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Objective
To assess the psychological impact of suspension/postponement of various fertility treatments on infertile women
during the coronavirus disease 2019 (COVID-19) pandemic.

Methods

This was a cross-sectional study conducted as an online survey among infertile women consulting either through
teleconsultation or physical consultation at a fertility clinic of a tertiary care referral unit. A validated questionnaire
was given as a WhatsApp link to the women who were consulting for the resumption of services. Questions asked
were based on their socio-demographic parameters, fertility treatment at the time of suspension, anxiety (self-
reported) and stress (perceived stress scale-4, PSS-4) due to delay in treatment, psychosocial effect of pandemic, and
wishes regarding the resumption of fertility services.

Results

Of 430 patients who received the questionnaire, 250 completed the survey (response rate: 58%). The mean age
of participants was 29.26+4.18 years and the majority (70.4%) had lower socioeconomic status. The average PSS-4
score was 7.8+0.71, and the prevalence of self-reported anxiety was 72%. Those who suffered migration during the
pandemic had significantly higher PSS-4 scores, and increasing age was associated with increased self-reported anxiety
due to the suspension of fertility services. The top three priorities reported were infertility and treatment delay (48.4%),
job loss (19.2%), and the risk of contracting COVID-19 infection (16%). The degree of spousal support was significantly
correlated with lower PSS-4 scores (r=-0.30, P<0.01). On multivariate logistic analysis, duration of infertility, delay
in treatment due to suspension of services, and fear of COVID-19 infection were significant predictors of stress and
anxiety.

Conclusion
This study emphasizes the need to investigate psychosocial health and to provide psychological support to this
vulnerable population in addition to triaging fertility treatments in a phased manner.
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Introduction

Since the declaration of coronavirus disease 2019 (COVID-19)
as a pandemic on March 11, 2020 by WHO [1], the whole
world has struggled to manage this calamity, and there has
been a deviation in the whole health system to manage
COVID-19 cases. Immediate recommendations were made
by European Society of Human Reproduction and Embryol-
ogy and American Society of Reproductive Medicine (March
2020) to withhold all in-vitro fertilisation cycles cycles except
for fertility preservation cycles, cancel all embryo transfers,
and suspend elective operations because of the unknown
effect of this viral infection on the developing fetus [2]. Later
on, as the pandemic progressed, the recommendations were
modified in order to allow slow reopening of clinics depend-
ing upon the burden of cases in different countries.

Global crises such as pandemics, wars, and natural di-
sasters may lead to massive psychological impacts on the
general population, leading to stress-related disorders [3].
Infertility affects the psychological, social, and emotional as-
pects of most infertile couples and is considered one of the
most stressful life events [4]. In addition, fertility treatments,
prolonged treatment, and financial costs put extra burden
on couples seeking fertility treatments [5]. Additional con-
tributors to this stress are societal pressures, socio-economic
status, and other unexpected stressors such as pandemics [6].
Being a low-middle income country (LMIC), a major portion
of the rural population in India works in metropolitan cit-
ies, and the lockdown imposed during the pandemic led to
huge internal migration and job loss in this segment of the
population. This has created a significant financial crisis and
psychosocial morbidity among people [7].

Al elective services were shut in March 2020 at our tertiary
care referral center, leaving the infertile couples hopeless and
uncertain about the resumption of services.

As the case numbers decreased, services were opened on
a restricted basis from September 2020, and infertile couples
started consulting physically in addition to teleconsultations.
However, the resumption of services was restricted to social
distancing norms, so patients experienced extended waiting
periods, during which time they suffered from other impacts
of the pandemic, including jobs loss, migration, and financial
losses.

Most studies addressing stress and anxiety due to delays
in fertility treatments and clinic closure are from Western
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countries, where the COVID-19 pandemic struck early on
[8,9], and data from LMIC are sparse [10]. This study hence
aimed to evaluate stress and anxiety among infertile women
waiting for the resumption of services and factors affecting
psychological morbidity in a LMIC.

Materials and methods

The present cross-sectional study was conducted at the fertil-
ity clinic of a tertiary care referral hospital in India. The par-
ticipants were infertile women who consulted either through
teleconsultation or physical appointments. Participation was
voluntary and anonymous. After receiving ethical approval
from the Institute Ethics Committee (IEC-459/May 22, 2020;
RP-10/2020; OP-41/January 8, 2021), a Google link to the
validated questionnaire was prepared and sent to partici-
pants who were willing to participate in the study (January-
March 2021). The survey was conducted prior to the start of
the vaccine administration to this age group.

Inclusion criteria were infertile women consulting in fertility
clinics, aged 21-40 years, and who were able to understand
English or Hindi. These women were undergoing evaluation
for infertility and were waiting for intrauterine insemination,
in-vitro fertilisation, or fertility-enhancing endoscopic surger-
ies. We chose not to exclude participants due to pre-existing
mental illness. Instead, we carried out a subgroup analysis of
patients with a history of anxiety and/or depressive disorder.
The link for this questionnaire was sent as a WhatsApp link
accordingly. Preliminary information was sent as a message
along with the Google form, and women were asked to fill
the same either on their own or with the help of a spouse.
The online survey was preliminarily sent to 430 women over
a period of three months. Women who were illiterate, but
were willing to participate were asked the survey questions
offline by one of the researchers.

1. Questionnaire

The questionnaire was adapted from our previously published
study and it was further modified with the help of a psychia-
trist as a co-investigator and after review of the literature [11].
Those who had participated in the previous questionnaire
were accordingly excluded from the study. The questionnaire
was divided into the following sections: the first section was
about socio-demographic parameters, including age, dura-
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tion and type of infertility, and status of fertility treatment
at the time of suspension. The modified Kuppuswamy score
was used to assess socioeconomic status (SES) [12]. The sec-
ond part consisted of the effect of the COVID-19 pandemic
on personal and socio-economic parameters, job loss/finan-
cial constraints, history of COVID-19 infection to self/relative,
and any family/friend loss due to COVID. Participants were
asked about their past history of diagnosed anxiety and de-
pressive disorder, and a self-rating score (“scale of 1 to 10")
was used to measure anxiety experienced due to delay in
their treatment following ongoing restrictions and the impact
of the pandemic on their future pregnancy. On this scale,
one indicated that they ‘did not feel anxious at all’, while a
score of 10 indicated that they ‘felt extremely anxious'.

The next part was regarding the option of their willingness
to start treatment if given the choice. The Hindi version of
the Perceived Stress Scale-4 (PSS-4 Hindi) was used to mea-
sure the perceived stress due to the pandemic and its impact
on ART. The scale uses a 4-point Likert scale from “never”
to “very often” to assess perception of stress in the last one
month at the time of assessment. The lowest and highest
scores were 0 and 16, respectively, with higher scores indicat-
ing a higher degree of perceived stress. To assess the reliabil-
ity of the questionnaire items, we computed the Cronbach
alpha coefficient, which was 0.63 in our study.

Since the study was carried out on a time-bound basis
through an online survey, we could not carry out proper
sample size calculation, and hence convenience sampling
was used accordingly. We performed a post-doc power anal-
ysis. The prevalence of self-reported anxiety in our study was
72% (180/250). Based on an expected prevalence of 60%
(null value) and with a sample size of 250, the prevalence
obtained (72%) yielded more than 95% power at a level of
significance of P=0.045.

2. Statistical analysis

To test for normality assumptions of data, we used the
Kolmogorov-Smirnov test. The descriptive measures are
presented as meanzstandard deviation (SD) for normally
distributed data. To test the mean values, we used Student’s
t-test or ANOVA as appropriate. Categorical data are pre-
sented as frequency and percentage values. We used Chi-
square/Fisher's exact test as appropriate for the comparison
of frequency values across the categories. To assess the linear
association between the two variables, we carried out bivari-
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Table 1. Socio-demographic and clinical features of the partici-
pants (n=250)
Characteristic

Frequency Percentage (%)

Age (yr)
<25 51 20.4
26-30 117 46.8
31-35 63 25.2
>36 19 7.6
Education status of patient
Illiterate 11 44
Primary 13 5.2
Secondary 77 30.8
Graduate and above 149 59.6
SES
Upper (SES 1) 11 4.4
Middle (SES I1/11I) 63 25.2
Lower (SESIV/V) 176 70.4
Type of family
Joint 141 56.4
Nuclear 109 436
Type of residence
Urban 204 81.6
Rural 46 18.4
Type of infertility
Primary 185 74.0
Secondary 65 26.0
Duration of infertility (yr)
1-5 127 50.8
6-10 102 40.8
11-15 20 8.0
16-20 01 0.4
Cause of infertility”
Tubal 61 24.4
Endometriosis 17 6.8
PCOS 40 16.0
DOR 11 44
Male 22 8.8
Unexplained 59 236
Under evaluation 66 26.4
Status of treatment at start of
pandemic?
Under evaluation 109 43.6
Ovulation induction 65 26.0
Waiting for surgery 22 8.8
Waiting for IVF 89 356
Previously failed IVF 21 8.4

SES, socio-economic status; PCOS, polycystic ovarian syndrome;
DOR, diminished ovarian reserve; IVF, in-vitro fertilisation.

7n>250 as patients had more than one factor of infertility and previ-
ously failed IVF patients were also waiting for their next cycle.
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ate correlation analysis. To determine the significant variables
that contributed to the variation in overall PSS-4 and anxiety
scores, we performed multiple linear regression analysis us-
ing a stepwise procedure. Univariate and multivariate logistic
regression analyses were used to determine the risk factors
associated with self-reported anxiety outcomes. The odds
ratio with a 95% confidence interval (Cl) expressed covariate
effects. Statistical significance was set at P<0.05.

Results

A total of 283 responses were received at the end of 3
months from the 430 women. After removing 33 incomplete
entries, 250 women were enrolled in the final analysis (re-
sponse 58%). Table 1 describes the sociodemographic details
of the study participants. The mean age of participants was
29.26+4.18 years, and 70.4% had lower SES. More than
half (56.4%) of the participants lived in joint families, and
the majority (81.6%) resided in urban areas. The average
duration of infertility was 5.84+0.71 years, and one third of
these women were waiting for their IVF cycle to be started at

Table 2. Correlation of clinical and psychosocial variables of participants with anxiety and stress during pandemic (as measured by PSS-4)

How anxious are you
about the delay in treat-
ment due to suspension of
fertility services (measured
on a scale of 1 to 10)

How anxious are you
about the risk of infection
during hospital visit (mea-
sured on a scale of 1 to 10)

PSS-4 scores

Value P-value Value P-value Value P-value
Infertility type
Primary (n=185) 5.61£3.39 0.515 4.29+3.11 0.901 4.00£2.61 0.584
Secondary (n=65) 5.29+3.12 4.23+3.06 4.21+2.75
Did you suffer migration during
pandemic?
Yes (n=21) 5.81£3.01 0.682 5.00£3.34 0.268 5.33+£3.24 0.021
No (n=229) 5.50£3.35 4.21+3.08 3.94+2.56
Have you or your spouse lost your
job during pandemic?
Yes (n=104) 5.53+3.22 0.985 4.06+3.04 0.357 4.29+2.68 0.232
No (n=146) 5.52+3.40 4.42+3.14 3.89+2.62
Did you suffer money constrains
during lock down and pandemic?
Yes (n=122) 5.76£3.13 0.269 4.63+3.13 0.074 4.20+2.46 0.400
No (n=128) 5.30+3.49 3.93+3.03 3.92+2.81
Do you have past history of
anxiety/ depressive disorder?
Yes (n=23) 5.96+3.24 0.514 6.48+3.11 <0.001 4.65+2.38 0.262
No (n=227) 5.48+£3.33 4.05+3.01 4.00+2.67
Did you suffer from anxiety/
depressive symptoms during the
pandemic?
Yes (n=180) 5.65+3.27 0.338 4.03+2.99 0.045 4.19+2.39 0.199
No (n=70) 5.21£3.45 4.90+3.28 3.71£3.20

Values are presented as meanzstandard deviation.
PSS-4, perceived stress scale-4.
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the time when restrictions were imposed in the country.

1. Correlation of clinical and psychosocial variables
with psychological morbidity

Table 2 describes the results of the inter-group comparison of

participants based on their clinical and psychosocial variables

and concerns regarding treatment during the pandemic

and PSS-4 scores. The average PSS-4 score was 7.8+0.71. A

small set of participants (9.2%) reported a past diagnosis of
anxiety disorders or depression; however, 72% of the partici-
pants reported experiencing new-onset anxiety symptoms at
the time of evaluation. Of these, 81.43% had lower SES (class
IVV) (P<0.001) (Fig. 1A).

On a scale of 1t0 10, 21.6% of the participants were anx-
ious about getting infected with COVID-19 (4.06+3.28; 95%
Cl, 3.65-4.46). Those with a history of anxiety or depressive

Suffered migration (n=21)

Willing to start IVF amidst pandemic (n=245)

Financial constraints (n=122)

Suffered anxiety (n=180)

3

Job loss (n=104) H
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Fig. 1. (A) Correlation of psychosocial factors with socio-economic status. (B) Correlation of increasing age with self-reported anxiety due

to delay in treatment. IVF, in-vitro fertilisation.
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disorders (P<0.001) and those experiencing current depres-
sive and anxiety symptoms (P=0.045) were significantly more
likely to experience anxiety about contracting COVID-19
infection during their hospital visits for infertility treatment.
Those who suffered migration were significantly more likely
to perceive stress due to the current situation (P=0.021).

2. Socio-economic impact of pandemic

Approximately 42% of the study participants suffered job
loss, with nearly half of them having a lower SES (class IV/V)
(P=0.001). Almost half (48.8%) reported financial constraints
during lockdown, and a significant proportion of this group
(62.5%) had a lower SES (P<0.001) (Fig. 1A).

Overall, 91.2% expressed concern about the lack of so-
cial support in pregnancy due to COVID-related restrictions,
71.9% of whom had lower SES (P=0.01). On a scale of 1-10,
approximately 92.2% of participants mentioned full support
from their spouse to cope with infertility treatment and its

delay (9.65+1.20; 95% Cl, 9.50-9.80). The degree of spousal
support was significantly correlated with lower PSS-4 scores
(r=-0.30, P<0.01).

3. Impact of pandemic on treatment seeking

The top three concerns during the pandemic were infertility
and treatment delay (48.4%), job loss (19.2%), and risk of
contracting COVID-19 infection (16%).

On a scale of 11010, about 20% of participants were ‘ex-
tremely anxious’ about the delay in infertility treatment due
to suspension of elective service (5.52+3.32; 95% Cl, 5.11-
5.94). Anxiety levels varied significantly among the various
SES groups (P<0.001). Bivariate correlation analysis showed
that there was a significant positive correlation between
participant age and anxiety levels due to delay in treatment
(r=0.153, P<0.05) (Fig. 1B).

On a scale of 1to 10, 12% were ‘extremely anxious’ about
the effect of infection on embryo development and pregnan-

Table 3. Significant variables that explained variation in PSS-4 and self-reported anxiety scores by multiple linear regression analysis

PSS-4 Self-reported anxiety scores
. Std. 2 Std. 2
Variable Regre_s?'lon SE regression P-value R ) RE SE regression P-value R .
coefficient explained explained
coeff. coeff.
Constant 0.41 0.24 0.096 0.994 2.73  0.66 <0.001 0.694
Worry due 1.02 0.01 0.63 <0.001 042 0.02 0.63 <0.001
suspension of
fertility services
Worry about getting 0.97 0.01 0.59 <0.001 025 0.03 0.38 <0.001
COVID infection
Partner help to cope 1.02 0.02 0.23 <0.001 -0.16  0.07 -0.09 0.013
with infertility
stress
Duration of 0.09 0.04 0.01 0.038
infertility
PSS-4, perceived stress scale-4; SE, standard of error; Std., standard; RE, regression co-efficient; COVID, coronavirus disease.
Table 4. Variables for self-reported anxiety by logistic regression analysis (forward likely Hood method)
. . 95% CI
Variable Adjusted OR P-value
Lower Upper
Duration of infertility 1.65 0.039 1.03 2.67
Worry due to suspension of fertility services 1.20 0.027 1.02 1.41
Worry about getting COVID infection 0.81 <0.001 0.72 0.90
Constant 1.33 0.545

OR, odds ratio; Cl, confidence interval; COVID, coronavirus disease.

202

www.ogscience.org



Obstetrics & Gynecology Science

Parul Jaiswal, et al. Suspension of fertility services

¢y (2.62+2.855; 95% Cl, 2.26-2.98). Similarly, a small pro-
portion of participants (14%) were ‘extremely anxious’ about
infection risk due to frequent hospital visits during pregnancy
(2.86+2.976; 95% Cl, 2.49-3.23).

The majority of the participants (98%) wished to restart
infertility treatment despite the pandemic, and a signifi-
cant proportion (71.02%) of these patients had lower SES
(P<0.001). The main reasons reported to restart treatment
were worry about increasing age (77.2%) and emotional
disturbance due to treatment delay (70.4%). Approximately
29% reported family pressure as the key reason, while 4.4%
reported domestic violence as the reason. In the subgroup
whose IVF treatment had been interrupted by COVID-19,
91.6% were willing to undergo IVF and embryo transfer in
the same cycle, 5.6% were willing to wait until the pandem-
ic subsided, and 2.8% wanted to opt for egg freezing and
transfer after the pandemic.

Patients who were worried about getting COVID-19 infec-
tion were reluctant to visit the hospital for the same reason
(r=0.651, P<0.001). Multiple linear regression was used
to calculate the significant predictors of PSS-4 and anxiety
(Table 3). Logistic regression analysis using the forward like-
lihood method showed that duration of infertility, fear of
getting infected with COVID-19, and worry about delay in
fertility services each had a significant impact on whether
the participant reported experiencing anxiety at the time of
evaluation (Table 4).

Discussion

The present study is unique in that it focuses on an LMIC,
where internal migration was a major event during the pan-
demic. We assessed the psychological impact of treatment
postponement/suspension on infertile women waiting for
various fertility treatments during the pandemic. The findings
indicate that the duration of infertility, worry due to suspen-
sion of fertility services, and worry about COVID-19 infection
are significant predictors of psychological morbidity among
infertile women. The study also highlights that although the
women belonging to lower SES suffered more job loss, mi-
gration, and financial constraints and had significantly higher
self-reported anxiety scores due to suspension of treatments,
the majority of them wished to resume treatment amidst the
pandemic.

www.ogscience.org

The response rate in this study was comparable to previ-
ously reported response rates in these types of surveys [13].
We could reach a response rate of >50% because the link
was sent to patients on a one-to-one basis during teleconsul-
tation calls or when they visited the OPD.

Like other global crises, this pandemic has affected the
mental health of the general global population, leading to
moderate to severe anxiety, as reported in early studies in
China [14]. A recent meta-analysis reported that the preva-
lence of anxiety among infertile women was 36.17%, and
this prevalence was significantly higher in the low-middle
income population (54.24%) than in the high-income popu-
lation (25.05%) [15]. Suspension of fertility services has led
to aggravated anxiety and apprehension among infertile and
pregnant women [16], and infertility has been reported as
a top stressor even during the pandemic [17]. We observed
that the prevalence of self-reported anxiety symptoms at the
time of completing the survey was 72%.

Financial distress due to the pandemic has a significant
correlation with poorer mental health according to a longitu-
dinal survey of Australians during the early phase of the pan-
demic [18]. Among people who suffered internal migration
during the pandemic in India, almost half were female, and
most of these belonged to lower SES classes [7]. Given that
the study setting is an LMIC, the financial impact of the pan-
demic was felt more intensely, and it is likely that this played
a key role in driving up the rate of self-reported anxiety by
participants at the time of the survey [19].

Our initial survey among infertile women was conducted
to evaluate their views and perceptions without assessing
the psychological impact of treatment suspension using any
tools. In this survey, 90% of participants wanted immediate
resumption despite the pandemic, and advancing age was
reported as the most important reason for requesting ART
services [11]. The current survey, which was conducted in a
separate population subset when uncertainty regarding the
pandemic had worsened and the wait had been extended
beyond 6 months, reported a linear correlation between in-
creasing age and anxiety experienced due to treatment sus-
pension.

One study reported a disagreement between the infertile
population and suspension guidelines, and 82% reported
that income loss during the pandemic would not affect their
plan to resume treatment [20]. Despite suffering from job
loss, migration, and financial constraints, 98% of the partici-
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pants in the present survey wished to restart treatment.

This survey was conducted when the ART treatment was
suddenly stopped due to a nationwide lockdown, which
was a shock to everyone but particularly for infertile couples
who were consulting for fertility treatment. Additionally, it
is worth mentioning that their employment was also jeopar-
dized due to the lockdown since the majority of participants
worked on a small scale or as employees/laborers in the pri-
vate sector on a daily wage basis. Therefore, treatment delay
during lockdown was a major reason for their anxiety and
occurred irrespective of personal or economic factors.

Studies from Western countries have reported that patients
with higher COVID-related anxiety display unwillingness to
resume treatment [20,21]. In contrast, we found that delay/
suspension of treatment was a major predictor of stress and
anxiety, and participants wished to resume treatment despite
the presence of COVID-related anxiety. This finding may ex-
plain the emotional burden experienced by this population
due to societal pressures and the fact that the COVID-19
pandemic has only worsened our population’s mental health
and quality of life.

In a study of infertile Italian women, 64.6% wished to
restart treatment and 29% were uncertain and wanted
more evidence on the effect of COVID-19 on treatment and
pregnancy [9]. However, almost all participants in our study
wished to resume treatment, irrespective of knowledge of
the effect of COVID-19 on pregnancy outcome.

Social support has been shown to have a significant effect
on the social functioning of individuals, thus reducing stress
and anxiety levels [22]. Our study reported significantly lower
PSS scores among women who received social support from
their spouses. Similarly, a survey of American women whose
fertility treatment was paused during the pandemic showed
that those with stronger support systems and who employed
effective coping strategies to deal with the treatment delay
demonstrated more resilience, less perceived stress, and less
anxiety [23]. Coping strategies can be taught to affected
women by creating liaisons with mental health professionals
in anticipation of further treatment interruptions.

One limitation of the study is that this was a single-center
study, which was conducted at a tertiary care referral center;
thus, it may not be reasonable to generalize the results. In
this study, we relied only on self-reported anxiety symptoms
instead of a validated questionnaire to screen for anxiety. In
addition, we could not interview male partners, hence their
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views on this topic could not be recorded accordingly. An-
other limitation was that those with other mental disorders,
such as psychotic ilinesses, were not excluded from the study.
More emotional breakdowns are expected in women who
are already diagnosed with psychiatric disorders. This cohort
has to be given importance in the study since their scores
matter more and are most affected by the suspension of ART
services.

The study was stopped 3 months after the first recruit-
ment due to the rapidly evolving pandemic situation. Like
most other countries, India suffered an intense second wave
that resulted in the closure of partially opened elective ser-
vices [24]. Since this study was completed earlier, we can
anticipate worsening psychological morbidity among the
infertile population, leaving them hopeless and incapacitated
due to the multiple psychosocial effects of this pandemic.
The social stigma of infertility is compounded by emerging
mental health issues, especially among Indian women who
are economically disadvantaged [25]. Further, the COVID-19
pandemic has had a global effect on outlooks and perspec-
tives towards life. Hence, clinicians and fertility specialists
should gain insight into this aspect and use empathetic com-
munication skills to build a rapport. Stepwise opening of
ART services might have helped in mitigating some anxiety;
however, they have not been fully opened because of the
need to employ COVID-19 appropriate behavior and limited
appointments in the clinic to avoid crowding. Therefore, the
majority of infertile women are still uncertain and anxious
about the limited resumption of ART services. Additional
pandemic waves might occur and result in further lockdowns
that delay treatment. Routine screening may be carried out
to identify women who need further management of mental
health issues.

To conclude, there is a need to assess the psychological
health of infertile women who are waiting for the resump-
tion of fertility treatment as the second pandemic wave will
further affect the mental health of this vulnerable popula-
tion.
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