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ABSTRACT

OBJECTIVE: We aimed to determine the frequency of psychological distress and related factors in in-
fertile women who underwent assisted reproductive technologies during the COVID-19 pandemic and to
develop health policies accordingly.

STUDY DESIGN: This cross-sectional study was carried out with 352 infertile women who applied to the
in vitro fertilization clinic between December 2020-February 2021. In the face-to-face survey study, five
questionnaires were given to all participants: (1) a Questionnaire regarding the socio-demographic/gen-
eral health characteristics of the patient, (2) Impact of Event Scale-Revised, (3) Beck's Depression
Inventory, (4) State-Trait Anxiety Inventory -1, (5) State-Trait Anxiety Inventory-2.

RESULTS: Post-traumatic stress disorder was detected in 129 (36.6%) infertile women. In cases of di-
minished ovarian reserve and oocyte freezing; a significantly higher incidence of post-traumatic stress
disorder was found compared to patients with unexplained infertility, polycystic ovary syndrome, and
male factor infertility (p=0.004). Minimal-mild depression level was detected in 295 (83.8%) participants,
and moderate-severe depression level was found in 57 (16.2%) participants. The mean State-Trait
Anxiety Inventory-1 and State-Trait Anxiety Inventory-2 scores of infertile women were 43.5+6.7 and
46.6+6.3, respectively. A statistically significant relationship was found between the duration of infertil-
ity and moderate-severe anxiety according to State-Trait Anxiety Inventory-1 (p=0.046).

CONCLUSION: Our findings show that women with long-term infertility and undergoing oocyte freezing
are the most affected patients by the pandemic. It would be appropriate for in vitro fertilization centers
to provide psychological support to patients that have a mentally high risk of distress.
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Introduction

Previous studies have shown that increased risk of psy-

chological problems during such pandemics. Studies con-
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ducted one month after (1,2), one year later (3), and 30 months
after (4) the severe acute respiratory syndrome (SARS) pan-
demic reported an increase in psychiatric problems such as
anxiety, depression, and post-traumatic stress disorder
(PTSD). In a study that studied 3200 women during the 2019
coronavirus disease (COVID-19) pandemic period, it was re-
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ported that by April 2020, the rates of depression and anxiety
reached 29%, and traumatic stress symptoms were detected in
17% of women (5).
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There are opinions that early diagnosis and treatment of

psychologically affected patients may improve fertility out-
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comes. A study by Hoff et al investigated whether reproduc-
tive specialists screen patients for depression or anxiety and
the effect of mental health disorders on fertility. The authors
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argued that an easily evaluable rapid screening for anxiety and
depression could be performed by reproductive specialists and
that the affected patients could be treated earlier and fertility
outcomes could be improved (6).

Unfortunately, COVID-19 continues to make headlines
with new mutations and increasing deaths. The uncertainty of
the long-term consequences of COVID-19 on pregnancy and
infertility can be a source of further panic, stress, and anxiety
in already vulnerable infertile patients. It was reported that the
COVID-19 pandemic caused the postponement of pregnancy
in many women, affecting pregnancy planning behavior (7).
For this reason, it is very important for health professionals
dealing with the COVID-19 pandemic to identify appropriate
and correct strategies when providing healthcare to infertile
couples, to minimize the mental and physical health of women
planning an imminent pregnancy, such as diminished ovarian
reserve (DOR) and oncofertility.

We aimed to determine the frequency of psychological
distress and related factors in infertile women who underwent
assisted reproductive technologies (ART) during the COVID-
19 pandemic and to develop new policies for psychological
support for the high-risk infertile group.

Material and Method

Patient population: This cross-sectional study was car-
ried out using a face-to-face questionnaire methodology in
the IVF Clinic of the University of the Health Sciences,
Zeynep Kamil Women and Children’s Disease Research and
Training Hospital in Istanbul between December 2020 -
February 2021. Ethical approval for the study was taken from
the University of Health Sciences Ethics Committee (deci-
sion number 188, dated December 9, 2020). Written informed
consent was obtained from all patients. All study procedures
were carried out in accordance with the 1964 declaration of
Helsinki and subsequent amendments. The population of the
study consisted of 357 infertile women between 23 and 45
years of age who underwent controlled ovarian hyperstimula-
tion during the research period. Eligibility criteria included
the following: being literate, having no physical or psycho-
logical conditions impairing communication skills, and pro-
vision of informed consent for the study procedures.
Individuals with a history of psychiatric conditions whether
using medicine or not were excluded. In addition, the study
was conducted with 352 participants, since two tubal factor
infertility and three combined factor cases were excluded due
to the small group size.

The sample size was calculated using OpenEpi (v.3) soft-
ware. When unpredicted and 50% predicted anxiety rates were
taken into consideration, a total of 317 patients were required
to represent with 99.99% power and an alpha error level of 5%
approximately 200 infertile women attending our ART unit
for the first time within one month.

Data on socio-demographic and general health characteris-
tics (age, gender, occupational experience, marital status, em-
ployment status, economic status, infertility type, infertility
duration, presence of chronic disease, smoking, personal, and
family history of COVID-19 infection), general awareness of
COVID-19, expectations from the in vitro fertilization
process, changes in lifestyle during the pandemic, general at-
titudes, and mental health were obtained using a face-to-face
questionnaire methodology. For the latter assessments, the im-
pact of event scale (revised) (IES-R), beck depression inven-
tory (BDI), and state-trait anxiety inventory (STAI)-1 (state
anxiety)-STAI-2 (trait anxiety) was used.

Impact of event scale (revised) (IES-R): 1ES was origi-
nally developed by Horowitz et al. in 1979 (8) and was sub-
sequently revised by Weiss and Marmar (i.e. IES-R) in 1997
(9) for use in patients with PTSD. This tool includes 22-items
and 3 subdomains: re-experiencing (items 1-3, 6, 9, 14, 16,
and 20), avoidance (5, 7, 8, 11-13, 17, and 22), and arousal
(4, 10, 15, 18, 19, 21). Each symptom is scored on a 5-point
Likert type scale from “none” to “very much”. The percep-
tion of the stressful condition was extended to 30 days rather
than the originally proposed 7-day period, to better reflect the
events’ impact during the COVID-19 pandemic where re-
strictions were placed. The total score is between 0 and 88,
with higher scores indicating more severe post-traumatic
stress disorder. The cut-off value was reported to be >33 (9).
The Turkish version was adapted by Corapcioglu et al. in
2006 (10).

Beck depression inventory (BDI): Was developed by beck
in 1961 (11) to measure the behavioral signs of depression. In
the present study, the 1989 version of the beck depression
scale adapted by Hisli (12) was used. In this 21-item scale, for
each item, subjects select the sentence that best expresses their
condition out of four sentences. Higher scores indicate more
severe depression. A total score of 0 to 9, 10 to 16, 17 to 23,
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and >24 is considered “minimal depression”, “mild depres-
sion”, “moderate depression”, and “severe depression”, re-
spectively. During the development of the Turkish version, a
cut-off score of 17 was found to be able to distinguish between
depression requiring treatment from other depressive states
with an accuracy of > 90%. For study purposes, minimal and
mild depression, as well as moderate and severe depression

were combined.

State-trait anxiety inventory (STAI): Was developed by
Spielberger et al. in 1970 (13) to detect anxiety and differen-
tiate it from depressive symptoms in the clinical setting. The
adaptation studies for the Turkish populations were carried
out by Oner and Le Compte in 1985 (14). STAI-1 (state anxi-
ety) may be described as the fear, nervousness, and irritability
caused by different situations that are perceived as dangerous
by the individual. On the other hand, STAI-2 (trait anxiety)
may be defined as stress, anxiety, and discomfort experienced



on a day-to-day basis. This is generally a measure of how an
individual feel in situations typically experienced by everyone
on a day-to-day basis. Each questionnaire consists of 20 items,
with responses rated between 1 and 4. Direct expressions de-
scribe negative emotions, while inverted expressions describe
positive emotions. The lowest score reflects the low anxiety
levels and the highest score reveals the severe anxiety of the
participant. While a score of < 20 points out to absent or min-
imal anxiety, scores of 21-40, 41-60, and > 61 indicate mild,
moderate, and severe anxiety, respectively. In the present
study, cases with minimal and mild anxiety as well as moder-
ate and severe anxiety were combined.

Statistical analyses

Statistical analysis was done using the Statistical Package
for Social Sciences version 17 for Windows (SPSS Inc.,
Chicago, IL, USA). Descriptive data were expressed as num-
ber (%), mean =+ standard deviation, median value, minimum
and maximum, as appropriate. Kolmogorov-Smirnov test was
used to test the distribution of continuous data. Statistical
analyses were performed by the Student t-test for normal dis-
tribution data, the Mann-Whitney U test, and the Kruskal-
Wallis test for abnormal distribution data. Categorical vari-
ables were analyzed by > test (with Fisher exact test for
groups with less than five expected frequencies in a cell). For
multivariate analysis, logistic regression was used. Statistical
significance was set at p < 0.05.

Results

The mean age of patients was 31.2+5.8 years. The mean
duration of marriage and infertility were 5.2343.46 and 4.25+
3.12 years, respectively. Overall, 254 patients (72.2%) had re-
ceived their first infertility treatment. Table I shows the details
of the socio-demographic data and general health characteris-
tics of the participants. Intracytoplasmic sperm injection
(ICSI) was planned for 340 patients, while 12 underwent
oocyte freezing. Oocyte freezing was performed in 7 of 12 pa-
tients due to diminished ovarian reserve (DOR) and 5 due to
oncofertility. The etiological distribution among 340 patients
included unexplained infertility in 219 (62.2%), DOR in
67(19%), male factor in 42 (11.9%), and polycystic ovary syn-
drome (PCOS) in 12 (3.4%). The mean body mass index
(BMI) was 26.1+5.06, and 69 (19.6%) were current smokers
with a 5.4+4.9 pack/year history. Chronic diseases were pres-
ent in 63 (17.9%), the most frequent being diabetes mellitus
(4.5%), followed by goiter (4.3%) (Table I).

From the answers given to the survey, it was understood
that the most stressful source before the pandemic in infertile
women was the inability to conceive 74.4%. One year after the
outbreak, this rate was found to be 70.7% (Table II). In the
first three months of pandemics, the concern of the inability to
conceive as one of the main stress sources was %41.5. The
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most common change in women’s lifestyles was a decrease in
their daily activities (49.1%) (Table II).

The mean IES-R score of the participants was 29.8+13.2.
A total of 129 (36.6%) women were found to have PTSD,
while 223 women did not have this condition. Significantly
more frequent PTSD was found in patients with a higher
number of abortions (p=0.049). When the patients are com-
pared according to their infertility etiology, a significantly
higher incidence of PTSD was found in patients with DOR
and undergoing oocyte freezing compared to patients with
other ctiologies (p=0.004). The rate of treatment cessation in
cases with PTSD was higher than in those without PTSD
(p=0.005). Also, excessive sleep or insomnia was signifi-
cantly more common in cases with PTSD (p=0.044). PTSD
was more common among women whose relatives or loved
ones died due to COVID-19 (24.8%) than those who had no
COVID-19-related deaths in the family or among loved ones

(p=0.01).

Impact of event scale (revised) scores were higher among
cases with DOR, oocyte freezing, or unexplained infertility as
compared to those with a male factor or PCOS (p<0.001)
(Table III). A logistic regression analysis was performed,
using male-factor infertility as a reference with the lowest
IES-R scores. Accordingly, unexplained infertility, DOR, and
oocyte freezing were associated with a 3.46-fold (95% CI
1.393-8.623; p=0.008), 3.78-fold (95% CI 1.394-10.244;
»=0.009), and 10.79-fold (95% CI 2.436-47.838; p=0.002) in-
creased risk for PTSD, respectively (Table IV).

The mean BDI score was 9.6+9.7. A comparison of BDI
scores according to etiology of infertility showed significantly
higher BDI scores only in those undergoing oocyte freezing
(»=0.022) (Table III). Although not statistically significant, it
was observed that oocyte freezing cases (33.3%) were more
moderate to severe depressive than women with other infertil-
ity etiologies (p<0.087). According to the multivariate logistic
regression analysis, in which we evaluated the independent ef-
fect of variables associated with moderate-severe depression
level, 10.0 times more (95% CI 1.558-64.198; p=0.015) mod-
erate-severe depression was found in those who underwent
oocyte freezing (Table IV). Patients with moderate to severe
depression had significantly higher packs/years of smoking as
compared to those with minimal/mild depression (p=0.012).

The mean STAI-1 and STAI-2 scores of the participants
were 43.5+£6.7 and 46.6+6.3, respectively (Table III).
According to multivariate logistic regression analysis, a sig-
nificant relationship was found between anxiety and duration
of infertility and BMI. State anxiety score was found to be sig-
nificantly higher in patients with long-term infertility
(»=0.046). Also, trait anxiety was found to be associated with
BMI (OR: 0.9 %95 CI 0.990-0.988; p<0.016) (Table IV).
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Table I: Socio-demographic and infertility characteristics of the participants (n = 352)

Characteristic mean = SD median (min-max)
Age (years) 31.25.8 30 (20-48)
Gravida 0.5+0.0 0 (0-7)
Parity 0.1+0.4 0 (0-3)
Abortus 0.3+0.8 0 (0-7)
BMI (kg/m2) 26.1+5.1 26.6 (16.4-43.2)
Spouse age (years) 34.2+5.8 34 (20-53)
Duration of marriage (years) 5.2+ 35 4 (1-20)
Duration of infertility (years) 4.3+ 3.1 3 (1-20)
Smoking (pack/year) 5.4+ 4.9 3.8 (0.2-20)
n %

Educational status Primary school 55 15.6

Secondary school 75 21.3

High school 82 23.3

University 140 39.8
Occupation Officer 17 4.8

Worker 50 14.2

Self-employed 75 21.3

Housewife 210 59.7
Smoking habit Smoker 69 19.6

Not smoking 283 80.4
Chronic diseases Yes 63 17.9

No 289 82.1
Family income Low 35 9.9

Medium 289 82.1

High 28 8
Social security status Yes 324 92

No 28 8
Etiology of infertility Male factor 42 11.9

PCOS 12 3.4

Unexplained infertility 219 62.2

DOR 67 19

Oocyte freezing 12 3.4
History of COVID-19 diagnosis Yes 44 12.5

No 308 87.5
History of COVID-19-related death among rel-  Yes 63 17.9
atives/loved-ones No 289 82.1
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Table Ii: Distribution of lifestyle changes and stress factors during the COVID-19 pandemic

Characteristics n %
Sleep time during the pandemic Increased 68 19.3
Decreased 48 13.6
Not changed 236 67
Daily activity changes during the pandemic Increased 30 8.5
Decreased 173 491
Not changed 149 42.3
Frequency of eating/drinking Increased 81 23
Decreased 20 5.7
Not changed 251 71.3
Main cause of stress (before pandemic) Infertility 262 74.4
Occupational problems 37 10.5
Financial problems 53 15.1
Main cause of stress (first three months of the pandemic) Coronavirus 136 38.6
Infertility 146 41.5
Occupational problems 16 4.5
Financial problems 54 15.3
Main cause of stress (after one year of the pandemic) Coronavirus 62 17.6
Infertility 149 70.7
Occupational problems 13 3.7
Financial problems 28 8

Table llI: Questionnaires that were used for the mental state evaluation of the participants and scale scores according to infertility
etiology

mean = SD median
(min-max)
IES-R 29.8+13.2 28.5 (2-70)
STAI 1 (State Anxiety) 43.5+ 6.7 44 (26-69)
STAI 2 (Trait Anxiety) 46.6+ 6.3 46(30-69)
BDI 9.6+9.7 6 (1-53)
n %

BDI Minimal depression 229 (65.1%)

Mild depression 66 (18.7%)

Moderate depression 21 (6.0%)

Severe depression 36 (10.2%)
IES-R PTSD present 129 (36.6%)

PTSD absent 223 (63.4%)
STAI 1 Minimal anxiety -

Mild anxiety 113 (32.1%)

Moderate anxiety 234 (66.5%)

Severe anxiety 5 (1.4%)
STAI 2 Minimal anxiety -

Mild anxiety 58 (16.5%)

Moderate anxiety 284 (80.7%)

Severe anxiety 10 (2.8%)
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meanzsd p-value
IES-R score Male factor 23.9+11.5 <0.001*
PCOS 24.8+8.1
Unexplained infertility 29.9+13.6
DOR 32.2+12.8
Oocyte freezing 39.1+8,9
BDI score Male factor 6.1+7.4 0.022*
PCOS 9.8+12.4
Unexplained infertility 10.0+£9.8
DOR 9.348.9
Oocyte freezing 15.1£14.4
STAI-1 score Male factor 45.8+6.6 0.383
PCOS 48.7+5.3
Unexplained infertility 47.2+6.2
DOR 45.0+6.0
Oocyte freezing 45.047.1
STAI-2 score Male factor 45.8+6.6 0.0540.054
PCOS 48.7+5.3
Unexplained infertility 47.2+6.2
DOR 45.0+6.0
Oocyte freezing 45.047.1

Table IV: Variables significantly related to the degree of severity of stress, depression, and anxiety in infertile patients according to multivariate lo-
gistic regression analysis

Depression (minimal- State anxiety (minimal- Trait anxiety (minimal-
PTSD mild/moderate-severe)® mild/moderate-severe)c | mild/moderate-severe)?
Variables AOR (95% CI) p AOR (95% CI) p AOR (95% CI) p AOR (95% CI) p
BMI (kg/m?) - NS - NS - NS |0.94 (0.89-0.99) | 0.016*
Duration of infertility (years) - NS - NS |1.09 (1.01-64.20) | 0.046* - NS
Infertilit Unexplained infertility | 3.47 (1.39-8.62) | 0.008* - NS - NS - NS
otiolo ):* DOR 3.78 (1.39-10.24) | 0.009* - NS - NS - NS
9 Oocyte freezing 10.80 (2.44-47.84) | 0.002* | 10.00(1.56-64.20) | 0.015* - NS - NS

a: According to impact of event scale-revised, »: According to beck’s depression inventory, °: According to the state-trait anxiety inventory- 1, 9: According to the state-
trait anxiety inventory- 2, Adjusted odds ratio: Multiple imputation model adjusted for age, gravida, parity, abortion, BMI, income level, education status, infertility etiol-
ogy, duration of infertility, smoking status, history of COVID-19, COVID-19-related death among close relatives or loved ones.

*: The bold font in the column of “p-value” indicates a significant difference (p < 0.05), ** Male-factor infertility as a reference, NS: Not significant.

Discussion

The COVID-19 pandemic has impaired the mental health
of populations regardless of gender, group (citizens, health-
care workers), or geographical region (15). Health authorities
should plan appropriate and correct strategies for infertile cou-
ples, and special patient groups such as pregnant women while
providing health services to the public. Changes in healthcare
services due to the COVID-19 pandemic can cause disrup-
tions or delays in the follow-up and treatment of infertile pa-

tients. While canceling treatment cycles of ART patients for
ordinary reasons negatively affects the patient’s quality of life;
with the SARS-CoV-2 pandemic, patients face a great emo-
tional burden of cycle cancellation (16).

In a study investigating the perception and psychological
distress of infertility patients after the suspension of fertility
treatments during the COVID-19 pandemic (17); it has been
reported that most patients, regardless of their background
characteristics, prefer to continue treatment when given the
chance. Researchers reported that higher self-esteem and more



perceived social support were associated with lower psycho-
logical distress while feeling helpless led to higher stress.

Patients with DOR and undergoing oocyte freezing were
more likely to have PTSD as compared to those with unex-
plained infertility, male factor, and PCOS. Women with rela-
tives or relatives who died of COVID-19 had a higher rate of
PTSD than those without such a history. In a study conducted
by Esposito et al. with 627 infertile patients at Italian ART
centers, the deaths of the participants' relatives or friends did
not increase any points in the questionnaire (18). However,
significantly higher IES-R scores were reported in participants
with at least one relative who was infected with SARS-CoV-
2, compared to patients with families who were not infected
with SARS-CoV-2. Our patients had a significant increase in
STAI-1 anxiety scores (mean score 43). This high rate of anx-
iety among infertile women even one year after the start of the
global pandemic is an important finding. It appears that an ur-
gent action plan for maintaining the mental health of infertile
women is required, particularly when one considers the sever-
ity of anxiety. Accordingly, Esposito et al. (18) also reported
a similarly elevated STAI-1 score (51 points) in their sample.
In contrast with our study, data were collected via online ques-
tionnaires, males were also included, and anxiety was as-
sessed with STAI-1 only with an anxiety cut-off score of > 36
in that Italian study. In that study, 588 participants (93.8%)
were female, and 39 (6.2%) were male. The authors also
found an increased STAI-1 score when all participants were
taken into consideration (the mean score was 45).

In a study by Marom Haham et al., in which 181 infertile
women were included and male infertile subjects were ex-
cluded, the Mental Health Inventory Approved Scale was used
for mental health examination, unlike our study (19).
Researchers have reported that suspending infertility treat-
ments at the first stage of the COVID-19 outbreak caused neg-
ative emotional reactions in participants. Similar to our study,
the authors reported that COVID-19-associated anxiety was
significantly associated with psychological distress. As a re-
sult of the study, the authors reported that the mental health of
patients receiving infertility treatment should be monitored
and psychological support may be required if their treatment
is suspended again.

It has been repeatedly shown in the literature that pro-
longed infertility is associated with an increased risk of psy-
chological distress (20). Psychological distress also affects the
treatment decision-making process of infertile patients (21).
That is why treatment cessation due to the recommendations
of the world's leading reproductive associations on COVID-19
(22), as well as restrictions imposed by governments, are
likely to increase the risk of depression and anxiety in infertile
patients and affect patients' decision-making strategy (23). As
a matter of fact, in our study, we showed that state anxiety lev-
els increase as the duration of infertility increases. Moreover,
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women who wanted to give up on treatment were more likely
to have moderate to severe depression. The higher rate of giv-
ing up on treatment among women with PTSD in the present
study compared to non-affected patients also supports the
above-mentioned opinion.

In the study conducted by Barra et al. using an electronic
survey, the rate of anxiety and/or depression was reported to
be significantly higher in patients over the age of 35 and those
who had previous IVF experience (24). In the same study, un-
like us, the authors associated the likelihood of psychological
symptoms with the presence of myoma uteri, endometriosis,
and poor ovarian reserve.

In a study conducted by Cirillo et al. with 140 infertile
women who were referred to an ART center using a web-
based survey, 30% of anxiety and sadness were reported (25).
In Cirillo's study, emotional state including anxiety, sadness,
anger, boredom, and optimism was evaluated using a numeri-
cal and verbal rating scale (1=not at all, 2=slightly, 3=moder-
ately, 4=very much, 5=extremely). However, in our study, we
objectively evaluated psychological distress such as depres-
sion, anxiety, and post-traumatic stress disorder using a scale.

Strengths of the present study include prospective design,
utilization of a face-to-face questionnaire methodology, the
inclusion of infertile women with low/intermediate levels of
education and low-income level who represent a more chal-
lenging group in terms of access to the internet, and also the
participation of patients undergoing oocyte freezing, albeit
low in number due to short duration of the study. The studies
conducted so far reflect the general prevalence and that almost
all of the studies were conducted in the first 6 months of the
pandemic. We would like to report that our study was a long-
term effect assessment of COVID-19, conducted with infertile
patients 1 year after the outbreak. On the other hand, some
limitations should also be mentioned. Although this study re-
flects a single-center experience, another limitation is related
to the cross-sectional nature of the questionnaire methodol-
ogy. The fact that infertile men were not included in the study
can be considered another limitation.

In conclusion, it has been observed that a year after the
COVID-19 pandemic, infertile women are quite vulnerable to
psychological problems such as anxiety and depression. Our
findings show that women with long-term infertility and un-
dergoing oocyte freezing are the most affected patients by the
pandemic. It would be appropriate for IVF centers to provide
psychological support to patients that have a mentally high
risk of stress without wasting time.
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