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Women undergoing in vitro fertilization-embryo transfer (IVF-ET) can suffer from anxiety and 
depression at various levels during the process. This study aimed to assess the anxiety and depression 
statuses (primary outcome) and influencing factors (secondary outcome) among patients undergoing 
IVF-ET. A 2019–2020 survey at Northwest Women’s and Children’s Hospital studied IVF-ET patients, 
evaluating anxiety and depression with GAD-7 and PHQ-9 alongside demographic data, using logistic 
regression for influencing factors. Among the 2465 women who undergoing IVF-ET, 27.18% had 
depression, and 18.46% had anxiety. Bachelors’ degree (OR = 0.659, 95%CI: 0.503–0.864), male factor 
infertility (OR = 0.745, 95%CI: 0.558–0.995), and assessment on the day of starting gonadotropin 
stimulation (OR = 0.781, 95%CI: 0.626–0.974) were negatively independently associated with 
depression, while comorbidities (OR = 1.541, 95%CI: 1.281–1.854) and an extended ART strategy 
(OR = 1.394, 95%CI: 1.162–1.672) were independently associated with depression. High school/
technical school education (OR = 0.669, 95%CI: 0.490–0.915) and bachelor’s degree (OR = 0.640, 
95%CI: 0.472–0.868) were negatively independently associated with anxiety, while an extended ART 
strategy (OR = 1.476, 95%CI: 1.197–1.820) was independently associated with anxiety. In conclusion, 
the prevalence of depression and anxiety was high in women undergoing IVF-ET. The study identified 
factors independently associated with depression and anxiety that could be used to guide the 
psychological management of women undergoing IVF-ET.
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Assisted reproduction technology (ART) refers to all treatments or procedures that include the handling of 
human oocytes or embryos to help achieve pregnancy. In vitro fertilization (IVF) involves the extraction of 
oocytes, fertilization in the laboratory, and transfer of embryos into the uterus through the cervix. A full cycle 
of IVF typically includes one episode of controlled ovarian stimulation followed by oocyte retrieval. Oocyte 
retrieval involves the aspiration of any resultant oocytes just before follicular rupture under ultrasound guidance. 
The aspirated oocytes are then fertilized and cultivated in vitro, and one or two of the resultant embryos may 
be immediately transferred to the uterus for a fresh IVF cycle. Any remaining or all the embryos may be frozen 
for transfer later, referred to as a frozen IVF cycle1,2. Several ovarian stimulations, oocyte retrieval, and embryo 
transfer (ET) strategies are available; they all involve taking pills and/or receiving injections, culminating with 
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oocyte retrieval (transvaginally or transabdominally), and terminating with embryo transfer. Still, despite all 
procedures, the success rates of IVF-ET are highly variable and depend on the cause of infertility, the woman’s 
age, comorbidities, and the selected strategy, among others3–5.

Therefore, IVF-ET can be a psychologically difficult period. The prevalence of depression and anxiety during 
IVF can be high, at 9%-17% for depression and 14%-23% for anxiety, and reaching disabling extents in 15%6–8. 
Indeed, women can already be affected by negative emotions due to infertility9,10. On top of that, IVF-ET involves 
hormonal manipulations, invasive procedures, a strict timetable without compromise, and uncertain pregnancy 
and birth outcomes that can be distressful to women11,12. Furthermore, previous studies showed that anxiety was 
associated with age, education level, and annual family income and that the incidence of depression was related 
to age and infertility period11,13–16.

Considering the various steps during an IVF cycle and the dynamic changes in hormones during the process, 
anxiety, and depression can vary in time during IVF-ET procedures. Indeed, Liu et al.11 showed that the incidence 
of anxiety peaked on the human chorionic gonadotropin (hCG) trigger day, while the depression scores peaked 
on the day the women started their treatments. Huang et al.17 also reported that depression scores were higher 
when starting treatments but subsequently decreased. Wu et al.18 reported different dominant negative emotions 
at different stages of IVF-ET. The previous studies examined the anxiety and depression scores on the day of 
treatment start, on hCG trigger day, and 4 days after ET. Additional time points and determining the factors 
associated with anxiety and depression during stimulation could help optimize the psychological support during 
IVF-ET.

Therefore, this study aimed to assess the anxiety and depression statuses and influencing factors among 
patients undergoing IVF-ET. Anxiety and depression were assessed at the start of ovarian stimulation, at the start 
of gonadotropin (Gn) stimulation, and on hCG trigger day.

Methods
Study design and participants
This cross-sectional survey study was conducted between September 2019 and May 2020 at the Reproductive 
Medicine Center of Northwest Women’s and Children’s Hospital and enrolled patients undergoing IVF-ET. This 
study was approved by the Ethics Committee of the Reproductive Medicine Center of Northwest Women’s and 
Children’s Hospital. Written informed consent was obtained from all participants.

The inclusion criteria were 1) patients undergoing IVF-ET and 2) able to understand and independently 
complete the clinical symptom questionnaires and the General Anxiety Disorder (GAD)-7 and Patient Health 
Questionnaire (PHQ)-9 scales. The exclusion criteria were 1) severe auditory or visual impairment, 2) concurrent 
malignancies, severe endocrine or reproductive organ diseases, or severe mental illnesses, or 3) significant 
psychological trauma in the past 2 years.

Outcomes
The primary outcome was the prevalence of anxiety and depression at different time points during IVF-ET. The 
secondary outcome was the factors influencing anxiety and depression.

Questionnaire design
Before the study, the investigators compiled and formulated the questionnaire survey through literature review, 
expert consultation, pre-experimentation, etc. The final survey tool included the basic and clinical information 
questionnaire and the GAD-7 and PHQ-9 self-assessment scales.

The basic and clinical information questionnaire was completed by the patients to collect personal 
information. It included sections on basic information, lifestyle and habits, medical history, female physiological 
and reproductive history, infertility status, menstrual and vaginal discharge conditions, general health status, 
and other relevant content.

The GAD-7 scale, due to its good internal consistency and convergent validity (Cronbach’s α = 0.917), is 
commonly used to measure general anxiety symptoms in various environments and populations19,20, including 
in patients undergoing IVF-ET21,22. It is simple, economical, and practical and is one of the most used diagnostic 
self-report scales for screening, diagnosing, and assessing the severity of anxiety disorders. The seven items 
are based on the Diagnostic and Statistical Manual of Mental Disorders (4th edition). Each item is scored as 
follows: 3 points = nearly every day, 2 points = more than half the days, 1 point = several days, 0 points = not at all. 
The total score is the sum of all items. The final score was categorized as 0–5 points indicating no anxiety, 6–9 
points indicating mild anxiety, 10–14 points indicating moderate anxiety, and 15–21 points indicating severe 
anxiety19,20. The participants rated their symptoms over the past 2 weeks for each item.

The PHQ-9 is a self-reported questionnaire with nine items used for diagnosing depression and assessing 
its severity, with high validity (Cronbach’s α = 0.886)23, including patients with infertility and undergoing IVF-
ET18,24. A systematic review comparing the specificity and sensitivity of 20 tools for diagnosing and grading 
depression found that the PHQ-9 has higher sensitivity and lower specificity for diagnosing depression 
compared to other psychological testing tools25. The brevity, self-administration, positive wording, and ease of 
scoring of PHQ-9 enhance its practicality and suitability in large-sample survey research and clinical settings, 
making it the most widely used instrument for measuring depressive symptoms in sample studies and clinical 
settings. The Chinese version of the PHQ-9 has reliable applicability in screening depression26,27. Maroufizadeh 
et al.28 studied the reliability and validity of the PHQ-9 in patients with infertility and found that the overall 
internal consistency and convergent validity of the sample were good, making it a reliable and effective tool for 
measuring depressive symptoms in patients with infertility and suitable for routine use in patients with infertility. 
The scale consists of nine items, and the severity of each depressive symptom is based on the Diagnostic and 
Statistical Manual of Mental Disorders (4th edition). Each item is scored as follows: 3 points = nearly every day, 
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2 points = more than half the days, 1 point = several days, 0 points = not at all. The total score is the sum of all 
items and is classified according to 0–4 points indicating no depression, 5–9 points indicating mild depression, 
10–14 points indicating moderate depression, 15–19 points indicating moderately severe depression, and 20–27 
points indicating severe depression23. The participants rated their symptoms over the past 2 weeks for each item.

Data collection
The patients scheduled to start IVF-ET and meeting the eligibility criteria were approached to ask whether they 
were interested in participating in the study. They were assured of the confidentiality of the collected data and 
that completing the questionnaires would take only a few minutes of their time during their visit to the hospital. 
Patients willing to participate provided written informed consent after the study personnel explained the study 
and answered any questions.

IVF-ET is the use of artificial methods to fertilize oocytes with sperm outside the body, undergo early 
embryonic development, and then transfer them into the uterine cavity of the mother. IVF-ET is a form of 
ART that develops into a fetus by implantation. The downregulation start date refers to the date on which 
the downregulation drugs were started. The Gonadotropin (Gn) start date was the date on which ovulation 
induction therapy with Gn was started. The hCG trigger day was the date when hCG was used to trigger the final 
maturation and ovulation.

Controlled ovarian stimulation is an important step in ART. In the process, it is necessary to go through three 
key steps: downregulation, superovulation, and hCG trigger. This study takes the starting point of these three key 
steps as the investigation time points. The purpose was to observe the degree of depression and anxiety endured 
by the patients at different time points of ART and related influencing factors to provide targeted guidance for 
the psychological management of women receiving IVF. At the same time, at these three time points, the types 
of drugs used and the mechanism of action change, resulting in fluctuations in hormone levels in the patients, 
and the impact on anxiety, depression, and other emotions is also more obvious. The investigators conducted 
separate questionnaire surveys on the participants at three time points: the start of ovarian stimulation, the start 
of Gn stimulation, and the hCG trigger day. These time points were selected because they were at the start of a 
new phase of IVF-ET and because they concluded the preceding phase. The start of a new IVF-ET phase is the 
moment when there are the most uncertainties for the patients and when the likelihood of anxiety or depression 
is the highest11,17,18. The participants completed the questionnaires at only one time point, selected randomly 
for each participant. The GAD-7 and PHQ-9 scales were self-administered during a waiting time during the 
hospital visit. For patients with lower levels of education, the investigators could read each statement of the scale 
to ensure that all items in the scale were correctly understood by the participants and that the participants made 
their judgments.

Quality control
This study is based on the National Major Difficult and Rare Diseases Collaborative Clinical Pilot Project 
for Infertility in Traditional Chinese and Western Medicine. In August 2019, a preliminary investigation was 
conducted at the Reproductive Center of Northwest Women’s and Children’s Hospital for 1 month. Over 500 
survey forms were collected. Relevant gynecological experts and statisticians analyzed and modified the content 
of the questionnaire survey to determine the final questionnaire. Standardized training was conducted for the 
survey personnel before the formal survey, including training on the research protocol, diagnostic interviews, and 
filling out the forms to improve the homogeneity of the survey personnel and ensure the accuracy and reliability 
of the survey data. Before the survey, the principle of informed consent from the research subjects was followed, 
and informed consent forms were signed. Trained traditional Chinese medicine practitioners (investigators) 
filled out the information collection forms. The survey was conducted in independent consultation rooms to 
ensure a bright, comfortable, and quiet environment. Each investigator was responsible for one survey unit 
and asked the participants about each item in the survey form, ensuring that each participant understood the 
questions consistently. The participants were allowed to complete the entire questionnaire without interference, 
typically taking about 10 min.

Statistical analysis
In this study, the depression and anxiety status of each time point were investigated, and the TCM syndromes of 
the participants were also collected. The sample size of the depression and anxiety survey was referred to using 
the TCM syndrome survey sample size calculation. That is, there are 31 TCM syndrome items in total. The 
sample size is then the number of diagnostic indicators of syndrome × 5–10 times, indicating that the minimal 
sample size would be 155 patients. Therefore, the number of patients with depression or anxiety at each time 
point should be ≥ 155. The actual three time points included 836, 806, and 823 patients, respectively.

A database was established using EpiData 3.0 (www.EpiData.dk), and double data entry was conducted using 
the double-entry method for questionnaire input and consistency checks. Statistical analysis was performed 
using SPSS 25.0 (IBM, Armonk, NY, USA). Missing data were not imputed. The categorical data were expressed 
as n (%) and compared using the chi-squared test. Multivariable logistic regression was used to analyze the 
factors independently associated with anxiety and depression, using no anxiety/depression vs. with anxiety/
depression and then using the severity of anxiety/depression among those with anxiety/depression. Variables 
with P < 0.05 and without multicollinearity (Table S1) to each other in the univariable analysis were included into 
the multivariable logistic regression model. Two-sided P-values < 0.05 were considered statistically significant.
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Results
Characteristics of the participants
This study enrolled 2465 women undergoing IVF-ET. Among them, 54.28% were 21–27, 37.08% were 28–34, 
and 8.64% were ≥ 35. Most women had a junior college education or above (57.08%), an income of 2000–4999 
RMB/month (46.29%), and comorbidities (51.32%). The cause of infertility was female factors in 52.37%, male 
factors in 21.62%, and female and male factors in 6.49%; idiopathic infertility was observed in 19.51%. The 
duration of infertility was ≥ 3 years in 59.83% of the women. About half of the patients underwent the standard 
and extended strategies. About one-third of the participants were assessed for anxiety and depression at each 
of the three time points. Furthermore, the depression status varied with comorbidities (P < 0.001), the cause 
of infertility (P = 0.008), the duration of infertility (P = 0.021), the ART strategy (P < 0.001), and the time of 
assessment (P = 0.006). The anxiety status varied with educational level (P = 0.015), comorbidities (P < 0.001), 
cause of infertility (P = 0.008), duration of infertility (P = 0.021), and ART strategy (P < 0.001) (Table 1).

Occurrence rate of anxiety and depression
Among the 2465 participants, 20.93% (95%CI: 19.33%-22.54%) had mild depression, 4.71% (95%CI: 3.87%-
5.54%) had moderate depression, 1.22% (95%CI: 0.78%-1.65%) had severe depression, and 0.32% (95%CI: 
0.10%-0.55%) had very severe depression. Regarding anxiety, 13.75% (95%CI: 12.39%-15.11%) had mild anxiety, 
3.98% (95%CI: 3.20–4.75) had moderate anxiety, and 0.73% (95%CI: 0.39–1.07) had severe anxiety (Table 2).

Multivariable analyses
Bachelors’ degree (OR = 0.659, 95%CI: 0.503–0.864, P = 0.002), male factor infertility (OR = 0.745, 95%CI: 0.558–
0.995, P = 0.046), and assessment on the start of Gn (OR = 0.781, 95%CI: 0.626–0.974, P = 0.028) were negatively 
(i.e., protective) independently associated with depression. On the other hand, comorbidities (OR = 1.541, 
95%CI: 1.281–1.854, P < 0.001) and an extended ART strategy (OR = 1.394, 95%CI: 1.162–1.672, P < 0.001) 
were independently associated with depression (Table 3). In addition, high school/technical school education 
(OR = 0.669, 95%CI: 0.490–0.915, P = 0.012) and bachelor’s degree (OR = 0.640, 95%CI: 0.472–0.868, P = 0.004) 
were negatively (i.e., protective) independently associated with anxiety; an extended ART strategy (OR = 1.476, 
95%CI: 1.197–1.820, P < 0.001) was independently associated with anxiety (Table 4).

Moreover, infertility for 3–5 years (OR = 0.651, 95%CI: 0.425–0.997, P = 0.048) was independently associated 
with the severity of depression (Table 5). No factor was observed exhibiting association with the severity of 
anxiety (all P > 0.05) (Table 6).

Discussion
Women undergoing IVF-ET can suffer from anxiety and depression at various levels during the process. This 
study assessed the anxiety, depression status, and influencing factors among patients undergoing IVF-ET at 
three different time points. The results suggested that the prevalence of depression and anxiety was high in 
women undergoing IVF-ET. Bachelor’s degree, male factor infertility, and assessment on the day of starting Gn 
were negatively (i.e., protective) independently associated with depression, while comorbidities and an extended 
ART strategy were independently associated with depression. High school/technical school education and a 
bachelor’s degree were negatively (i.e., protective) independently associated with anxiety, while an extended ART 
strategy was independently associated with anxiety.

In China, infertile couples are under pressure from families and society to attain traditional family ideals, 
leading to negative emotions22,29. In the present study, the prevalence of depression was 27.18%, and the 
prevalence of anxiety was 18.46%. Those figures are the reverse of previous studies that showed a prevalence 
of depression of 15.8%-30.0% and a prevalence of anxiety of 30.0%-42.9% among women undergoing IVF-
ET11,17. The discrepancy could be due to the different tools used: GAD-7 and PHQ-9 in the present study, Beck 
depression and anxiety scales in Huang et al.17, and Zung Self-Rating Depression/Anxiety Scales in Liu et al.11. 
Other local factors could also be involved, such as psychological support offered by the different hospitals during 
IVF-ET, as well as local traditional ideals and peer pressure.

The present study showed that a bachelor’s degree, male factor infertility, and assessment on the day of 
starting Gn were protective factors against depression, while comorbidities and an extended ART strategy 
were associated with depression. Similarly, high school/technical school education and a bachelor’s degree 
were protective against anxiety, while an extended ART strategy was associated with anxiety. Those factors 
are globally supported by Liu et al.11, who showed that age, education level, and annual family income were 
associated with anxiety and that age and infertility period were associated with depression. Xu et al.13 also 
reported that a lower educational background was associated with anxiety and depression. Other studies 
reported similar associations14–16. The prevalence of infertility is higher in women than in men15,30,31. Women 
will experience more anxiety and depression when the cause of infertility is female factors only32, supporting 
male-factor infertility as a protective factor against depression in infertile couple women and highlighting the 
need for proper psychological support for infertile women33. A longer ART strategy will expose the women to 
longer procedures, which can ultimately lead to higher depression when starting IVF-ET due to the expected 
longer exposure to hormonal manipulations.

The first time point of downregulation indicates the formal initiation of treatment. At this time point, 
although the patient is fully prepared psychologically, the various unknowns in the subsequent treatment make 
them stressful. The second time point, the Gn start day, is the core link of controlled ovarian stimulation, and 
the initiation dose should be determined according to the patient’s previous treatment history, BMI, AMH, and 
antral follicle number. After the use of moderating drugs, the effect of the drug is observed on the patient and 
whether it will cause the emergence or severity of depression and anxiety in the patients. The third time point 

Scientific Reports |        (2025) 15:16303 4| https://doi.org/10.1038/s41598-025-94247-z

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


Va
ri

ab
le

s
n 

= 
24

65
, (

%
)

D
ep

re
ss

io
n

A
nx

ie
ty

N
on

e,
 n

 =
 17

95
M

ild
, n

 =
 51

6
M

od
er

at
e,

 n
 =

 11
6

Se
ve

re
, n

 =
 30

Ve
ry

 se
ve

re
, n

 =
 8

P
N

on
e,

 n
 =

 20
10

M
ild

, n
 =

 33
9

M
od

er
at

e,
 n

 =
 98

Se
ve

re
, n

 =
 18

P

A
ge

 (y
ea

rs
)

0.
10

5
0.

10
5

21
–2

7
13

38
 (5

4.
28

)
96

0 
(5

3.
48

)
29

5 
(5

7.
17

)
63

 (5
4.

31
)

17
 (5

6.
67

)
3 

(3
7.

5)
10

77
 (5

3.
58

)
19

7 
(5

8.
11

)
55

 (5
6.

12
)

9 
(5

0)

28
–3

4
91

4 
(3

7.
08

)
68

7 
(3

8.
27

)
17

4 
(3

3.
72

)
41

 (3
5.

34
)

11
 (3

6.
67

)
1 

(1
2.

5)
76

4 
(3

8.
01

)
11

2 
(3

3.
04

)
32

 (3
2.

65
)

6 
(3

3.
33

)

 ≥
 35

21
3 

(8
.6

4)
14

8 
(8

.2
5)

47
 (9

.1
1)

12
 (1

0.
34

)
2 

(6
.6

7)
4 

(5
0)

16
9 

(8
.4

1)
30

 (8
.8

5)
11

 (1
1.

22
)

3 
(1

6.
67

)

Ed
uc

at
io

n 
le

ve
l

0.
01

5
0.

01
5

M
id

dl
e 

sc
ho

ol
 o

r b
el

ow
56

4 
(2

2.
88

)
39

0 
(2

1.
73

)
13

2 
(2

5.
58

)
30

 (2
5.

86
)

9 
(3

0.
00

)
3 

(3
7.

50
)

43
9 

(2
1.

84
)

86
 (2

5.
37

)
30

 (3
0.

61
)

9 
(5

0)

H
ig

h 
sc

ho
ol

/T
ec

hn
ic

al
 sc

ho
ol

49
4 

(2
0.

04
)

35
6 

(1
9.

83
)

10
6 

(2
0.

54
)

24
 (2

0.
69

)
6 

(2
0.

00
)

2 
(2

5.
00

)
41

4 
(2

0.
6)

56
 (1

6.
52

)
21

 (2
1.

43
)

3 
(1

6.
67

)

Ju
ni

or
 co

lle
ge

66
1 

(2
6.

82
)

47
4 

(2
6.

41
)

14
5 

(2
8.

1)
33

 (2
8.

45
)

8 
(2

6.
67

)
54

2 
(2

6.
97

)
94

 (2
7.

73
)

24
 (2

4.
49

)
1 

(5
.5

6)

Ba
ch

el
or

’s 
de

gr
ee

62
3 

(2
5.

27
)

48
5 

(2
7.

02
)

11
3 

(2
1.

9)
20

 (1
7.

24
)

3 
(1

0)
52

4 
(2

6.
07

)
77

 (2
2.

71
)

17
 (1

7.
35

)
5 

(2
7.

78
)

M
as

te
r’s

 d
eg

re
e 

or
 a

bo
ve

12
3 

(4
.9

9)
90

 (5
.0

1)
20

 (3
.8

8)
9 

(7
.7

6)
4 

(1
3.

33
)

91
 (4

.5
3)

26
 (7

.6
7)

6 
(6

.1
2)

9 
(5

0)

M
on

th
ly

 p
er

 c
ap

ita
 in

co
m

e 
(R

M
B)

0.
07

7
0.

07
7

 <
 10

00
28

 (1
.1

4)
23

 (1
.2

8)
4 

(0
.7

8)
1 

(0
.8

6)
-

-
22

 (1
.0

9)
4 

(1
.1

8)
2 

(2
.0

4)
-

10
00

–1
99

9
15

1 
(6

.1
3)

98
 (5

.4
6)

39
 (7

.5
6)

10
 (8

.6
2)

2 
(6

.6
7)

2 
(2

5)
11

9 
(5

.9
2)

16
 (4

.7
2)

12
 (1

2.
24

)
4 

(2
2.

22
)

20
00

–4
99

9
11

41
 (4

6.
29

)
82

7 
(4

6.
07

)
23

9 
(4

6.
32

)
57

 (4
9.

14
)

16
 (5

3.
33

)
2 

(2
5)

91
7 

(4
5.

62
)

17
2 

(5
0.

74
)

43
 (4

3.
88

)
9 

(5
0)

50
00

–9
99

9
83

2 
(3

3.
75

)
60

7 
(3

3.
82

)
17

8 
(3

4.
5)

35
 (3

0.
17

)
10

 (3
3.

33
)

2 
(2

5)
68

2 
(3

3.
93

)
11

3 
(3

3.
33

)
32

 (3
2.

65
)

5 
(2

7.
78

)

 ≥
 10

,0
00

31
3 

(1
2.

7)
24

0 
(1

3.
37

)
56

 (1
0.

85
)

13
 (1

1.
21

)
2 

(6
.6

7)
2 

(2
5)

27
0 

(1
3.

43
)

34
 (1

0.
03

)
9 

(9
.1

8)

M
ed

ic
al

 H
ist

or
y

 <
 0.

00
1

 <
 0.

00
1

N
o

12
00

 (4
8.

68
)

92
9 

(5
1.

75
)

21
9 

(4
2.

44
)

40
 (3

4.
48

)
9 

(3
0)

3 
(3

7.
5)

10
11

 (5
0.

3)
13

7 
(4

0.
41

)
42

 (4
2.

86
)

10
 (5

5.
56

)

Ye
s

12
65

 (5
1.

32
)

86
6 

(4
8.

25
)

29
7 

(5
7.

56
)

76
 (6

5.
52

)
21

 (7
0)

5 
(6

2.
5)

99
9 

(4
9.

7)
20

2 
(5

9.
59

)
56

 (5
7.

14
)

8 
(4

4.
44

)

C
au

se
 o

f i
nf

er
til

ity
0.

00
8

0.
00

8

U
nk

no
w

n
48

1 
(1

9.
51

)
34

3 
(1

9.
11

)
10

9 
(2

1.
12

)
20

 (1
7.

24
)

7 
(2

3.
33

)
2 

(2
5)

39
2 

(1
9.

5)
63

 (1
8.

58
)

23
 (2

3.
47

)
3 

(1
6.

67
)

Fe
m

al
e 

fa
ct

or
12

91
 (5

2.
37

)
92

2 
(5

1.
36

)
28

5 
(5

5.
23

)
67

 (5
7.

76
)

14
 (4

6.
67

)
3 

(3
7.

5)
10

57
 (5

2.
59

)
17

9 
(5

2.
8)

46
 (4

6.
94

)
9 

(5
0)

M
al

e 
fa

ct
or

53
3 

(2
1.

62
)

41
9 

(2
3.

34
)

87
 (1

6.
86

)
17

 (1
4.

66
)

8 
(2

6.
67

)
2 

(2
5)

43
2 

(2
1.

49
)

74
 (2

1.
83

)
23

 (2
3.

47
)

4 
(2

2.
22

)

Bo
th

 fa
ct

or
s

16
0 

(6
.4

9)
11

1 
(6

.1
8)

35
 (6

.7
8)

12
 (1

0.
34

)
1 

(3
.3

3)
1 

(1
2.

5)
12

9 
(6

.4
2)

23
 (6

.7
8)

6 
(6

.1
2)

2 
(1

1.
11

)

D
ur

at
io

n 
of

 in
fe

rt
ili

ty
0.

02
1

0.
02

1

 <
 3 

ye
ar

s
99

0 
(4

0.
16

)
74

0 
(4

1.
23

)
18

7 
(3

6.
24

)
51

 (4
3.

97
)

9 
(3

0)
3 

(3
7.

5)
80

7 
(4

0.
15

)
14

1 
(4

1.
59

)
37

 (3
7.

76
)

5 
(2

7.
78

)

3–
5 

ye
ar

s
10

79
 (4

3.
77

)
78

8 
(4

3.
9)

23
8 

(4
6.

12
)

40
 (3

4.
48

)
10

 (3
3.

33
)

3 
(3

7.
5)

89
1 

(4
4.

33
)

13
4 

(3
9.

53
)

44
 (4

4.
9)

10
 (5

5.
56

)

 >
 5 

ye
ar

s
39

6 
(1

6.
06

)
26

7 
(1

4.
87

)
91

 (1
7.

64
)

25
 (2

1.
55

)
11

 (3
6.

67
)

2 
(2

5)
31

2 
(1

5.
52

)
64

 (1
8.

88
)

17
 (1

7.
35

)
3 

(1
6.

67
)

A
ss

ist
ed

 re
pr

od
uc

tio
n 

pl
an

 <
 0.

00
1

 <
 0.

00
1

St
an

da
rd

 p
la

n
12

24
 (4

9.
66

)
93

9 
(5

2.
31

)
22

6 
(4

3.
8)

46
 (3

9.
66

)
11

 (3
6.

67
)

2 
(2

5)
10

34
 (5

1.
44

)
14

2 
(4

1.
89

)
44

 (4
4.

9)
4 

(2
2.

22
)

Ex
te

nd
ed

 p
la

n
12

41
 (5

0.
34

)
85

6 
(4

7.
69

)
29

0 
(5

6.
2)

70
 (6

0.
34

)
19

 (6
3.

33
)

6 
(7

5)
97

6 
(4

8.
56

)
19

7 
(5

8.
11

)
54

 (5
5.

1)
14

 (7
7.

78
)

Ti
m

e 
of

 a
ss

es
sm

en
t

0.
00

6
0.

28
9

Tr
ea

tm
en

t s
ta

rt
80

8 
(3

2.
78

)
57

0 
(3

1.
75

)
18

6 
(3

6.
05

)
39

 (3
3.

62
)

8 
(2

6.
67

)
5 

(6
2.

5)
65

8 
(3

2.
74

)
11

0 
(3

2.
45

)
29

 (2
9.

59
)

11
 (6

1.
11

)

St
ar

t o
f G

n
81

0 
(3

2.
86

)
61

0 
(3

3.
98

)
14

6 
(2

8.
29

)
47

 (4
0.

52
)

7 
(2

3.
33

)
0 

(0
)

66
9 

(3
3.

28
)

10
5 

(3
0.

97
)

33
 (3

3.
67

)
3 

(1
6.

67
)

hC
G

 tr
ig

ge
r d

ay
84

7 
(3

4.
36

)
61

5 
(3

4.
26

)
18

4 
(3

5.
66

)
30

 (2
5.

86
)

15
 (5

0)
3 

(3
7.

5)
68

3 
(3

3.
98

)
12

4 
(3

6.
58

)
36

 (3
6.

73
)

4 
(2

2.
22

)

Ta
bl

e 
1.

 C
ha

ra
ct

er
ist

ic
s o

f t
he

 p
ar

tic
ip

an
ts

. G
n 

go
na

do
tr

op
in

, h
CG

 h
um

an
 ch

or
io

ni
c g

on
ad

ot
ro

pi
n.

 

Scientific Reports |        (2025) 15:16303 5| https://doi.org/10.1038/s41598-025-94247-z

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


is the hCG trigger day, i.e., when the controlled ovarian stimulation treatment is completed, and the oocyte 
retrieval process is about to enter. The quantity and quality of oocytes obtained are the issues and common 
concerns of physicians and patients. At this time, with the obvious changes in hormone levels in the body, the 
body and the mind have synchronized changes, and it is necessary to compare and understand the changes and 
progress of the anxiety and depression state of patients.

Hence, the psychological status of infertile women can change during the IVF process. When entering the 
IVF-ET process, they know that the success rate is not 100%, but they still feel pressure due to their history of 
infertility and peer and societal pressure34,35. On hCG trigger day, they can feel more confident because they feel 
the effects of ovarian stimulation, and they have higher success expectations34. After the cycle, the women can 
worry about whether the time, money, and effort spent will be rewarded34. Liu et al.11 and Huang et al.17 reported 
that depression peaked when entering the cycle, while anxiety peaked on hCG trigger day. Awtani et al.34 reported 
that anxiety peaked after the cycle. The present study showed that the prevalence of depression was lower on the 
day of starting Gn, which could be related to the positive feelings and confidence of the women, as supported by 

Depression Coef S.E z P OR

OR (95%CI)

Upper limit Lower limit

Education level

Middle school or below - - - - Ref - -

High school/technical school -0.134 0.136 -0.980 0.325 0.875 0.670 1.142

Junior college -0.091 0.127 -0.710 0.476 0.913 0.711 1.172

Bachelor’s degree -0.417 0.138 -3.020 0.002 0.659 0.503 0.864

Master’s degree or above -0.075 0.228 -0.330 0.741 0.927 0.593 1.450

Medical history

No - - - - Ref - -

Yes 0.433 0.094 4.590  < 0.001 1.541 1.281 1.854

Cause of infertility

Unknown - - - - Ref - -

Female factor -0.106 0.120 -0.880 0.379 0.899 0.711 1.139

Male factor -0.294 0.147 -2.000 0.046 0.745 0.558 0.995

Both factors 0.033 0.201 0.170 0.868 1.034 0.698 1.532

Duration of infertility

 < 3 years - - - - Ref - -

3–5 years -0.014 0.102 -0.130 0.894 0.987 0.808 1.205

 > 5 years 0.208 0.137 1.520 0.128 1.231 0.942 1.609

Assisted reproduction plan

Standard plan - - - - Ref - -

Extended plan 0.332 0.093 3.580  < 0.001 1.394 1.162 1.672

Time of assessment

Treatment start - - - - Ref - -

Start of Gn -0.247 0.113 -2.190 0.028 0.781 0.626 0.974

HCG trigger day -0.111 0.109 -1.020 0.309 0.895 0.722 1.109

Table 3. Multivariable analysis of the factors influencing depression. OR odds ratio, CI confidence interval.

 

Total n = 2465 Occurrence rate %, 95%CI

Depression

None 1795 72.82 (68.98–76.66)

Mild 516 20.93 (19.33–22.54)

Moderate 116 4.71 (3.87–5.54)

Severe 30 1.22 (0.78–1.65)

Very severe 8 0.32 (0.10–0.55)

Anxiety

None 2010 81.54 (79.84–83.24)

Mild 339 13.75 (12.39–15.11)

Moderate 98 3.98 (3.20–4.75)

Severe 18 0.73 (0.39–1.07)

Table 2. Occurrence rate of depression and anxiety.
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a previous study34, but no influence was seen for anxiety. The discrepancies among studies could be due to the 
different time points selected and the different assessment tools. Still, depression was observed during the whole 
cycle, suggesting that the women would need psychological support during the entire process. Nevertheless, 
identifying the moments during IVF-ET when the patients are more susceptible to developing anxiety and/or 
depression would allow for a more optimal screening for negative emotions, which could be managed in time 

Depression Coef S.E z P OR

OR (95%CI)

Upper limit Lower limit

Education Level

Middle school or below - - - - Ref - -

High school/technical school -0.090 0.272 -0.330 0.742 0.914 0.536 1.559

Junior college -0.137 0.256 -0.540 0.592 0.872 0.528 1.439

Bachelor’s degree -0.360 0.295 -1.220 0.222 0.697 0.391 1.243

Master’s degree or above 0.646 0.413 1.560 0.118 1.907 0.849 4.283

Medical history

No - - - - Ref - -

Yes 0.363 0.201 1.810 0.071 1.437 0.970 2.129

Cause of infertility

Unknown - - - - Ref - -

Female factor -0.024 0.257 -0.090 0.925 0.976 0.590 1.615

Male factor 0.209 0.314 0.670 0.506 1.232 0.666 2.279

Both factors 0.424 0.392 1.080 0.279 1.529 0.709 3.294

Duration of infertility

 < 3 years - - - - Ref - -

3–5 years -0.430 0.218 -1.980 0.048 0.651 0.425 0.997

 > 5 years 0.154 0.258 0.600 0.550 1.167 0.703 1.935

Assisted reproduction plan

Standard plan Ref

Extended plan 0.179 0.197 0.910 0.362 1.197 0.813 1.760

Table 5. Multivariable analysis of depression severity. OR odds ratio, CI confidence interval.

 

Anxiety Coef S.E z P OR

OR (95%CI)

Upper limit Lower limit

Education level

Middle school or below - - - - Ref - -

High school/technical school -0.401 0.160 -2.510 0.012 0.669 0.490 0.915

Junior college -0.285 0.146 -1.960 0.051 0.752 0.565 1.001

Bachelor’s degree -0.447 0.156 -2.870 0.004 0.640 0.472 0.868

Master’s degree or above 0.139 0.234 0.600 0.551 1.150 0.727 1.817

Medical history

No - - - - Ref - -

Yes 0.343 0.108 3.170 0.002 1.409 1.140 1.742

Cause of infertility

Unknown - - - - Ref - -

Female factor -0.129 0.141 -0.910 0.360 0.879 0.667 1.159

Male factor 0.097 0.163 0.590 0.553 1.102 0.800 1.517

Both factors -0.056 0.234 -0.240 0.813 0.946 0.598 1.497

Duration of infertility

 < 3 years - - - - Ref - -

3–5 years -0.108 0.117 -0.920 0.357 0.898 0.714 1.130

 > 5 years 0.053 0.156 0.340 0.735 1.054 0.777 1.431

Assisted reproduction plan

Standard plan Ref

Extended plan 0.389 0.107 3.640  < 0.001 1.476 1.197 1.820

Table 4. Multivariable analysis of the factors influencing anxiety. OR odds ratio, CI confidence interval.
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for optimal outcomes. In addition, identifying the factors contributing to anxiety and depression during IVF-Et 
could allow for a more personalized approach.

This study had strengths and limitations. This study enrolled many participants, but they were all from the 
same geographical area and hospital, decreasing the generalizability of the results. Indeed, the course of IVF-
ET and associated depression and anxiety could be related to local practices and cultural characteristics. The 
cross-sectional nature of the study prevents the analysis of causality and mechanisms. Furthermore, the present 
study covered only the IVF-ET period, and anxiety and depression were not assessed after IVF-ET. It can be 
hypothesized that anxiety and depression will be different according to the pregnancy outcomes. Correlations 
with the IVF-ET outcomes were not performed since the outcomes were not collected. Future studies could 
include such time points. Furthermore, the enrolled patients were assessed at only one of the three time 
points. The three time points were relatively close in time, and assessing the same patients three times within 
a short time window would increase the risk of a carryover bias, i.e., the participants remembering what they 
responded to the last time. No measures were taken to account for seasonal variations. Finally, part of the study 
was performed during the beginning of the COVID-19 pandemic, which added a psychological burden to the 
general population and the patients undergoing ART, which might have influenced the results36. Although the 
COVID-19 pandemic was officially called by the WHO in March 202037, the first cases were reported in China 
in December 201938, and public anxiety was already increasing39. China started to take measures to control the 
spread of the virus before the WHO declared the pandemic status39. Therefore, most of the patient enrollment 
occurred during the COVID-19 period. ART involves frequent visits to the hospital, bringing fear of COVID-19 
infection because sick people were visiting the hospitals and were being hospitalized when they tested positive 
for COVID-19. Visiting the hospital could also involve public transportation, adding to fear. With the COVID-19 
measures being firmly followed in China, the lockdown also brought challenges for patients who had to visit 
the hospital frequently. Considering the precise timing of IVF-ET procedures, such factors, combined with the 
anxiety directly related to COVID-1940, could have contributed to anxiety and depression. Of course, now that 
the COVID-19 pandemic has officially ended, the results should be externally validated to confirm whether they 
are still observed.

The prevalence of depression and anxiety was high in women undergoing IVF-ET. The study identified 
factors independently associated with depression and anxiety that could be used to guide the psychological 
management of women undergoing IVF-ET. The depression status changed during the IVF cycle.

Data availability
All data generated or analysed during this study are included in this published article.

Received: 17 July 2024; Accepted: 12 March 2025

Anxiety Coef S.E z P OR

OR (95%CI)

Upper limit Lower limit

Education level

Middle school or below - - - - Ref - -

High school/technical school -0.051 0.314 -0.160 0.871 0.950 0.514 1.758

Junior college -0.518 0.303 -1.710 0.087 0.596 0.329 1.079

Bachelor’s degree -0.504 0.323 -1.560 0.119 0.604 0.320 1.138

Master’s degree or above -0.677 0.509 -1.330 0.184 0.508 0.187 1.378

Medical history

No - - - - Ref - -

Yes -0.097 0.227 -0.430 0.670 0.908 0.582 1.416

Cause of infertility

Unknown - - - - Ref - -

Female factor -0.269 0.291 -0.930 0.354 0.764 0.432 1.350

Male factor -0.088 0.332 -0.270 0.791 0.916 0.478 1.755

Both factors -0.091 0.483 -0.190 0.851 0.913 0.354 2.354

Duration of infertility

 < 3 years - - - - Ref - -

3–5 years 0.154 0.249 0.620 0.537 1.167 0.716 1.901

 > 5 years -0.156 0.329 -0.470 0.636 0.856 0.449 1.630

Assisted reproduction plan

Standard plan - - - - Ref - -

Extended plan 0.081 0.226 0.360 0.719 1.085 0.697 1.688

Table 6. Multivariable analysis of anxiety severity. OR odds ratio, CI confidence interval.
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