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A B S T R A C T

Purpose: On March 8, 2020, the Italian Government implemented extraordinary measures to limit viral
transmission of COV-19/SARS-CoV-2. We evaluated the impact of COVID-19 lockdown on lifestyle and
emotional state in women planning infertility treatments.
Basic Procedures: We performed a quantitative research study using a web-based survey, in 140 women
referred to Assisted Reproductive Technologies Center.
Main findings: We observed changes in body weight during lockdown in 80 % of women, and a significant
increase in BMI in comparison to that observed before (p = .001). We observed a high percentage of non-
adherence to the Mediterranean pattern during lockdown due to higher frequency of consumption of
sweet/pastries, cheese and meat, rather than fruit, vegetables and legumes. Before lockdown 36.4 %
women were snack consumers while during lockdown 55 % (p = .002). By considering individuals’
attitude to snack consumption, we observed an increase related to boredom (p=<.0001) and anxiety (p
= .05) during lockdown. Increased levels of anxiety and sadness were observed in about 30 %, and of
boredom in 25 %. The percentage of women worried about their planning infertility treatment was more
than 50 %.
Principal Conclusions: Quarantine-related restrictions strongly influenced lifestyle psychological behavior
leading to an increased burden of cardiovascular disease.

© 2021 Elsevier Masson SAS. All rights reserved.

Introduction

On 11th of March 2020, WHO made the assessment that the
novel coronavirus, COV-19/SARS-CoV-2 can be characterized as a
pandemic. Since February 2020, Italy has experienced an outbreak
of COVID-19 responsible of a high number of deaths. On March 8,
2020, the Italian Government implemented extraordinary meas-
ures to limit viral transmission [1].

These exceptional war-like restrictive measures induced a huge
effect on psychosocial health and strongly influenced lifestyle
habits.

In this scenario, the prolonged lockdown severely affected
infertility treatments; ESHRE advised that all patients considering
or planning treatments, independently of confirmation or
suspicion of COVID-19 infections, should avoid becoming
pregnant at this time and consider deferring pregnancy by
freezing oocytes or embryos for embryo transfer at a later point
[2,3]. It is well known that “time” is a crucial variable, in
particular for infertile women with lower Assisted Reproductive
Technology (ART) success rate as well as in older women with
proven reduced ovarian reserve [4].

Along these lines, it is mandatory to pay attention to negative
psychological effects (i.e. anxiety, fear, panic) and changes in
lifestyle and nutritional habits COVID-19 lockdown-related, which
play a pivotal role in the development and progression of

* Corresponding author at: Department of Experimental and Clinical Medicine,

Contents lists available at ScienceDirect

Journal of Gynecology Obstetrics
and Human Reproduction
journa l homepage: www.e l sev ier .com
University of Florence, Center for Assisted Reproductive Technologies, Careggi
University Hospital, Florence, Italy.

E-mail address: cinzia.fatini@unifi.it (C. Fatini).

http://dx.doi.org/10.1016/j.jogoh.2021.102079
2468-7847/© 2021 Elsevier Masson SAS. All rights reserved.
cardiovascular (CV) disease [5,6]. These negative modifications
may induce exponential increase in CV risk, commonly associated
with infertility treatments [7].
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The aim of this study was to evaluate the impact of COVID-19
ockdown on lifestyle and psychological behavior in women
lanning infertility treatments.

aterials and methods

We performed a quantitative research study design in a sample
f Italian women, referred to the Internal Medicine Clinic at the
ssisted Reproductive Technologies Center, using a web-based
urvey. The survey was conducted in Italian language according to
he Checklist for Reporting Results of Internet E-Surveys [8].

The Italian version of the questionnaire was created online
sing Google Forms, and sent by a University email validated
ccount to 315 Caucasian women seven weeks after the beginning
f the lockdown. The survey was addressed from 20 April to 4 May
day of restrictions suspension). We included women aged
etween 18–49 years planning homologous or heterologous
nfertility treatments at ART Center the current year, in particular
rom May to October 2020. Women with ongoing pregnancy after
RT and non-Caucasian women were excluded.
In the current year a lower number of fertility treatments were

erformed. In particular, from March to May, new fertility
reatments were suspended, and non-urgent gamete cryopreser-
ation and embryo transfers were cancelled. Therefore, our sample
ize was representative for infertile female population referring to
he Center for ART (Level 3 University Hospital).

The probability sample was considered demographically
epresentative of the women referred to the ART Center for age,
ocio-economic status and geographical provenience.
An information sheet as the first page of the online survey was

et, and participants must have the opportunity to give informed
onsent, according to Ethical principles of the Declaration of
elsinki, before accessing the survey. All the potential participants
ere fully informed about the study, extent of privacy, anonymity
nd confidentiality, the voluntary nature of participating, and the
ack of negative consequences in case of decline. The study was
pproved by the Ethic Committee.
The self-administered questions were designed to assess the

mpact of Italian COVID-19 lockdown on lifestyle habits as well as
sychological behavior and comprised 60 questions.
Basic demographic data were recorded: age, level of education,

nd Region of domicile. Socio-economic status comprised types of
ob before and during lockdown. Clinical data included: types of
rocedures (homologous or heterologous), height, weight before
nd during lockdown, menstrual cycle changes during lockdown,
resence of chronic diseases.
Nutritional habits, physical activity and smoking habit of

omen before and during lockdown were assessed (multiple
hoice). The quality and quantity of sleep during lockdown was
valuated (multiple choice). Emotional state, including anxiety,
adness, anger, boredom and optimism during lockdown, using a
umerical and verbal rating scale (1 = not at all, 2=slightly,
=moderately, 4=very much, 5=extremely) was assessed. The
ood of women before attempting to ART was recorded (multiple
hoice).

tatistical analysis

Statistical analysis was performed by using the SPSS (Statistical
ackage for Social Sciences, Chicago, USA) software for Windows

Results

The survey was concluded on 4 May 2020; the questionnaire
was sent to 315 infertile women and was self-completed by 140
responders (15 questionnaires were excluded because received
back after 4 May). Demographic, socio-economic and clinical
characteristics of the study population are reported in Table 1.
Mean age was 39.4 � 5 yrs and 52.8% were more than 40 years old.
More than 50% lived in Central Italian Regions, about 30% in
Northern Italian Regions and 11% in Southern Italian Regions
(Supplemental Fig. 1). About 50% of the study population had a
high level of education (graduation and post-graduation). A total of
117 (83.6%) women stopped going outside for work reasons (40%
smart-working, 43.6% unemployed). Therefore, we considered the
sample demographically representative of the women referred to
the ART Center for age, socio-economic status and geographical
provenience.

Twenty-two (15.7%) out of 140 women were smokers and 6
(27.3%) out of 22 increased cigarettes consumption during
lockdown. Thirty-four (24.3%) women were overweight/obese
(Table 1).

We observed changes in body weight during lockdown in 112
(80%) women; in 66 (47.1%) body weight was increased and in 46
(32.9%) was decreased. Moreover, we observed a significant
increase in Body Mass Index (BMI) mean value during lockdown
in comparison to that observed before lockdown (p = .001)
(Table 2). At the same time, 32 (22.9%) women stopped physical
activity during lockdown, consequently 60 (42.9%) out of 140
women showed a sedentary behavior (p < .0001) (Table 2).

We investigated sleep habits as quality and quantity and about
60% of women reported sleep fragmentation or the use of
medications for the treatment of sleep disorders.

Lockdown and Diet

Together with physical activity, we evaluated habitual food
intake before and during lockdown.

During lockdown high percentage of women reported changes
in nutritional habits. In particular, we observed an increased

Table 1
Demographic, socio-economic and clinical characteristics of study population.

Variables n = 140

Age, yrs* 39.4 � 5
Age > 40 yrs, n (%) 74 (52.8)
BMI � 25 kg/m2, n (%) 34 (24.3)
Smoking habit, n (%) 22 (15.7)
Homologous ART, n (%) 41 (29.3)
Eterologous ART, n (%) 99 (70.7)
First-time ART, n (%) 58 (41.4)
Geographical distribution, n (%)

Northern Italian Regions
Central Italian Regions
Southern and Islands Italian Regions

45 (32.1)
79 (56.5)
16 (11.4)

Level of Education, n (%)
Middle School
High School
Graduation
Post-Graduation

16 (11.4)
56 (40)
45 (32.2)
23 (16.4)

Comorbidities, n (%)
None
1

77 (55)
39 (27.8)
24 (17.2)
�2
Work during lockdown, n (%)

Active work outside
Smart working
Unemployed

23 (16.4)
56 (40)
61 (43.6)

ART (Assisted Reproductive Technology).
* Values are reported as mean � SD.
Version 26.0). Continuous variables were expressed as mean
�SD). The categorical variables were expressed as frequencies and
ercentages. Chi-square test was used to test for proportions. The
ontinuous variables were analyzed by using a parametric test
t-Student test). A p-value <0.05 was considered to indicate
tatistical significance.
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consumption of red meat and meat products (15.8%), sweet and
pastries (32.4%), sugar-sweetened beverages (15.1%) and a reduc-
tion in fish consumption (13.7%), as well as water intake (23%). On
the other hand, virtuous nutritional habits in increased consump-
tion of vegetables (10.8%), fruits (15.8%) and legumes (15.1%) was
observed (Fig. 1).

We evaluated 12 dietary factors and we defined for each dietary
factor the optimal frequency of intake based on adherence to
Mediterranean pattern [9]. We calculated the percentage of non-
adherence to the Mediterranean pattern before lockdown and we
observed a wide variability among dietary factors investigated,
ranging from about 8% to more than 80%. All women used extra
virgin olive oil as the main culinary lipid before lockdown; as
concern alcohol consumption, we observed that 32.1% were non-
drinkers, 65% were occasionally drinkers and 2.9% were 1 unit per
day drinkers. During lockdown we did not observed changes in
extra virgin olive oil consumption whereas, the percentage of 1
unit per day drinkers was slightly increased (5.7%). The percentage
of non-adherence to the Mediterranean pattern before lockdown
was far higher than the optimal intake for whole grain, fruit and
vegetables, legumes, fish, sweet and pastries, milk/yogurt and red
meat and meat products (Fig. 2). We evaluated 12 dietary factors
and we defined for each dietary factor the optimal frequency of
intake based on adherence to Mediterranean pattern. 9 We

calculated the percentage of non-adherence to the Mediterranean
pattern before lockdown and we observed a wide variability
among dietary factors investigated, ranging from about 8% to more
than 80%.

We further calculated the percentage of non-adherence to the
Mediterranean pattern during lockdown and we observed worse
frequency of consumption of sweet and pastries, cheese and meat,
whereas fruit, vegetables, legumes and milk/yogurt showed
increasing trend to Mediterranean pattern adherence (Fig. 2).
Moreover, we evaluated the contribution of snacks to daily food
intake; before lockdown 51 (36.4%) women were snack consumers
and during lockdown 77 (55%) (p = .002) (Fig. 3). We further
focused on individuals’ motivation of snack consumption before
and during lockdown and we observed a markedly increase related
to boredom (3.6 vs. 30, p=<.0001) and anxiety (1.4 vs. 5.7, p = .05)
(Fig. 3).

Lockdown and Emotional State

We investigated emotional state during lockdown, and an
increased level of anxiety and sadness was observed in about 30%,
and of boredom in 25% of women investigated. In about 50% of
women higher scores reflect an optimistic inclination for the future
(Fig. 4a and b). We further analysed the emotional state according
to geographical distribution, age and socioeconomic status. We
found higher scores of negative emotional state in women from
Central and Southern and Island Italian Regions (more than 30% for
anxiety and sadness, and about 40% for boredom) in comparison to
Northern Regions (about 15% for anxiety, sadness and boredom). As
concerns age, we found a significant higher score of anxiety,
sadness and anger in younger women (18-30 yrs) in comparison to
older women (31-40 yrs and >40yrs) (anxiety 75% vs. 25.3% vs.
26.2%; p = 0.01); (sadness 87.5% vs. 26.8% vs. 24.6%; p = 0.0009);
(anger 75% vs. 13.5% vs. 12.3%; p < 0.0001); whereas, we found no
significant differences in emotional state in employed and
unemployed women. The percentage of women worried about
their planning infertility treatment was more than 50%, in

Table 2
Lifestyle changes during COVID-19 pandemia.

Variables Before Lockdown During Lockdown p

Weight* 62.1 � 9.8 63 � 10 <.0001
BMI, n (%) 22.8 � 3.1 23.1 � 3.1 .001
Physical activity, n (%)

No
Yes, 1�2/week
Yes, 3�4/week
Yes, >4/week

28 (29)
70 (50)
33 (23.6)
9 (6.4)

60 (42.9)
43 (30.7)
28 (20)
9 (6.4)

<.0001
.001
ns
ns

BMI (Body Mass Index).
* Values are reported as mean � SD.
Fig. 1. Changes in nutritional habits during lockdown by evaluating 14 items.
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articular 39 (67.2%) first-time ART women had levels of worry
igher than women who have had previous unsuccessful
reatment (60.2%, p = .6).

iscussion

COVID-19 pandemic induced the Italian Government to enforce
estrictions on outdoor activities and collective quarantine on the
opulation. Quarantine is the separation and restriction of
ovement of people who have potentially been expose to a
ontagious disease to ascertain if they become unwell, so reducing
he risk of them infecting others [10]. Quarantine is an unpleasant
xperience, which is associated with loss of freedom, uncertainty
ver disease status, negative psychological effects and changes in
ifestyle. On the bases of these observations, we aimed to evaluate
f pandemic is affecting lifestyle habits and emotional state in
omen planning ART. In this scenario, the suspension of new

ertility treatments and this prolonged lockdown should be
etrimental to women.
To date, the preconceptional period represents an opportunity

o identify and modify clinical and behavioral risks, in particular in

infertile women, in particular in low prognosis for success in ART,
and the impact of female age on the success rates of ART is more
dramatic in older than younger patients [4]. Moreover, women
undergoing ART at a later age had potential age-related CV risk
factors, which together with high doses of hormone therapy could
further influence CV risk besides pregnancy outcomes [11–13].

As concern lifestyle habits, and in particular smoking habit,
before lockdown the percentage of smokers was about 16% despite
of the increasing evidence that smoking is harmful for outcomes of
ART [14] as well as CV health. In addition, during lockdown 27% of
smokers increased cigarettes consumption. The main consequence
of lockdown is change in nutritional habits due to limited access to
food caused by restricted store opening hours and use of long-life
food rather than fresh food. On the other hand, changes in job
activity and variations of salaries possibly contributed to modify
nutritional habits, thus switching to unhealthy food.

Diet is a vital lifestyle component that affects CV risk through
body weight and many other pathways [15]. It is well known that a
greater adherence to the Mediterranean Diet is linked to a reduced
risk of overall mortality, CV diseases, overall cancer incidence,
neurodegenerative diseases and diabetes [16]. Moreover, a greater

Fig. 2. The percentage of non-adherence to the Mediterranean pattern before and during lockdown.

Fig. 3. The contribution of snacks to daily food intake and individuals’ motivation of snack consumption before and during lockdown.
omen undergoing ART, who are older at the time of pregnancy,
nd who may have comorbidities, such as obesity, dyslipidemia,
ypertension, diabetes, metabolic syndrome and unhealthy
ifestyle.

Data from the present survey provided evidence that 52.8% of
omen had more than 40 years. The “time” variable is crucial for
4

degree of protection may occur when lifestyle factors are adopted
before and throughout pregnancy. Recent data are suggesting that
Mediterranean Diet, rich in fruit and vegetables, whole grains,
legumes, extra virgin olive oil, fish and low intake of red and
processed meat, seems to preserve and improve fertility [17] and
increased chances of a successful pregnancy in women undergoing



Fig. 4. Emotional state during lockdown analysed by using a numerical and verbal rating scale (1 = not at all, 2=slightly, 3=moderately, 4=very much, 5=extremely).
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RT [18]. In theory in Italy, due to their gastronomic background,
eople should be facilitated in following the nutritional recom-
endations. Despite of this observation, we detected weak
dherence to Mediterranean diet yet before lockdown.
Data from a recent study performed on a large sample of Italian

nternet users during lockdown, showed high adherence to the
editerranean diet, in particular the intake of fruit, vegetables,
uts, legumes and fish [19]. Moreover, another internet-based
urvey disseminated among specific population of pregnant
omen in the second or third trimester of pregnancy, evidenced
oderate adherence to the MD maintained throughout pregnancy

20]. In our study, during lockdown intake of meat (chicken, turkey,
ed and meat products) and cheese was mildly increased, whereas
weet and pastries consumption was strongly increased. Together
ith negative dietary factors, we observed virtuous food behavior
elated to increased consumption of fruit, vegetables and legumes.
t is noteworthy that the increased participation of women in the
orkforce, lead to short time dedicated to food selection and meal
reparation, which further complicates food choices. Because of
ating behavior is not a constant phenomenon, but may change
ith differing circumstances and experiences, we could hypothe-
ize that these virtuous food behaviors are related to pandemic
ork changes. Indeed, data from survey documented that more
han 80% of women did not work outside, thus spending more time
n the kitchen. Our data partially support data from Di Renzo et al.
nd Bivia-Roing et al., probably due to the characteristics of our
opulation. The main reason was that the study was performed in
omen (mean age 39.4 yrs) planning ART in a particularly
ulnerable COVID-19 situation. At the best of our knowledge, this
tudy is the first to investigate the impact of the COVID-19
ockdown on lifestyle changes among women planning ART.

Together with the unhealthy diet, the reduction of physical
ctivity may contribute to weight gain during lockdown. Italian
overnment prohibited outdoor and social activities; nevertheless,
here are several options for exercising and training at home.
espite these options, more than 40% of women had a sedentary
ehavior, and this datum was in keeping with Di Renzo et al., even
f the percentage of those who train �5 times/week was slightly
ncreased [19].

Negative emotional factors, such as stress, anxiety, sadness and
oredom, may act as modifiable predisposing factor that could
ncrease the burden of CV disease through its potential influences
n lifestyle habits [21]. Interestingly, we observed not only a
ignificant increased number of snack consumers during lockdown
ut also the attitude to consume snacks, in particular boredom and
nxiety. This datum is in line with that reported demonstrating
hat the lockdown seems to have influenced the ability to control
he relationship with food in women, who display a higher state of
ating anxiety [22].Data from literature demonstrate that negative
motions are a precipitant of emotional eating, particularly among
omen [23]. Emotional eating which is defined as the tendency to
at in response to negative emotions [24], is associated with
levated consumption of high-calories and high-fat foods, weight
ain, obesity and in turn worse CV burden.
Finally, in addition to physical activity and a balanced diet,

dequate sleep is an important component of a healthy lifestyle
25]. We observed that during lockdown about 60% of women
eported sleep fragmentation or the use of medications for the
reatment of sleep disorders.

It is well known that positive well-being, including non-

A recent survey capturing emotional reactions of people during
lockdown, and before fertility clinics announced re-opening,
reported more negative than positive emotions, in particular
stress, worry, frustration and anger [26]. We found that the
percentage of women worried about their planning infertility
treatment was more than 50%; this condition together with
negative emotional state, in particular anxiety and sadness, were
possibly associated with poor ART outcome, beside of CV risk.
These findings could help to identify women needing to tailored
psychological support during different the stages of infertility
treatments.

The lack of validated questionnaire represents a possible
limitation of this study; however, the survey was able to focus
on specific group of women planning ART, in whom we evidenced
an unhealthy lifestyle further worsened during lockdown.
Moreover, another limitation of the study is represented by a
self-reported questionnaire, which may be associated with the
possibility of bias.

These findings provide a viewpoint to help healthcare
professionals to better identify priorities and remedies for infertile
women lifestyle behaviors and emotional state impacted by the
COVID-19 pandemic restrictions. Quarantine-related restrictions
strongly influenced lifestyle leading to an increased burden of CV
disease. Therefore, there is a need to reevaluate the CV and
metabolic risk profile and emotional state before infertility
treatments.

A global action supporting healthy diet and physical activity is
needed to encourage women to begin a good lifestyle in
preconceptional period.

This topic is timely in an era where more women are undergoing
ART and in which the correction and/or the management of
modifiable CV risk factors are mandatory and represent the main
clinical goal for both a safe pregnancy, and lifetime women’s health.

Future researches could help to evaluate if the effects of COVID-
19 on the emotional state and CV burden in women planning ART
would affect ART outcomes.
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