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Abstract

Objectives: To examine anxiety and depression experienced by women at different stages of IVF and to analyze their
association with pregnancy outcomes.

Methods: This cohort study was conducted at Dr. Cipto Mangunkusumo General Hospital and Dr. Sander B. Daya Medika
Clinic from May 2018 to March 2023. Data were collected using questionnaires and assessments during IVF, focusing on
anxiety, depression, and pregnancy outcomes. Chi-square and Fisher's exact tests were used to assess associations between
variables, while Friedman ANOVA was applied for longitudinal analysis of anxiety and depression scores across IVF stages.

Results: A total of 61 participants were included in the final analysis. Significant changes in anxiety and depression were
observed throughout the IVF process. Both anxiety (p < 0.001, Kendall's w = 0.19) and depression (p = 0.001, Kendall's w =
0.121) levels increased significantly over time. A significant association was found between childbearing plans and anxiety
(p = 0.037) at measurement II (before embryo transfer), as well as between education level and depression (p = 0.038) at
measurement III (before pregnancy testing). However, no statistically significant association was observed between anxiety or
depression scores and pregnancy outcomes across the three measurement points (p > 0.05).

Conclusion: Anxiety and depression significantly increase during IVF but are not associated with clinical pregnancy rates.
These findings highlight the importance of mental health screening and psychiatric support during IVF to enhance women's
comfort and help them navigate the process more effectively.
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INTRODUCTION

Conception and reproduction serve as
fundamental elements in the lives of many
couples. Consequently, when a couple encounters
difficulties in achieving spontaneous conception,
both partners often experience profound
sadness and disappointment. If conception
does not occur after one year of consistent,
unprotected intercourse, the couple is classified
as experiencing infertility.” In 2021, the World
Health Organization (WHO) indicated that the
rate of infertility in high-income countries is
17.8%, whereas it is 16.5% in low- and middle-
income countries.? In Indonesia, it is estimated
that between 10% and 15% of women aged 15 to
45 experience infertility, which equates to around
four to six million couples affected by both
primary and secondary infertility.? This condition
is a significant source of psychological stress, with
anxiety and depression being the most prevalent
psychological disorders among individuals facing
infertility.’

Couples experiencing infertility often explore
various avenues to achieve pregnancy, engaging
in multiple evaluations and treatments in their
pursuit of favorable outcomes. When alternative
techniques, such as insemination, do not
produce successful results, assisted reproductive
technology (ART) becomes a viable option.In vitro
fertilization (IVF), commonly known as the “test-
tube baby” procedure, is a form of ART utilized
after other methods have proven ineffective.
The Centers for Disease Control and Prevention
(CDQ) indicates that the live birth rate following
embryo transfer stands at 49.0% for women aged
under 35, whereas this rate declines to 24.1% for
women over the age of 40.4° In Indonesia, 48.9%
of women who participated in in vitro fertilization
(IVF) were aged below 35 years. The success rates
for pregnancies resulting from IVF procedures
varied between 24.6% and 37.3%.°

Many couples with infertility who undergo
assisted reproductive technology (ART) are at an
increased risk of developing psychiatric disorders.
High financial burden and uncertain efficacy
of these treatments can impose considerable
pressure on couples engaged in IVF.7 Research
indicates that various stages of in vitro fertilization
(IVF), such as hormone stimulation, ovarian
stimulation, oocyte retrieval, embryo transfer,
and the ensuing waiting period for results, are
particularly stressful for women undergoing
these procedures.®® At the commencement of

treatment, women often express significant
concerns regarding the number of injections
they must endure, the dietary limitations
required for optimal results, the expected
physical discomfort, and most importantly, the
probability of achieving a successful IVF cycle.
During subsequent monitoring appointments,
their apprehension centers on the advancement
of their treatment. On the days designated for
oocyte retrieval and embryo transfer, women
experience anxiety related to the quality and
quantity of the eggs and embryos, respectively.
Many women have identified the two-week
waiting period following embryo transfer, during
which they await pregnancy results, as the most
stressful phase of the entire process.™

The distinction in anxiety and depression
levels among infertile couples at various stages of
IVF and their correlation with assisted pregnancy
outcomes have not been frequently examined.
Previous studies indicate that the effectiveness of
IVF may be influenced by psychological factors,
including the level of distress experienced by
women prior to and during treatment, but other
studies find no association. Therefore, this study
investigates anxiety and depression faced by
women at different stages of IVF and analyzes
their association with pregnancy outcomes.

METHODS

This study was designed as an analytical
cohort study to assess the impact of IVF on the
psychiatric aspects of women undergoing the
treatment, particularly the presence of anxiety
and depression. Data collection was conducted
at Yasmin Infertility Clinic, Cipto Mangunkusumo
General Hospital (RSCM), and Dr Sander B. Daya
Medika Clinic from May 2018 to March 2023. This
study was approved by the Ethics Committee of
the Faculty of Medicine, Universitas Indonesia
(ND308/UN2.F1/ETIK/PPM0002/2023).

The calculated target sample size was 100
participants including drop out of 20%. Women
aged 25-42 years scheduled for IVF were eligible
for participation. Exclusion criteria included
individuals with psychotic disorders, severe
anxiety, and severe depression. Participants
were selected using non-probability, consecutive
sampling, enrolling each eligible woman until the
target sample size was achieved. Screening for
severe mental disorders was conducted using the
Mini-International Neuropsychiatric Interview
(M.LNL.IL) instrument, a semi-structured interview
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to diagnose mental disorder based on the
diagnostic criteria of International Classification
of Disease (ICD)-10. Each woman gave written
consent prior to participating in the study."

Study data was collected using structured
questionnaires at important time points
throughout IVF; before the start of the treatment,
before embryo transfer, and before pregnancy
test. Demographic and gynecological information
were obtained using questionnaires and the
subjects’ medical records at the initial stage of
the study. Anxiety and depression symptoms,
as the primary outcomes, were assessed using
Hamilton Anxiety Rating Scale (HAM-A) and
Hamilton Depression Rating Scale (HAM-D). Both
instruments consist of semi-structured interviews
conducted by a trained psychiatrist.

HAM-A, which contains 14 items, assesses
anxiety severity through components including
anxious mood, tension, fears, insomnia, difficulty
in concentrating, and physical symptoms related
to anxiety. The scale was translated and validated
for the Indonesian population, achieving a
Cronbach's alpha reliability coefficient of 0.756.'
HAM-D, which comprises 17 items, evaluates the
severity of depression based on components
such as mood, feelings of guilt, suicidal ideation,
insomnia, work performance and activities,
psychomotor retardation or agitation, anxiety,
somatic symptoms, and weight loss. This scale
has undergone translation and validation for the
Indonesian population, exhibiting a sensitivity
and specificity of 93.3%."* The semi-structured
interviews were conducted by the same trained

Assessed for eligibility
(n=100)

| Identification |

psychiatrist to ensure consistency in scoring.
Scores greater than or equal to 8 HAM-A and
HAM-D were used to classify mild to moderate
anxiety and depression, respectively, based on
thresholds validated in previous studies for the
Indonesian population. Pregnancy results were
obtained from the medical record, evaluating
urinary beta-hCG results approximately six
weeks after recruitment as a part of IVF's routine
procedure.

The data obtained was then subjected to
analysis utilizing Statistical Package for the Social
Sciences (SPSS) version 27. Participants who
dropped out were excluded from the analysis.
Categorical variables were analyzed using Chi-
Square and Fisher's exact tests as appropriate,
to examine associations between demographic,
gynecological,  anxiety,  depression,  and
pregnancy outcome variables. For longitudinal
analysis of anxiety and depression scores across
the IVF, the Friedman ANOVA test was applied,
followed by post hoc analysis with Bonferroni
adjustment.

RESULTS

Out of 100 samples initially planned, 87
subject data were ultimately collected. Thirteen
subjects were excluded for not meeting the
inclusion criteria. Throughout the study, 26
subjects dropped out at various measurement
stages, with most dropouts related to the IVF
procedure. A total of 61 subjects completed the
study (Figure 1).

4

>I Not meeting criteria (n=13)

Included in the study (n=87)

Women aged 25-42 years scheduled for IVF

Y

Measurement II (n=63)

+  Declined to continue participation in the study (n=5)
+  Delayed IVF program (n=7)

e Lack of sperm (n=1)

+ Lack of oocyte (n=4)

+  Delayed embryo transfer (n=2)

Measurement III (n=61)

+  Failed embryo transfer (n=2)

Completed IVF and included in analysis (n=61)
Women aged 25-42 years undergoing IVF

Figure 1. Flowchart of study design
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Table 1 shows the distribution characteristics
in research subjects at the initial stage of the study
prior to the start of IVF. The majority of subjects
was under 35 years (55.7%), having bachelor’s or
master's degree (90.2%), having been infertile for
5-10 years due to mixed etiology, planning to
immediately have a child, and on their first cycle
of IVF. At the beginning of the study, 42% of the
subjects exhibited no anxiety or only minimal
levels, while approximately 41% reported mild
anxiety symptoms. Additionally, 52.5% of the
participants experienced no depression or only
minimal depressive symptoms.

Table 1. Subject Characteristics (n=61)

Characteristics n %

Demographic

Age (yo)

<35 34 55
35-37 17 27.9
38-40 8 13.1
>40 2

Education level

Bachelor's master 55 90.2
Associate's 6 9.8
Gynecological

Duration of Infertility (years) 31
<5 19 50.8
5-10 31 18
>10 11
Childbearing Plan 88
Not delaying 54 11.5
DElaying 7

Type of Infertility Experienced

Female 18 29.5
Male 10 16.4
Mixed 33 54.1
Psychiatric

Anxiety

Not present or minimum 26 42.6
Mid 25 41.0
Moderate 10 16.4
Depression

Not present or minimum 32 52.5
Mild 27 443
Moderate 2 33

Figure 2illustrates the changesinanxiety scores
among research subjects based on the HAM-A
instrument. There was an increase in anxiety
scores observed in Measurement II, conducted
before the embryo transfer phase, which then
tended to stabilize in Measurement III, conducted
prior to the beta- hCG examination. A slightly
different pattern was observed in depression
scores among research subjects based on the

HAM-D instrument (Figure 3), which showed an
increase in Measurement II and a further rise in
Measurement III.

H

Median of Anxiety Scores

0

Baseline Measurement I Measurement III

Figure 2. Anxiety Levels throughout IVF based on the
Hamilton Anxiety Rating Scale (HAM-A)

Median of Depression Scores

0

Baseline Measurement I Measurement III

Figure 3. Depression Levels throughout IVF based on the
Hamilton Depression Rating Scale (HAM-D)

The study revealed significant changes in
anxiety and depression throughout IVF. Anxiety
levels, as measured by the HAM-A scale, showed
a significant rise across the IVF timeline (p <
0.001, Kendall's w = 0.19). The HAM-A scores
rose markedly from a median of 5.00 (range:
0.00-18.00) at baseline to 8.00 (range: 0.00-
20.00) before embryo transfer, maintaining this
level until before the pregnancy test (p < 0.001).
Similarly, depression levels, captured using the
HAM-D scale increased from a median of 4.00
(range: 0.00-16.00) at baseline to 5.00 (range:
0.00-15.00) before embryo transfer and reaching
7.00 (range: 0.00-16.00) before the pregnancy
test (p = 0.001, Kendall'sw = 0.121).

Anxiety and depression scores showed a
significant increase over time, as indicated by
the Friedman ANOVA test. The median anxiety
score rose from 5.00 at baseline to 8.00 at
both Measurement II and III (p < 0.001), with a
Kendall's W of 0.19, suggesting a moderate effect
size. Similarly, depression scores increased from
a median of 4.00 at baseline to 5.00 and 7.00 in
subsequent measurements (p = 0.001), with a
Kendall's W of 0.121, indicating a weaker but still
meaningful trend.
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These findings suggest a consistent upward
shift in both anxiety and depression levels across
the three time points, with statistically significant
changes and modest agreement in rank ordering.

The analysis revealed significant changes in
anxiety and depression scores over time. Anxiety
scores showed a moderate correlation (r =
0.50) between baseline and both Measurement
I and III, with highly significant p-values (<
0.001), indicating a notable increase in anxiety
symptoms. However, no change was observed
between Measurement II and III (r = 0.00, p =
1.00), suggesting a plateau in anxiety levels.

Similarly,  depression  scores increased
significantly from baseline to Measurement II (r
= 0.34, p = 0.026) and to Measurement III (r =
0.45, p = 0.001), reflecting a progressive rise in
depressive symptoms. Yet, the difference between
Measurement II and III was not significant (r
= 0.11, p = 1.000), indicating stabilization in
depression levels after the initial increase.

Post hoc analyses confirmed significant
increases in both anxiety and depression during

the course of IVF. It showed significant increases
in anxiety levels from baseline to both before
embryo transfer (r = 0.50, adjusted p < 0.001)
and prior to the pregnancy test (r = 0.50, adjusted
p < 0.001). The lack of a significant difference
between the two latter measurements (p = 1.00)
suggests sustained anxiety throughout the latter
stages of the IVF process. This pattern highlights
the potentially stress-inducing impact of certain
important points during IVF and the necessity
for targeted psychological support during these
phases.

Post hoc analyses also revealed a statistically
significant rise in depression levels from baseline
to both subsequent measurements (r = 0.34,
adjusted p = 0.026 and r = 0.45, adjusted p =
0.001, respectively). However, no significant
difference was observed between scores before
embryo transfer and before the pregnancy test
(adjusted p = 1.00). This suggests a cumulative
burden of emotional distress during the IVF
cycle, potentially linked to hormonal influences,
treatment expectations, and procedural stress.

Table 2. Association between Subject Characteristics and Anxiety Levels (n=61)

Anxiety

Baseline®

Measurement II° Measurement III*

Characteristics
No-Minimal Mild-Moderate
Anxiety Anxiety

No-Minimal Mild-Moderate

No-Minimal Mild-Moderate

Anxiety Anxiety Anxiety Anxiety

Demographic
Age < 35 years 25 (61.0%)
16 (39.0%)

37 (60.7%)

> 35 years 11 (55.0%)

Education Level Bachelor's or
master’'s degree
Associate's degree 4 (6.6%) 2 (3.3%)
Gynecological

Duration of Infertility < 5 years 14 (34.1%)

5-10 years 21 (51.2%) 10 (50.0%)

>10 years 6 (14.6%) 5 (25.0%)
Childbearing Plan Not delaying 35 (85.4%) 19 (95.0%) 0.409°

Delaying 6 (85.7%) 1 (5.0%)
Type of Infertility Female Infertility 14 (34.1%) 4 (20.0%) 0.512¢
Experienced Male Infertility 6 (14.6%) 4 (20.0%)

Mixed Infertility 21 (51.2%) 12 (60.0%)

9(45.0%)  0.238¢

18 (29.5%)  1.000F

5(250%)  0.586F

17 (63.0%)
10 (37.0%)
25 (41.0%)

17 (50.0%)  0.311¢ 14 (58.3%)
17 (50.0%) 10 (41.7%)
30 (49.2%)  0.685F 23 (37.7%)

20 (54.1%)  0.742¢
17 (45.9%)
32(525%)  0.388F

2 (3.3%) 4 (6.6%) 1(1.6%) 5 (8.2%)
7 (25.9%) 12(353%)  0.542° 8 (33.3%) 11(29.7%)  0.691°
16 (59.3%) 15 (44.1%) 13 (54.2%) 18 (48.6%)

4 (14.8%) 7 (20.6%) 3 (12.5%) 8 (21.6%)

21 (77.8%) 33(97.1%)  0.037F 20 (83.3%) 34(91.9%) 0418
6 (22.2%) 1(2.9%) 4(16.7%) 3(8.1%)

8 (29.6%) 10 (29.4%)  0.914° 9 (37.5%) 9(243%)  0.292°
5 (18.5%) 5 (14.7%) 5 (20.8%) 5 (13.5%)

14 (51.9%) 19 (55.9%) 10 (41.7%) 23 (62.2%)

a = Count (percentage); C = Chi-Square test; F = Fisher's Exact Test; *p value < 0.05
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Table 3. Association between Subject Characteristics and Depression (n=61)

Characteristics

Depression
Baseline® Measurement II* Measurement III*
p p
No-Minimal Mild-Moderate No-Minimal Mild-Moderate No-Minimal Mild-Moderate
Anxiety Anxiety Anxiety Anxiety Anxiety Anxiety

Demographic

29 (56.9%)
22 (43.1%)
46 (90.2%)

Age < 35 years
> 35 years 5 (50.0%)
Education Level Bachelor’s or

master’'s degree

Associate's degree 5(9.8%) 1(10.0%)
Gynecological
Duration of Infertility << 5 years 17 (33.3%) 2 (20.0%) 0.117°
5-10 years 23 (45.1%) 8 (80.0%)
>10 years 11 (21.6%) 0 (0.0%)
Childbearing Plan Not delaying 44 (86.3%) 10 (100%) 0.587F
Delaying 7 (13.7%) 0 (0.0%)
Type of Infertility Female Infertility 15 (29.4%) 3 (30.0%) 0.900°
Experienced Male Infertility 8 (15.7%) 2 (20.0%)
Mixed Infertility 28 (54.9%) 5 (50.0%)

5 (50.0%) 0.738"

9 (90.0%) 1.000"

25 (56.8%)
19 (43.2%)
39 (88.6%)

9 (52.9%) 0.785¢ 21 (58.3%)
8 (47.1%) 15 (41.7%)
16 (94.1%) 1.0007 35 (97.2%)

13 (52.0%) 0.624¢
12 (48.0%)

20 (80.0%) 0.038"
5(11.4%) 1(5.9%) 1(2.8%) 5 (20.0%)
14 (31.8%)

5(29.4%) 0.977¢ 12 (33.3%)
22 (50.0%) 9
3

7 (28.0%) 0.888°

(

(52.9%) 18 (50.0%) 13 (52.0%)
8 (18.2%) (17.6%) 6 (16.7%) 5 (20.0%)
37 (84.1%) 17 (100.0%)  0.175F 30 (83.3%) 24 (96.0%) 0.223F
7 (15.9%) 0 (0.0%) 6 (16.7%) 1(4.0%)
13 (29.5%) 5(29.4%) 0.206 13 (36.1%) 5 (20.0%) 0.385¢
5(11.4%) 5(29.4%) 5(13.9%) 5 (20.0%)
26 (59.1%) 7 (41.2%) 18 (50.0%) 15 (60%)

a = Count (percentage); C = Chi-Square test; F = Fisher's Exact Test; *p value < 0.05

Theassociation between subject characteristics
and anxiety (Table 2) and depression (Table
3) levels during IVF showed no statistically
significant relationships across all measurements.
Demographic factors such as age and education
level were not significantly associated with
anxiety or depression at baseline, second, or third
measurements (p > 0.05 for all comparisons).
Gynecological  factors, including duration
of infertility, childbearing plans, and type of
infertility, similarly demonstrated no significant
influence on anxiety or depression levels at any
time point (p > 0.05).

The only notable finding was a marginal
association between education level and
depression at the third measurement, where
women with higher education appeared less
likely to report mild-to-moderate depression
compared to those with lower education (p
= 0.038). Another minor association was also
found between childbearing plan and anxiety in
the second measurement, showing that women
who delay their pregnancy are less likely to be
anxious (p = 0.037) However, this association
was not consistently observed across earlier
measurements. Overall, neither demographic
nor gynecological characteristics emerged as
consistent predictors of anxiety or depression
levels in this cohort.

There were no statistically significant
differences in psychiatric symptoms—specifically
anxiety and depression—between pregnant and

non-pregnant women across three measurement
points. At baseline, mild to moderate anxiety was
reported in 36.1% of pregnant women and 28.0%
of non-pregnant women (p = 0.507), with similar
patterns observed in subsequent measurements
(p-values: 0.973 and 0.656). Depression levels
followed a comparable trend, with mild to
moderate symptoms increasing slightly over time
but remaining statistically insignificant between
groups (baseline p = 0.727; Measurement Il p =
0.985; Measurement IlI p = 0.896).

Overall, both groups experienced fluctuations
in anxiety and depression levels, yet the
differences were not significant. This suggests
that pregnancy status did not play a decisive
role in influencing the severity of psychiatric
symptoms within the observed sample.

These findings support earlier results showing
that anxiety and depression symptoms increased
over time during the IVF process, but were not
influenced by pregnancy status or linked to
pregnancy outcomes. Psychological distress
appeared to rise regardless of clinical results,
highlighting the need for emotional support
throughout treatment.

DISCUSSION

Study, conducted at a tertiary hospital in
Indonesia, is the first in the country to explore
the impact of different stages of IVF on anxiety
and depression levels in women undergoing
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the treatment, as well as their relationship with
pregnancy outcomes. The baseline characteristics
observed in our sample largely align with
those reported in other studies, supporting the
generalizability of our findings. More than half
of the research subjects were under 35 years
old (55.7%), followed by those aged 35-37 years
(27.9%), closely reflecting the demographic
profile reported by the Indonesian Association for
In Vitro Fertilization, which found that 50.07% of
women undergoing IVF in Indonesia were under
35 years and 20.55% were aged 35-37 years.™

Furthermore, the majority of participants in our
study had bachelor’s or master’s degree (90.2%),
which aligns with the results of prior studies.™
Mixed infertility was the most common type
observed in subject, aligning with the Indonesian
Association for In Vitro Fertilization report,
which identified mixed infertility in 40.22% of
cases, followed by female infertility at 30.1% and
male infertility at 22.71%.14 However, a notable
difference in infertility duration was observed,
with the majority of participants experiencing
infertility for five to ten years. In contrast, previous
research reported a typical infertility duration that
aligned with marriage lengths of 1.5 to 6.2 years.™
This discrepancy may be partly attributed to the
lack of IVF coverage under Indonesia's national
health insurance, unlike in some developed
countries. Cultural and socioeconomic influences
may contribute significantly, as prior research
has identified enduring myths, misinformation,
and adverse perceptions regarding IVF within
certain segments of the Indonesian population."”
These barriers may delay couples' pursuit of IVF,
leading them to consider alternative treatments
or save for the procedure due to its substantial
cost.

At the beginning of the study, participants
were at minimal levels of anxiety and depression,
aligning with the results of prior studies that
indicated anxiety and depression rates of 13.5%
and 9.4%, respectively, among infertile couples
beforeIVF."® Other previous research hasindicated
that the majority of women participating in
IVF reported experiencing predominantly mild
levels of anxiety and depression.” Based on
demographic and gynecological characteristics,
we found that the incidence of anxiety in
measurement II (before embryo transfer) is
related to childbearing plan. We also found
that the depression in measurement III (before
pregnancy test) is related to education level, but
this association was not consistently observed

across earlier measurements.
Anxiety and Depression Levels throughout IVF

IVF is a final-line reproductive method for
addressing infertility issues in couples. The high
cost of IVF, the extensive stages involved, and the
often-uncertain outcomes make the experience
emotionally taxing, with many women describing
the journey as an “emotional roller coaster.”
Women may experience symptoms of anxiety
or depression that can impact their adaptability
and the success of IVF.?° In a previous study that
involved 42000 women in Denmark, 35% were
screened positive for depression before starting
IVF2" Another study conducted in 5 fertility
practices in California found depression in 56.5%
and anxiety in 75.9% of the women seeking
infertility treatment.??

The results of this study revealed significant
changes in anxiety and depression throughout
IVF. Anxiety levels, as measured by the HAM-A
scale, showed a significant rise across the IVF
timeline (p < 0.001, Kendall'sw = 0.19). Depression
levels, as measured by the HAM-D scale, also
showed a significant rise across the IVF timeline
(p = 0.001, Kendall's w = 0.121). This pattern is
consistent with the findings of prior research,
which indicated that anxiety levels in women
undergoing IVF typically rise before and after
embryo transfer (the period awaiting pregnancy
test results), often attributed to heightened
emotional responses during this time.®*® The
incidence of depression is also noted to vary
during the IVF process; however, it exhibits a
slight distinction, as prior research has shown that
peak levels of depression are typically observed
immediately prior to the commencement of the
IVF cycle.”

These findings are supported by post hoc
analysis, which revealed significant increases
in both anxiety and depression during IVF.
The findings of this study are consistent
with earlier research, which also identified a
comparable trend in the fluctuations of anxiety
and depression during the various phases of in
vitro fertilization (IVF)." Prior to embryo transfer,
women tend to harbor elevated expectations
regarding the success of IVF and exhibit
apprehension regarding the oocyte retrieval
procedure, particularly when performed without
general anesthesia, which can exacerbate fears
of pain and induce anxiety. Following embryo
transfer, patients express concerns related to
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the investment of time and financial resources,
the efficacy of their psychological efforts, and
the potential implications of a failed outcome.
A prior investigation similarly found that women
undergoing IVF experience the highest levels of
anxiety post-embryo transfer, corroborating the
results of this study, which indicates a sustained
state of anxiety from the period preceding embryo
transfer until the pregnancy test is conducted.?

Association Between Anxiety, Depression and
Pregnancy Outcomes

The results of this study indicate that there
was no association between anxiety and
depression scores and pregnancy outcomes
across the three measurement points during
IVF. Previous research has yielded comparable
results, indicating a lack of correlation between
anxiety and depression and the rates of clinical
pregnancy.** A study conducted in China found
no significant differences between anxiety levels
in women who obtained pregnancy in IVF and
those who did not.> A similar study also found
no association between the IVF outcome and
psychological distress of women who did not
obtain clinical pregnancy after their first embryo
transfer.?®

The success of pregnancy through IVF can
be attributed to a variety of factors, particularly
those related to infertility. Conditions like
obstructed fallopian tubes or male infertility can
hinder the treatment process and diminish the
likelihood of a successful outcome. Moreover,
the quality of both oocytes and embryos, along
with the thickness of the endometrium, plays a
vital role in achieving successful fertilization and
implantation. The presence of higher-quality
oocytes and embryos markedly enhances the
probability of conception. Additionally, numerous
studies have underscored the significant impact
of lifestyle choices on IVF success. Habits such as
smoking, excessive alcohol intake, and obesity
can adversely influence the effectiveness of IVF
treatments.?’*

While anxiety and depression may not directly
correlate with lower pregnancy rates, they can
lead to diminished well-being after unsuccessful
treatments. A prior investigation indicated an
increase in both depression and anxiety in couples
after IVF treatment failure.>' Another study found
thatinfertile women with high levels of depression
and anxiety symptoms had a lower quality of life
following unsuccessful IVF treatment.* Therefore,

psychosocial intervention and support should be
provided effectively to reduce the psychological
distress in these women.

Strengths and Limitations of the Study

Key strengths of this study include long-
term monitoring throughout the IVF, enabling
a clear observation of the increasing levels of
depression and anxiety at each stage. However,
there were limitations, one of which was this
study is a prospective cohort study aimed at
examining the levels of anxiety and depression
in women undergoing IVF, without comparing
them to a group receiving other infertility
treatments. Therefore, the results cannot be
definitively attributed solely to IVF, as they may
also be influenced by other factors. A further
constraint is the challenge associated with
recruiting participants for the study. This study
faced a relatively high dropout rate, which
may have influenced the statistical power and
generalizability of the findings. The dropouts
can be attributed to several factors inherent to
IVF, which is a dynamic procedure, and some
participants experienced unexpected outcomes
during the treatment, which indicated IVF failure
even before the final pregnancy results could be
assessed. As a result, these women were unable
to continue with the treatment, and hence, could
not complete the study.

In addition, this study does not include an
evaluation of biological factors that may impact
the IVF process and ultimately pregnancy
outcomes, such as quality of the sperm, oocyte,
embryo, and differences in individual hormone
levels. Thus, future research ought to explore
the adoption of more flexible data collection
method, develop strategies aimed at maintaining
participant engagement throughout the IVF
journey, and take into account confounding
variables that could affect the outcomes of IVF
treatments.

CONCLUSION

Our findings demonstrate a significant increase
in anxiety and depression throughout the stages
of IVF, particularly before embryo transfer
and while waiting for pregnancy test results.
The foremost determinant affecting anxiety
in measurement II (prior to embryo transfer)
is childbearing plan, whereas the most critical
factor linked to depression in measurement
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I (before the pregnancy test) is the degree
of educational attainment. Nonetheless, this
correlation was not uniformly evident across
all measurements and should be approached
with caution in interpretation. These findings
have important implications for clinical practice,
as they underscore the necessity of mental
health screening for all women undergoing IVF.
Additionally, providing psychiatric support for
women experiencing anxiety and depression
during IVF is crucial to ensure their comfort and
enable them to navigate the treatment more
effectively.
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