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justment. Nvivo 11 software was utilized to collect and analyze the data.

	 Results:	 The levels of anxiety and depression in the IVF-ET group were significantly higher (both P<0.01), the total scores 
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anism score was significantly higher (P<0.05), and mature defense mechanism score (P<0.05) was significantly 
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mature and mature defense mechanisms were influencing factors of depression in IVF-ET female patients (all 
P<0.05). Marital quality, mature and immature defense mechanisms, concealment factors, and Harm Avoidance 
(HA) score were influencing factors of depression in IVF-ET males (all P<0.05). The age of the female patient 
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infertile patient, the higher pregnancy rate of IVF-ET.

	 MeSH Keywords:	 Infertility • Insanity Defense • Obstetrics and Gynecology Department, Hospital • 
Psychological Theory • Psychology • Qualitative Research

	 Full-text PDF:	 https://www.medscimonit.com/abstract/index/idArt/916627

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Department of Obstetrics and Gynecology, Assisted Reproduction Center, 
Shengjing Hospital Affiliated to China Medical University, Shenyang, Liaoning, 
P.R. China

2 Department of Clinical Psychology, Shengjing Hospital of China Medical 
University, Shenyang, Liaoning, P.R. China

e-ISSN 1643-3750
© Med Sci Monit, 2019; 25: 8069-8077 

DOI: 10.12659/MSM.916627

8069
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Infertility is not only a physiological disease, but also a psy-
chological and social disorder. It is defined as couples of child-
bearing age unable to become pregnant living together for at 
least 1 year without contraception interventions. For females 
aged over 35 years old, this period of time can be shortened 
to 6 months due to the decline of fertility [1]. According to rel-
evant statistics, the incidence rate of infertility in China is es-
timated to be approximately 12.5% to 15%. The level of psy-
chological stress caused by infertility is equivalent to that 
provoked by cancer or heart diseases [2].

The treatment methods of infertility mainly include drug ovu-
lation induction therapy, hysteroscopic surgery therapy, intra-
uterine insemination therapy, and in vitro fertilization-embryo 
transfer (IVF-ET) [3]. IVF-ET is the core technology of assist-
ed reproductive technologies. However, the clinical pregnancy 
rate of IVF-ET technology is roughly between 40% and 60%, 
and the particularity of conception mode, expensive cost, 
and complicated and lengthy disposal of the technology have 
brought different degrees of psychological pressure to IVF-ET 
patients [4]. The anxiety and depression levels of IVF-ET pa-
tients can be as high as 40% [5].

Infertility is considered as a physical and mental disease. 
Scholars have paid attention to the psychological health of in-
fertile patients, but most of them focus on the infertile female 
rather than the male [6], whereas all family members will be 
affected by IVF-ET [7]. Researchers [8] have suggested that the 
mental health status of male infertile patients should not be 
ignored, whereas relatively few studies have been performed.

In this study, firstly, quantitative research was carried out to 
investigate the psychosocial characteristics of couples receiv-
ing IVF-ET, including emotion, marital quality and social sup-
port, individual factors, etc., aiming to comparatively analyze 
the differences of psychological characteristics between IVF-ET 
infertile couples and healthy couples and to explore the rele-
vant factors affecting the emotional status of infertile patients. 
Moreover, qualitative approach was also adopted to explore 
the psychological experience and adjustment of IVF-ET cou-
ples using the grounded theory, and theoretical models were 
established to propose psychological interventions specifical-
ly suitable for IVF-ET patients.

Material and Methods

Study participants

In this cross-sectional survey, 260 pairs of infertile couples 
who received IVF-ET from February 2016 to October 2016 in 

Shengjing Hospital of China Medical University were enrolled 
by using the convenient sampling method. All patients were 
aged 25 to 55 years old and could read and understand the 
questionnaires. They self-reported no history of mental illness, 
serious physical diseases, severe accidents or events in the 
family or life affecting psychological status. Written informed 
consents were obtained from all participants. According to the 
principle of balance, 277 pairs of healthy couples who had not 
been diagnosed with infertility were recruited into the control 
group. The control group consisted of couples who considered 
themselves healthy and attended a health screening. The ex-
clusion criteria for the control group included prior chronic ill-
nesses (i.e., renal, hepatic, respiratory, endocrinological and/or 
cardiovascular diseases), continual use of medicine, prior or 
current problems and/or treatment of infertility. In qualitative 
research, in-depth face-to-face interviews were performed from 
July 2016 to December 2016 and online forum posts of infertile 
patients were obtained and summarized from 2010 to date.

Baseline data

Sociodemographic characteristics were investigated through a 
self-designed questionnaire by researchers. According to the re-
search purpose and content, the questionnaire items mainly in-
cluded age, occupation, educational level, annual family income, 
number of children, family type. Clinical data mainly consisted 
of body mass index (BMI), causes of infertility, duration of in-
fertility and oocyte retrieval cycle of female patients. IVF-ET pa-
rameters included average number of retrieved oocyte, normal 
fertilization rate (number of normal fertilized embryo/number 
of retrieved oocyte), high-quality embryo rate (number of high-
quality embryo/number of cleavage of normal fertilized em-
bryos), implantation rate (number of implanted embryo/num-
ber of transferred embryo), clinical pregnancy rate (number of 
clinical pregnancy/number of transfer cycle), and abortion rate 
(number of abortion/number of clinical pregnancy).

Self-rating depression scale (SDS)

The self-rating depression scale (SDS) [9] was carried out in 
the previous week, which consisted of 20 questions. The SDS 
scale is a 4-grade self-assessment scale with positive and neg-
ative scores. The total score is roughly the sum of all questions, 
the normal upper limit is 41 points, and the standard score is 
an integer part of the total score multiplied by 1.25. The lower 
the score, the better the psychological state, of which 53–62 
points denote mild anxiety, 63–72 points represent moderate 
anxiety, and >72 points indicate severe anxiety.

Self-rating anxiety scale (SAS)

The SAS was carried out in the previous week to assess the sub-
jective anxiety of the respondents, which included 20 questions. 
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The SAS is a 4-grade self-assessment scale with positive and 
negative scores. The total score is roughly the sum of all 
questions, the normal upper limit is 41 points, and the stan-
dard score is an integer part of the total score multiplied by 
1.25. The lower the score, the better the psychological state. 
The threshold total score is 50 points, of which 50–59 points 
hint mild anxiety, 60–69 points represent moderate anxiety, 
and >70 points prompt severe anxiety.

Defense style questionnaire (DSQ)

The Defense style questionnaire (DSQ) [10] is a reliable ques-
tionnaire to describe the defense styles of the respondents. 
The 88-item DSQ can be utilized to calculate 24 types of de-
fenses, which are classified into immature defense, interme-
diate defense and mature defense. Each item has a scoring 
scale of 1–9. The higher the score, the higher frequency of the 
defense mechanism.

Cloninger’s temperament and character inventory 
(TCI-140)

The Cloninger’s temperament and character inventory 
(TCI-140) [11] scale consists of temperament and personal 
character. Temperament also includes 4 advanced dimensions 
including Novelty Seeking (NS) (NS1, NS2, NS3, NS4), Harm 
Avoidance (HA) (HA1, HA2, HA3, HA4), Reward Dependence 
(RD) (RD1, RD2, RD3, RD4) and Persistence (PS) (PS1, PS2, 
PS3, PS4). Personal character consists of 3 advanced dimen-
sions including Self-Directedness (SD) (SD1, SD2, SD3, SD4, 
SD5), Cooperativeness (CO) (CO1, CO2, CO3, CO4, CO5) and 
Self-Transcendence (ST) (ST1, ST2, ST3), 29 sub-dimensions in 
total. Each item has a scoring scale of 1–5. 1 represents total-
ly inconsistent, 2 as mostly inconsistent, 3 as uncertain, 4 as 
mostly consistent to 5 completely consistent. The TCI-140 in-
cludes 4 validity items.

Chinese marital quality inventory (CMQI)

The Chinese marital quality inventory (CMQI) [12] consists of 
90 items and each item has a scoring scale of 1–5. The CMQI 
scale includes a total of 10 dimensions. The higher the total 
score and factorial score, the better the marital quality. In this 
study, because the children’s status of IVF-ET infertile patients 
was not comparable with that of healthy couples, the dimen-
sion of “children and marriage” was eliminated and not in-
cluded in the total score of the dimension of marital quality.

Social support rating scale (SSRS)

The self-assessment Social support rating scale (SSRS) [13] in-
cludes 3 dimensions of subjective support, objective support, 
and social support utilization with a total of 10 items, including 

4 items of subjective support, 3 items of objective support, and 
3 items of social support utilization. The total score of social 
support is obtained by adding up the scores of 10 items, which 
reflects the overall social support status of the respondents.

Qualitative research

A total of 11 couples received in-depth face-to-face inter-
views and 12 online forum posts were collected. In this study, 
the grounded theory was proposed for data analysis [14]. 
The grounded theory constructs the infertile models through 
open coding, axis coding, and selection coding. Especially in 
the 3-level coding, the first step of this study was to analyze 
the original data, then classified the concept categories with 
high frequency of reference, further approached the main axis 
coding of the research topic, established a connection between 
the research topic and the data, and the third step was to in-
tegrate and refine the 2-level coding with selective coding to 
improve the topic. The steps of grounded theory analysis are 
illustrated in Figure 1.

Data collection

The recording of in-depth face-to-face interviews was convert-
ed into a verbal transcript, and the special intonation, voice, 
and emotion during the conversation were also recorded. Then, 
another researcher proofread the recorded text and checked 
it carefully for any errors or typos. The final word count in the 
recorded document was approximately 95 775. The data of 
the online forum posts were obtained and copied into a TXT-
format file for subsequent use. The final word count of the 
online forum posts was roughly 123 053.

Data transcription

Repeated reading of the data

Nvivo software analysis

Encoding manual

Axis coding to establish
connections between categories

Selective coding

Emergency theory

Figure 1. Flow chart of grounded theory.
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Statistical analysis

SPSS 21.0 statistical software was utilized for all data analy-
ses (SPSS Inc., Chicago, IL, USA). A database was established 
to analyze the data obtained from the valid questionnaires. 
Descriptive statistics were used for descriptive analysis of var-
ious scales. Single sample t-test was utilized for comparative 
analysis between 2 groups. Chi-square test was used to com-
pare the rate between 2 groups. Spearman rank correlation 
analysis was chosen for correlation analysis. Logistic regression 
was adopted to identify the relevant influencing factors. A P val-
ue of less than 0.05 was considered as statistical significance.

Results

Baseline characteristics

The baseline data of 260 IVF-ET assisted pregnant couples 
showed that the average age of female patients was 32.59±4.55 
years; body mass index underweight accounted for 10.4%, 
healthy weight accounted for 58.5%, overweight accounted for 
26.9%, obesity accounted for 3.5%, and very obese accounted 
for 0.8%. In the education assessment, 52.7% had junior col-
lege or undergraduate education. The average age of males 
was 34.53±5.52 years. 53.5% had junior college or undergrad-
uate education. 92.3% had no children. 85.4% of the house-
holds live in urban areas. Except for the situation of children, 
there was no significant difference in age, female body mass 
index, educational level, occupation, family residence, annu-
al family income and family type between IVF-ET group and 
control group (P<0.05) (Table 1).

Questionnaire collection

In this study, 330 pairs of IVF-ET infertile couples were admin-
istered with various questionnaires, 291 valid pairs of ques-
tionnaires were collected. After eliminating 31 missing and in-
valid questionnaires, 260 valid questionnaires were eventually 
collected with an effective rate of 89.35%. A total of 350 pairs 
of questionnaires were distributed in the control group, 326 of 
which were collected. Following eliminating 49 missing or in-
valid questionnaires, 277 valid questionnaires were finally ob-
tained with an effective rate of 84.97%. Except for the status 
of children, no statistical significance was observed in terms 
of age, female BMI, educational level, occupation, family’s res-
idence, family annual income, and family type. All these pa-
rameters were matched between 2 groups.

SAS and SDS scores

The SAS score of female patients receiving IVF-ET was 
42.72±7.60, and the SDS score was 47.66±10.06. The SAS 

score of IVF-ET men was 41.26±8.13, and the SDS score was 
44.34±9.55, which were all significantly higher compared with 
those in the control group (all P<0.01). There was a total of 37 
female patients with a SAS score ³50, and the anxiety rate was 
calculated as 14.2%. Eighty female patients had an SDS score 
³53 with a depression rate of 30.8%. Anxiety and depression 
coexisted in 23 patients with a rate of anxiety complicated with 
depression of 8.85%. Thirty-three male cases had a SAS score 
³50 with an anxiety rate of 12.7%. Fifty-four males obtained 
an SDS score ³53 and the depression rate was 20.8%. Anxiety 
and depression coexisted in 16 male cases (6.15%). The anxi-
ety and depression scores of female cases in the IVF-ET group 
and the control group were both significantly higher compared 
with those of their spouses.

DSQ scale

In the IVF-ET group, the score of immature defense mechanism 
in the female cases was calculated as 34.79±8.58, significant-
ly higher than 32.87±7.06 in the control group (P=0.005). For 
the male cases, the score of immature defense mechanism in 
the IVF-ET group was 35.53±8.29, considerably higher com-
pared with 33.7±9.37 in the control group (P=0.017). However, 
the scores of mature defense mechanism of IVF-ET female 
and male cases were 16.53±3.82, and 16.58±4.23, which were 
significantly lower compared with 17.31±3.7 and 17.44±3.43 
(P=0.016, P=0.010) in the control group. The scores of inter-
mediate defense mechanism did not significantly differ in the 
female cases (60.47±8.78, 60.9±8.46; P=0.559) and male cases 
(60.17±7.37, 60.43±9.36; P=0.720) between 2 groups.

TCI-140

Compared with the control group, the score of the SD dimen-
sion of the female patients was 66.83±9.14, significantly high-
er compared with 64.77±8.39 in the control group (P=0.007). 
The scores of all dimensions did not significantly differ in the 
male participants between the IVF-ET group and the con-
trol groups (all P>0.05). In terms of the sub-dimensional 
scores, the scores of the NS4, P3, and S2 sub-dimensions in 
the female infertile patients were calculated as 13.90±2.85, 
18.68±4.65, and 17.79±2.68, significantly higher compared 
with 13.25±2.88, 17.52±3.49, and 17.35±2.46 in the control 
group (P=0.001, P=0.008, P=0.048), respectively. The scores 
of C3 and ST3 in the male IVF-ET patients were calculated as 
12.92±2.06 and 12.21±3.30, remarkably higher compared with 
12.04±2.57 and 11.27±3.60 in the control group (P=0.000, 
P=0.002), respectively.

CMQI

Compared with the normal control group, the total scores for 
marital quality in the female and male patients undergoing 
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Control group (n=277) IVF-ET group (n=260) t/c2 P

Female age, mean ±SD 33.38±5.90 32.59±4.55 1.745 0.082

BMI, n (%) 2.810 0.590

	 Underweight (£19 kg/m2) 	 33	 (11.9) 	 27	 (10.4)

	 Healthy weight (19~24 kg/m2) 	 163	 (58.8) 	 152	 (58.5)

	 Overweight (24~29 kg/m2) 	 74	 (26.7) 	 70	 (26.9)

	 Obesity (29~34 kg/m2) 	 7	 (2.5) 	 9	 (3.5)

	 Very obese (>34 kg/m2) 	 0	 (0.0) 	 2	 (0.8)

Female educational level, n (%) 6.121 0.106

	 Junior high school and below 	 89	 (32.1) 	 60	 (23.1)

	 Secondary and High Schools 	 39	 (14.1) 	 36	 (13.8)

	 College and undergraduate 	 127	 (45.8) 	 137	 (52.7)

	 Master and above 	 22	 (7.9) 	 27	 (10.4)

Female occupation, n (%) 7.719 0.102

	 Worker 	 27	 (9.7) 	 18	 (6.9)

	 Peasant 	 55	 (19.9) 	 33	 (12.7)

	 Technical and managerial personnel 	 104	 (37.5) 	 111	 (42.7)

	 Self-employed person 	 50	 (18.1) 	 49	 (18.8)

	 Others 	 41	 (14.8) 	 49	 (18.8)

Male age (mean ±SD) 	 34.91±6.00 	 34.53±5.52 0.761 0.447

Male educational level, n (%) 6.022 0.111

	 Junior high school and below 	 83	 (30.0) 	 67	 (25.8)

	 Secondary and High Schools 	 37	 (13.4) 	 29	 (11.2)

	 College and undergraduate 	 144	 (52.0) 	 139	 (53.5)

	 Master and above 	 13	 (4.7) 	 25	 (9.6)

Male occupation, n (%) 6.234 0.182

	 Worker 	 37	 (13.4) 	 40	 (15.4)

	 Peasant 	 46	 (16.6) 	 30	 (11.5)

	 Technical and managerial personnel 	 100	 (36.1) 	 106	 (40.8)

	 Self-employed person 	 56	 (20.2) 	 40	 (15.4)

	 Others 	 38	 (13.7) 	 44	 (16.9)

Family residence, n (%) 0.086 0.769

	 Urban area 	 234	 (84.5) 	 222	 (85.4)

	 Rural area 	 43	 (15.5) 	 38	 (14.6)

Annual income (RMB), n (%) 3.618 0.460

	 44 000 or less 	 99	 (35.7) 	 76	 (29.2)

	 45 000 to 80 000 	 95	 (34.3) 	 92	 (35.4)

	 81 000 to 115 000 	 50	 (18.1) 	 52	 (20.0)

	 116 000 to 150 000 	 13	 (4.7) 	 13	 (5.0)

	 More than 150 000 	 20	 (7.2) 	 27	 (10.4)

Table 1. Baseline characteristics.
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IVF-ET were significantly lower. The scores for economic arrange-
ment, emotion and sex, and family role of the infertile female 
patients receiving IVF-ET were significantly lower compared with 
those in the control group. For the male participants the scores 
of husband-wife communication, economic arrangement, emo-
tion and sex, and life concept in the IVF-ET group were remark-
ably lower compared with those in the normal control group.

SSRS

The total scores for social support, subjective support, and 
support utilization of female patients undergoing IVF-ET were 
significantly lower compared with those in the control group 
(all P<0.05). The total scores for social support and subjective 
support of male patients receiving IVF-ET were significantly 
lower than those in the control group (both P<0.05), as illus-
trated in Table 2.

Influencing factors of anxiety and depression in IVF-ET 
couples

BMI, total score of marital quality, immature and defense mech-
anisms, duration of infertility, and other causes of infertility 

were the main influencing factors of anxiety of female patients 
undergoing IVF-ET (all P<0.05). BMI, rural family’s residence, 
total score of marital quality, and immature and mature de-
fense mechanisms were the main influencing factors of de-
pression in female patients treated with IVF-ET (all P<0.05). 
The main influencing factors of anxiety in male patients re-
ceiving IVF-ET were the rural family’s residence, total score of 
marital quality, immature and mature defense mechanisms, 
concealment factors, HA, and ST (all P<0.05). The total score 
of marital quality, mature and immature defense mechanisms, 
concealment factors, and HA were the main influencing factors 
of depression in male patients receiving IVF-ET (all P<0.05).

Influencing factors of pregnancy outcomes in IVF-ET 
couples

Univariate logistic regression analysis demonstrated that age, 
duration of infertility, oocytes retrieved cycle, and number of 
retrieved oocytes were the influencing factors of the success 
rate of IVF-ET (P<0.05). If the success rate was utilized as a 
dependent variable, then age, duration of infertility, cycle and 
number of retrieved oocytes were included in the multivari-
ate logistic regression model. The results demonstrated that 

Table 1 continued. Baseline characteristics.

Control group (n=277) IVF-ET group (n=260) t/c2 P

Family type, n (%) 0.736 0.391

	 Couples live together 	 202	 (72.9) 	 198	 (76.2)

	 Live with parents 	 75	 (27.1) 	 62	 (23.8)

Situation of children, n (%) 362.475 0.000*

	 None 	 28	 (10.1) 	 240	 (92.3)

	 Yes 	 249	 (89.9) 	 20	 (7.7)

SD – standard deviation; BMI – body mass index; IVF-ET – in vitro fertilization-embryo transfer.

Female Male 

Control group 
(n=277 pairs)

IVF-ET group 
(n=260 pairs)

t P
Control group 
(n=277 pairs)

IVF-ET group 
(n=260 pairs)

t P

Total score of social 
support

41.35±6.66 38.93±7.03 4.108 0.000* 41.29±7.32 38.00±6.93 5.341 0.000*

Objective support 
score

9.96±2.67 10.19±2.86 –0.957 0.339 9.85±2.88 10.25±2.98 –1.618 0.106

Subjective support 
score

23.78±3.95 21.52±4.11 6.473 0.000* 24.09±3.87 20.52±4.55 9.767 0.000*

Social support 
utilization

7.61±2.14 7.21±1.87 2.322 0.021** 7.35±2.53 7.22±2.05 0.641 0.522

Table 2. Comparison of SSRS Scores between the IVF-ET and control groups.

* P<0.01, ** P<0.05; IVF-ET – in vitro fertilization-embryo transfer.
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age was the independent influencing factor of the success 
rate of IVF-ET (P<0.05). The older the female patient, the low-
er the success rate.

Establishment of theoretical model

Based on the grounded theory in qualitative research, the psy-
chological experience and adjustment of infertile patients un-
dergoing IVF-ET were investigated according to the following 
4 themes including the experience of infertility status, expe-
rience of diagnosis and treatment process, relationship ad-
justment, and self-adjustment. The 4 themes were mutually 
interacted. The experience of infertility status and the experi-
ence of diagnosis and treatment process affected the relation-
ship adjustment and self-adjustment, which also impacted the 
experience of infertility status and diagnosis and treatment 
process. Based on the aforementioned analyses, a theoreti-
cal model was established to reflect the psychological expe-
rience and adjustment model of IVF-ET couples to illustrate 
the correlation among the 4 themes, as illustrated in Figure 2.

Discussion

Previous studies [5,15] have demonstrated that anxiety and 
depression can be aroused by infertility and assisted reproduc-
tive technologies, and the risk of anxiety and depression in fe-
males is higher than in their male spouses [16]. Approximately 
30% of infertile female patients treated by IVF-ET and 10% of 
male patients are diagnosed with mental disorders, such as 
anxiety and depression. In this study, the risk of anxiety and 
depression in the IVF-ET group was significantly higher than 
that in the control group, which was consistent with previ-
ous findings. Meantime, the level of anxiety and depression 
of infertile female patients was higher than that of their male 
spouses, suggesting that females bear more pressure than 
males in the process of IVF-ET, probably due to the pain and 
pressure brought about by IVF-ET and the fact that females 

themselves are considered to be more sensitive and vulnera-
ble than males [7].

At present, the marital quality score of patients undergoing 
IVF-ET remains debated. A variety of factors affect marital sat-
isfaction, including demographic factors, mental health sta-
tus, quality of life, socio-economic and family support, and 
sexual function. This study found that the total marital qual-
ity score of female patients and male patients in the IVF-ET 
group was significantly lower than the control group. Among 
these scores, economic arrangement, emotion and sex, and 
family role of IVF-ET female patients were significantly low-
er than the control group. Meanwhile, scores for marital com-
munication, economic arrangement, emotion and sex, and life 
concept of IVF-ET male patients were significantly lower than 
the control group, suggesting that IVF-ET patients have low-
er marital quality than healthy couples. Female infertile pa-
tients were mainly reflected in the 3 aspects of economic ar-
rangement, emotion and sex, and family role in marriage, while 
males were mainly reflected in the 4 aspects of husband-wife 
communication, economic arrangement, emotion and sex, and 
life concept. In terms of marital quality of IVF-ET patients, the 
conclusion drawn from this study was similar to that of most 
previous studies [17,18], probably due to the negative impact 
of infertility on marital quality. During the IVF-ET, both males 
and females are under great psychological pressure, which is 
likely to affect the marital relationship. Masoumi et al. [19] 
found that infertile patients have lower sexual satisfaction 
and marital satisfaction, as well as lower quality of life than 
the healthy counterparts. Therefore, more research and inter-
vention should be carried out on IVF-ET couples to improve 
their quality of life and marital satisfaction.

The SRSS in this study demonstrated that the total score, sub-
jective support score, and social support utilization score of 
IVF-ET female patients were significantly lower than those of 
healthy controls. The total score of social support and sub-
jective support score of IVF-ET male patients were also low-
er than those in the control group. In China, it is traditionally 
recognized that a childless lifestyle is not understood by the 
public. Infertile patients tend to avoid or withdraw from the 
topics related to children’s birth and education during con-
versations with their relatives and colleagues. Therefore, it is 
necessary to deliver social support to infertile couples under-
going IVF-ET [20].

The score of immature defense mechanism of the IVF-ET cou-
ples was significantly higher, whereas the score of mature 
defense mechanism was significantly lower than those of 
the healthy counterparts. It is presumed that the infertile pa-
tients were under greater pressure than the normal controls, 
and they are more likely to apply immature defense mecha-
nisms rather than mature defense mechanisms.

Experience of infertile status Diagnosis and treatment
experience

Relationship adjustment Self-adjustment

Figure 2. �Model of psychological experience and adjustment in 
in vitro fertilization-embryo transfer couples.
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Personality traits affect interpersonal relationships, social in-
teractions, therapeutic procedures, and basically all human ac-
tivities. This study found that the SD dimension score in the 
female IVF-ET patients was significantly higher than that in 
control group, whereas the scores of all dimensions did not 
differ in the males between the IVF-ET group and the control 
group, possibly because females are more affected by infer-
tility and the pressure of IVF-ET than males. At present, the 
temperament and character of IVF-ET patients have not been 
investigated in China. Bidzan et al. [4] evaluated the infer-
tility-induced loneliness of infertile females, indicating that 
the personality traits of infertile females are similar to those 
of healthy females. Nevertheless, the personal character of in-
fertile females with certain pathological characteristics are dif-
ferent from those of fertile females, manifested by their de-
creased ability to adapt to pressure.

Gender, age, and educational level of infertile patients have 
been proven to be related to the mental health status during 
IVF-ET. Low economic income and educational level will also 
have negative effects on the mental health of infertile patients 
receiving IVF-ET [5]. The pressure level of infertile female pa-
tients due to decreased ovarian reserve function (DOR) is high-
er than that of infertile females due to other causes [21], which 
is consistent with the results of this study.

The relationship between infertility and psychological factors 
has not been fully understood. Some scholars put forward the 
hypothesis that biological effects caused by chronic stress hin-
der the successful implantation of embryos [22], thus affecting 
the fertility. IVF-ET may resolve this issue and improve the preg-
nancy success rate of infertile patients. However, most schol-
ars [23] believe that stress is an important factor that affects 
the physical and mental state of healthy people and interferes 
with the balance of the body. Psychological stress can affect 
the biological characteristics of female reproduction by target-
ing the levels of ovaries, follicles, and oocytes. Research [24] 
shows that anxiety and depression symptoms appear to have 
a negative impact on the treatment of infertility, which may 
be a risk factor for a lower pregnancy rate. Although this study 
cannot prove that the psychological state of IVF-ET patients 
had an impact on the outcome of IVF-ET, the anxiety and de-
pression of couples undergoing IVF-ET were significantly high-
er than those of normal controls, and the marital quality and 
social support level were lower than those of normal couples.

At present, much emphasis has been placed on quantitative 
research on the psychological status of infertile patients. For 
psychological research, quantitative and qualitative methods 
can complement each other [25,26]. In this study, a qualita-
tive research method was adopted and the psychological ex-
perience and adjustment of infertile patients receiving IVF-ET 

were classified into 4 themes including the experience of in-
fertility status, the experience of diagnosis and treatment pro-
cess, the relationship adjustment and the self-adjustment. Each 
theme consists of its own sub-themes.

Compared with female patients, male patients are less will-
ing to express their infertility problems, take fewer actions to 
seek treatment, and might bear more psychological burden. 
On the other hand, male patients consider that infertility neg-
atively affected masculine characteristics and might provoke 
humiliation [27].

In this investigation, couples undergoing IVF-ET are willing to 
seek assistance, whereas they have no access to profession-
al psychological counseling. Infertility itself and IVF-ET have a 
certain influence on the marital relationship of IVF-ET couples. 
Encountered with these pressures, infertile patients are will-
ing to communicate with infertile peers, suggesting that group 
or family psychological counselling and proper interventions 
should be delivered for IVF-ET couples. Due to the increasing 
popularity of Internet, more and more IVF-ET pregnant female 
patients seek treatment and psychological support through the 
Internet, prompting that physicians should accelerate the de-
velopment of internet-based psychological interventions to re-
duce the psychological pressure of IVF-ET pregnant patients.

Conclusions

Quantitative research reveals that the mental health level of 
IVF-ET couples is worse than that of healthy couples. Defense 
style, marital quality, temperament and personal character, 
female BMI, family residence, duration of infertility, and causes 
of infertility exert effect on the emotion of IVF-ET patients. 
The younger the age of female patients, the higher the preg-
nancy rate of IVF-ET. However, marital quality, defense style, 
temperament and personal character exert no effect on the 
success rate of IVF-ET. IVF-ET not only brings a physical pain-
ful experience to infertile patients, but also provokes inner 
turmoil after the diagnosis of infertility. Qualitative research 
demonstrates that the relationship changes between IVF-ET 
patients, their spouses and relatives when the connection with 
embryos and future children has been established. IVF-ET pa-
tients can cope with the stress by adjusting their self-cogni-
tion and behaviors. Group and family psychological counsel-
ling therapy and internet-based psychological interventions 
probably mitigate the psychological pressure of infertile pa-
tients treated with IVF-ET.
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