
Nunnally (63). The extracted average variance (AVE) ranged from 
0.518 to 0.816, which was somewhat higher than the actual MSV (64, 
65) and may be  higher than the benchmark value of 0.50 
recommended by Bagozzi (64). Furthermore, all ASV values appeared 
to be  lower than MSV. By adding up the results, the convergent 
validity of the measurement model as an accuracy measuring 
technique was confirmed. Table 2 provided additional evidence of 
discriminant validity. As long as all of the AVE square roots were 
greater than their correlation, the model’s discriminant validity could 
be said to have been established.

Results

Results from the structural model clearly show that the entire 
model is technically accurate because the values of x2/df = 1.95, 
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RMSEA = 0.06, CFI = 0.96, GFI = 0.91, IFI = 0.95, and NFI = 0.92 are 
over the threshold value suggested by Tripp and Hair (66). Results 
reveal that, as depicted according to Figure 1, the majority of the 
hypotheses are supported. The results display that fear of intimacy has 
significant association with neuropsychological impairment (r = 0.40; 
**p < 0.01). H2: here fear of intimacy is significantly negative associated 
to QoL (r = − 0.18; *p > 0.05) and H3: that neuropsychological 
impairment has significant negative effect on the QoL (r = − 0.52; 
**p < 0.01) (Table 3).

To examine how QoL mediated the relationship between fear of 
intimacy and neuropsychological impairment, we used the bootstrap 
approach. We used Milman’s et al. (67) bootstrap approach (bootstrap 
sample size = 5,000) to generate asymmetric confidence intervals (CIs) 
for the indirect association because the bootstrapped CIs approach 
generates asymmetric CIs for the indirect relationship using the 
respective distributions of the two regression coefficients that 
comprise the product term, it produces a more accurate estimate of 
the indirect relationship than conventional methods such as the Sobel 
test (67). Table 4 displays the findings of the mediating effects that 
QoL significantly mediated the relationship between fear of intimacy 
and neuropsychological impairment because CL (−1.31, −0.65) did 
not contain zero, continuing to support H4.

To examine of the moderating role of mental toughness on the 
association between fear of intimacy and neuropsychological 
impairment was presented in Table 4. We used sequentially test four 
models. Three control variables were entered into model 1; the 
findings indicated that the control variables are non-significant. The 
outcomes of model 2, took control variables and intimacy fear into 
account. With an R2 of 0.18 (F = 26.73, p < 0.01), the outcomes 
demonstrated that the explained variation was significant. Model 3 
has mental toughness as a moderator. The outcomes demonstrated 
that the explained variance was significant with an R2 of 0.23 
(F = 15.98, p < 0.01). Model 4 has an interaction term. With an R2 
of 0.26* (F = 12.42, p < 0.05), the results indicated that explained 
variance is also statistically significant. Overall, the association 
between fear of intimacy and neuropsychological impairment is 
significantly moderated by mental toughness. Similar to this, the 
interaction plot (see Figure 2) using mean centering demonstrated 
that this association was weaker at the greater level of mental 
toughness (β = −0.04, p = ns) nonsignificant as opposed to the lower 
level (β = 0.43, p < 0.001). According to this, patients with a high 
level of mental toughness experience less intimacy-related fear and 
sense less neuropsychological impairment. The interaction’s pattern 
is consistent with H5.

TABLE 1 Demographics variables of the study.

Variables N Percentage Variables N Percentage

Age Duration of infertility

Young adult 53 44.2 1–5 years 23 19.2

Middle adult 39 32.5 6–10 years 21 17.5

Older adult 28 23.3 11–15 years 35 29.2

Education 16–20 years 38 31.7

Under Matric 29 24.2 Up to 20 years 3 2.5

Matric 25 20.8 Profession

Intermediate 15 12.5 Private job 47 39.2

Graduation 36 30.0 Govt. job 52 43.3

Master 15 12.5 Business 21 17.5

Family SES

Nuclear 74 61.7 Low 44 36.7

Joints 46 38.3 Medium 38 31.7

Mode of treatment High 38 31.7

Government 57 47.5

Private 63 52.5

N = 120.

TABLE 2 Psychometric properties of measurements.

Constructs FL α CR AVE MSV ASV Skewness Kurtosis

FI 0.842–0.939 0.900 0.917 0.789 0.048 0.028 −0.991 1.932

MM 0.669–0.781 0.748 0.740 0.541 0.044 0.007 −0.472 0.872

QoL 0.643–0.769 0.720 0.731 0.518 0.452 0.201 −0.673 0.243

NPI 0.752–0.833 0.811 0.826 0.693 0.491 0.242 −0.763 1.267

FL, factor loadings; CR, composite reliability; AVE, average variance extracted; ASV, average shared variance; MSV, maximum shared variance; QoL, quality of life; NPI, neuropsychological 
impairment. At the p < 0.001 level, all factor loadings are significant.
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Discussion

Unwanted childlessness may have detrimental effects on the 
psychological health of infertile people. Infertile patients’ high anxiety, 
low self-esteem, mood swings, or sadness have all been linked to 
unfulfilled child wishes (68–73). Even though other scholars have 

looked into the influence of infertility on individuals’ psychological 
wellbeing, resilience, family or social support, and mental problem 
such as depression, anxiety, stress, etc. in the context of gender 
difference (74–76), whereas this study differed in that it studied the 
influence of fertility on neuropsychological prospects as well as 
intimacy-related problem in the context of male infertile patients in a 

FIGURE 1

Research model.

TABLE 3 Variance estimates, means, standard deviation and intercorrelations matrix.

Variables 1 2 3 4 5 6 7 8 9 10 11

Fear of intimacy –

Mental toughness −0.18* –

QoL −0.25** 0.24** –

NPI 0.40*** −0.23** −0.52** –

Emotional 

problem

0.48** −0.39 −0.64* 0.34*** –

Learning problem 0.33** −0.52 −0.48** 0.41** 0.60** –

Sensory and 

motor

0.55** −0.22 −0.17 0.27*** 0.32** 28** –

Concentration 

problem

0.21** −0.48* −0.12* 0.61* 0.32* 0.38* 0.22** –

Mental and 

physical in 

coordination 

problem

0.37** −0.63 −0.29* 0.55** 0.37** 58 0.30** 0.23* –

Depression 0.22*** −0.31 −0.12*** 0.62*** 0.40** 0.45** 0.20** 36** 0.23* –

M 64.85 18.85 23.80 96.76 32.39 48.33 13.04 19.77 14.32 10.21 –

SD 8.89 4.05 6.25 13.63 6.47 7.05 3.00 4.67 3.42 2.31

*p < 0.05, **p < 0.01, ***p < 0.001. QoL, quality of life; NPI, neuropsychological impairment; M, means; SD, standard deviation. n = 120. Reliability information is on the diagonal. Variables are 
connected via group-mean centered correlations. A rough association was produced by averaging the factors. Correlation coefficients are shown in cells with a dash.
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developing country (i.e., Pakistan) by looking at unmentioned 
variables such as age, education, family structure, mode of treatment, 
duration of infertility and professional perspectives of just male 
patients because male infertility has gone almost ignored and 
unmentioned in the psychoanalytic literature (77).

Past studies were struck by the disparity between the extensive 
psychological research on infertility in women and the remarkable 
lack of material on men’s emotional and neuropsychological 

experiences with infertility (78). Even though reproductive 
endocrinologists agree that male factor infertility accounts for around 
45% of all cases of infertility, this disparity persists (79). Similarly, after 
looking into the research history, no research work on male infertility 
has been done in Pakistan while in our patriarchic society male plays 
a significant role in society and male infertility is a large portion of our 
population. Similarly, unfortunately in our society women are blamed 
and the illusion that women are the root cause of infertility without 

TABLE 4 Bootstrap results of the direct effects of fear of intimacy on outcome variables and moderating role of mental toughness.

Direct and indirect effects of fear of intimacy on NPI Β LLCI ULCI

Fear of intimacy → Neuropsychology impairment 0.62*** 0.21 0.67

Fear of intimacy → QoL → NPI −0.45*** −1.31 −0.65

Regression analysis

Variables Model 1 Model 2 Model 3 Model 4

Age −0.36** −0.29** −0.20** −0.14**

Education 0.11 −0.23 0.04 0.01

Duration of infertility 0.06 0.04 0.006 0.003

Main effects

Fear of intimacy 0.30** 0.19* 0.30**

Moderator

Mental toughness 0.21** 0.21**

Interactions

FI × MT 0.17*

R2 0.12** 0.18** 0.23** 0.26*

Adjusted R2 0.11** 0.18** 0.21** 0.25*

F change 17.48 29.38 26.87 10.12

*p < 0.05, **p < 0.01., ***p < 0.001. FI, fear of intimacy; MT, mental toughness.
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Moderating role of mental toughness on the link between fear of intimacy and neuropsychology impairment.
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any scientific evidence. The outcomes of this study are largely 
determined by two aspects one is the cognitive aspect of infertility 
(neuropsychological and mental toughness) and the second one that 
women are not only a root cause of infertility.

This article investigated the direct and indirect linkages between 
fear of intimacy and neuropsychological impairment of infertile 
patients by interacting and mediating the effect of QoL as well as 
moderating the effect of mental toughness. The majority of 
hypotheses were found to be supported in this study’s findings. The 
finding revealed a significant relationship of fear of intimacy with 
neuropsychological impairment and a significantly negative 
relationship with QoL. Furthermore, neuropsychological 
impairment has a negative relationship with QoL. The overall result 
of H1 was unique from previous studies (80–82) in the related field. 
Furthermore, the result showed that QoL significantly mediates the 
relationship between fear of intimacy and neuropsychological 
impairment. This finding was challenged by the view of Vo et al. 
(83) who argued that QoL significantly depends on the cognitive 
illness. Furthermore, the current research found that mental 
toughness buffered the influence of fear of intimacy on 
neuropsychological impairment. This means that fear of intimacy 
can be reduced by increasing mental toughness, thereby reducing 
neuropsychological impairment. Results revealed that infertile 
patients with mental toughness level are likely to neuropsychological 
impairment because they try to meet cognitive stress higher than 
optimal level. It is believed that that infertility status reveals a loss 
of mental toughness (mental control, commitment, and  
confidences).

Furthermore, in keeping with previous research, infertile men 
who have nuclear family structure scored significantly higher 
than infertile patients who have jointed family structure on fear 
of intimacy, poof QoL and neuropsychological impairment scores 
as seen in Table 5 which were indirectly associated with Aasen 
Nilsen et al. (84). Furthermore, results revealed that the infertile 
patients who were getting treatment from government hospitals 
had significantly high levels of fear of intimacy, poor mental 
tough, neuropsychological impairment, and poor QoL in 
comparison to those who were getting private treatment method 
(see Table  5) which is also linked with previous researches 
(85, 86).

Similarly, other scholars had also verified that older adult 
patients had a higher mental illness (87–89). Similarly, the 
researcher investigated older adults who have impoverished QoL 
because they suffer from fear of loneliness and hopelessness as 
well as cognitive problems (90). This finding is consistent with 
other studies that were carried out in Ghana, Iraq, and Germany, 
which also indicated that older adults scored high in intimacy-
related problems (91, 92) and cognitive illness (93, 94) as well as 
poor QoL (95).

However, there are significant gaps in our knowledge of the 
impact of fear of intimacy on neuropsychological impairment in 
infertile patients, as well as the consequences of its negative effects 
on mental toughness and quality of life. In this context, the current 
study produced novel findings that investigate the impact of 
infertility patients’ fear of intimacy on neuropsychological 
impairment as well as QoL. The findings of this study also add to 

TABLE 5 Mean, standard deviation, t-test and one-way ANOVA of variance in fear of intimacy, mental toughness, QoL and NPI in the term of across the 
demographic variables.

Nuclear Joints

Variables M SD M SD t (3,12) P Cohen’s d

Fear of intimacy 63.37 9.43 67.21 7.45 −2.34* 0.02 0.45

Mental toughness 17.97 4.18 20.26 3.42 −3.11** 0.002 0.60

QoL 24.02 6.63 23.45 5.63 0.484 0.62 0.12

NPI 98.87 13.38 93.36 13.47 2.18* 0.03 0.41

Govt. treatment Private treatment

Variables M SD M SD t (3,12) p Cohen’s d

Fear of intimacy 66.84 6.70 63.04 10.21 2.38** 0.01 0.44

Mental toughness 18.07 4.15 19.55 3.85 −2.03* 0.04 0.36

QoL 25.03 6.40 22.69 5.95 2.07* 0.04 0.37

NPI 99.50 12.19 94.28 14.46 2.12* 0.03 0.40

Adulthood Middle adult Older adult

Variables M SD M SD M SD F (2,11) η 2 Post-hoc

Fear of intimacy 63.73 9.34 62.84 8.62 69.75 6.56 6.13 0.094 3 > 2 > 1

Mental toughness 19.67 4.17 17.10 3.74 19.71 3.52 5.80 0.090 2 > 1 > 3

QoL 25.09 7.57 22.28 4.57 21.96 4.31 5.78 0.089 1 > 2 > 3

NPI 93.24 15.99 98.53 11.12 100.96 10.24 3.57 0.057 3 > 2 > 1

QoL, quality of life; NPI, neuropsychological impairment. * p < 0.05, ** p < 0.01.
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our understanding of the negative link between neuropsychological 
impairment and QoL. Furthermore, this study has observed 
sensitive details about how to reduce the negative effects of 
infernality on patients. Furthermore, the introduction of a 
moderator and mediator, as well as the use of a time lag approach 
(96, 97), allowed for a more comprehensive understanding of the 
impact of fear of intimacy on patient neuropsychological 
impairment, especially in the infertility dolman.

Theoretical implications of the study

This study continues the tradition of infertility health 
behavior and clinical research into mental illness, fear of 
intimacy, poor mental toughness and QoL, and 
neuropsychological impairment. It investigates these notions in 
an understudied environment, namely, how fear of intimacy 
during infertile working hours might have negative consequences 
and influence neuropsychological functioning.

This publication, on the other hand, disseminates research by 
delving deeper into how fear of intimacy and mental toughness 
generate poor quality of life and how these negative outcomes may 
induce cognitive impairment. The findings of this study also 
contribute to the dissemination of previous and existing research 
by emphasizing the potential buffering of mental toughness on the 
link between fear of intimacy and neuropsychological impairment. 
Even though previous substantial clinical investigations on mental 
toughness neglected potential buffers, several recent studies have 
also avoided testing the moderators of mental toughness on 
outcome variables (psychological impairment).

The study’s findings suggest that MT can help reduce the impact 
of fear of intimacy on cognitive impairment. This study also 
disseminates the findings of recent studies that suggest that closeness 
about difficulties itself has a negative impact on QoL in the setting of 
infertile patients. This study used a multi-level method for purposive 
as well as experience sampling investigations, which is uncommon in 
the mental health literature.

Limitations of the study

There are certain limitations to this study that should 
be considered. First, the cross-sectional design makes it difficult to 
draw a causal conclusion between research variables.

Second, our study only included infertile patients from one 
province’s infertility clinics. As a result, the sample may have an 
impact on the generalization of the results.

In summary, the current study is an attempt to understand 
how fear of intimacy, as an important aspect of personality, 
makes infertile patients more vulnerable to neuropsychological 
impairments, poor QoL, and poor mental toughness. The 
primary advantage of investigating the relationship between fear 
of intimacy and neuropsychological impairment is that it informs 
providers about the additional assessment needs of 
infertile patients.

In addition, the researchers propose that qualitative research 
utilizing narrative analysis or an interpretive phenomenological 
method may be used to gather real-world data to support the 
positivist approach used in this study. The research was only 
conducted in a relational and cross-sectional environment  
due to the pandemic’s unfavorable effects. Data were obtained 
physically, using the same logic and a more basic sampling 
technique. These should be taken into account while interpreting 
study results.

In this context, research involving infertile men patients who 
have been infected with the infertility and have recovered is believed 
to be  necessary. Furthermore, adopting multimethod or mixed 
methods research in terms of data diversity is thought to produce 
substantial results in terms of external validity. Furthermore, 
research focused on cross-national comparisons is believed to yield 
crucial findings in terms of comprehending the nature of 
the problem.

Conclusion

This study concluded that amongst infertile patients, fear of 
intimacy was significantly associated with neuropsychological 
impairment as well as fear of intimacy has positive significant 
association with emotional problems, learning problems, sensory and 
motor problem, concentration problem, mental & physical in 
coordination and depression. Similarly, fear of intimacy was negatively 
associated with quality of life. Furthermore, QoL was significantly 
mediated by the association between fear of intimacy and 
neuropsychological impairment. Moreover, mental toughness 
moderated the association between fear of intimacy and 
neuropsychological impairment.
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