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Abstract

Introduction: childlessness is an emotionally
difficult experience for infertile couples. Undergoing
assisted reproductive treatments (ART) could
generate further stress in these patients. Studies
investigating the impact of anxiety on ART
outcomes have shown controversial results.
Moreover, there are no publications focusing on
anxiety symptomsin infertile Tunisian couples.
Methods: we conducted a prospective study
including 79 infertile women undergoing in vitro
fertilization at the Reproductive Medicine Unit of
the Farhat Hached Hospital (Tunisia). Participants
were asked to answer to the Beck anxiety inventory
(BAl) on the day of oocyte retrieval. Accordingly,
they were classified into the 3 groups: group A: very
low anxiety (n= 36; BAI<21), group B: moderate
anxiety (n= 24; 22<BAI<35) and group C: severe
anxiety (n=19; BAI>36). For each patient, two blood
samples were collected to assess free cortisol level
on the day of oocyte retrieval and on the day of
embryo transfer. Results: results showed that
women with primary infertility were significantly
more stressed than those with secondary infertility
(p=0.011). Cortisol level was significantly higher on
the day of embryo transfer than on the day of
oocyte pick-up (p<0.0001). A lower implantation
rate was found in severely anxious patients
compared with moderately anxious women (p=
0.03) and those having low levels of anxiety (p=
0.001) and was negatively correlated to BAIl score
(r= -0.65; p= 0.001). Both clinical pregnancy and
livebirth rates were similar among the three groups.
Conclusion: the day of embryo transfer is the most
stressful timepoint and psychological counseling is
crucial to enhance implantation rate. Hence
implantation took place, no effect of stress on
pregnancy and live birth was found.

Introduction

Infertility is a common health issue that affects 10-
15% of couples. The powerlessness to conceive
children is one of the most frustrating experiences
in a couple life. Infertility has been found to be a

stressor that can give rise to psychological
difficulties such as lower self-esteem, feeling of
isolation and even depression. In addition, the
process of assisted reproduction technologies
(ART) could result in greater stress and couples who
try to conceive via ART are perceived to have high
levels of anxiety [1,2]. Infertility is a stressful
emotional experience for both male and female
partners of infertile couples. However, recent
reviews of the experiences of infertile couples in
terms of gender differences have revealed that
women had a more negative experience than
men [3,4]. Earlier studies have examined the
impact of anxiety on ART outcomes and the
evidence for an association between anxiety and
pregnancy rate after ART still to be weak [5].

Some researchers have also found an association
between anxiety and ART outcomes [6,7] but not
others [8]. Results of two meta-analysis including
more than 30 studies revealed conflicting results on
the topic [5,9]. In the developed countries, a
particular attention has been paid to the
psychological impact of infertility and thus the
benefits of psychological counseling [10].
Unfortunately, little information is available on the
psychological consequences of infertility in
Tunisian couples and no published papers on the
topic were found when screening literature data.
Due to the above reasons, this study aimed to
investigate the impact of anxiety on ART outcomes
in Tunisian women undergoing In vitro fertilization
(IVF)/Intracytoplasmic sperm injection (ICSl) cycles.

Methods

Study setting: a prospective study.

Study participants: a total of 85 couples were
initially recruited before the start of IVF/ICSI cycle
at the Unit of Reproductive medicine of Farhat
Hached University Teaching Hospital (Sousse,
Tunisia). For all couples, ART procedure, the follow-
up of the pregnancy and the delivery took place at
our IVF unit. All patients who had an existing
psychological problem were excluded. Were also
excluded female partners with poor ovarian
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reserve (AMh<1 ng/ml), severe endometriosis and
polycystic ovarian syndrome (SOPK). For
the male partner, exclusion criteria
were: akinetozoospermia, cryptozoospermia,
monomorphic teratozoospermia as well as cycles
with testicular sperm extraction. The study was
approved by the clinical ethics committee of Farhat
Hached University Teaching Hospital and all
patients gave written informed consent to
participate to the study. Prior to signing the consent
form, patients were given detailed information
about the study including mainly that participation
is voluntary, and results are confidential as well as
explanations of the study design and purpose.

Psychological assessment: state anxiety was
measured by means of the valid French version of
the Beck Anxiety Inventory (BAI) (21 anxiety
symptoms) [11] which was self-administered
forwomen just before oocyte retrieval. All items
were scored on a scale ranging from 0 (I did not
bother at all) to 3 (I almost could not stand it). The
used questionnaire has shown satisfactory
reliability and validity [12,13].

Serum cortisol assessment: blood samples were
collected in a quiet room (between 8 and 9 a.m.) at
two timepoints during the IVF cycle (T1: on the day
of oocyte retrieval; just before oocyte retrieval and
T2: on the day of embryo transfer; just before
embryo transfer). After centrifugation, tubes were
stored at -20°C until serum cortisol assessment by
radioimmunoassay (RIA) at the Laboratory of
physiology of The Faculty of Medicine of Sousse,
Tunisia.

Hormones assessment: on day 3 of the menstrual
cycle, hormonal analyses were performed including
FSH, LH, E2, PRL according to standard protocols.

IVF treatment: programmed superovulation
protocol has been performed with gonadotrophin-
releasing hormone (GnRH) agonist (short or long)
or antagonist and ovarian stimulation with follicle
stimulating hormone (FSH) (Gonal-F°; Merck
Serono) by subcutaneous injection. Monitoring was
carried out by transvaginal sonography. When

adequate stimulation was achieved (23 follicles of
>18 mm in diameter), oocyte retrieval has been
performed 34-36 h after administration of
recombinant human chorionic gonadotropin.
According to epidemiological factors (ages of
partners, infertility duration and origin) as well as
the semen status, conventional IVF or ICSI was
performed. Embryo quality was evaluated on day 2
post-fertilization and the best embryo was
transferred either on day 2 or on day 5 in case of
extended embryo culture. A positive 3-hCG 14days
after embryo transfer was diagnosed as a
biochemical pregnancy and clinical pregnancy was
defined as the observation of gestation sac with
fetal echoes and pulsations on transvaginal
sonography 7 weeks after embryo transfer.

Statistical analysis: statistics were compiled using
Statistical package for Social Sciences, version 20.0
(SPSS 20.0). Comparisons between the three
groups according to the BAI score were performed
using Anova test. The Pearson method was used to
evaluate the relationship between anxiety (as
assessed by cortisol level and BAI) and ART
outcomes. A p-value <0.05 was considered as
statistically significant.

Ethics approval: the study was approved by the
clinical ethics committee of Farhat Hached
University Teaching Hospital.

Results

Among the 85 couples initially included in the
current study, 6 were excluded on the day of oocyte
retrieval (1 patient with 100% of immature oocytes,
4 patients with no oocytes and 1 patient for
ejaculation failure). The process of cohort selection
is detailed in Figure 1. The remaining 79 couples
were divided into three groups according to the BAI
score of the female partner: group A: very low
anxiety (n= 36; BAI<21), group B: moderateanxiety
(n= 24; 22>BAI<35) and group C: severe anxiety
(n=19; BAI> 36).

Patient’s characteristics and hormonal analysis:
the three groups were statistically comparable with
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regards to the two partners mean ages. The body
mass index (BMI) of female partner was similar
between groups and none of the included women
was smoker. The distribution of fertility origin
(male, female, both or idiopathic) in the three
compared groups was similar. All patients
belonging to group C (the most stressed ones) had
a history of primary infertility contrary to those who
have very low anxiety level (group A) (p= 0.011).
Interestingly, women having the shortest infertility
duration were severely anxious (group C) and the
delay for that group was significantly different from
that of group A women (p= 0.032). Day 3 hormonal
analysis results for the female partner (including
AMH, FSH, LH, estradiol (E2) and prolactin (PRL)
levels) were similar between groups except the
mean FSH level that was significantly elevated in
case of moderate anxiety in comparison with
severely anxious patients. These data are detailed
in Table 1.

Anxiety evaluation: the mean BAI score of all
included patients was of 22.35+14.17 (min= 0;
max=45). The mean cortisol serum level of the total
population was significantly higher on the day of
embryo transfer than that measured on the day of
oocyte pick-up (139.24450.45ug/dl 'S
100.27+41.25 pg/dl respectively; p<0.0001).
Embryo transfer was also more stressful than
oocyte retrieval when comparing cortisol level at
these two timepoints separately in each of the
three groups (Table 2). Intergroup comparison
revealed that on the day of embryo transfer,
cortisol level was the most elevated in severely
anxious women compared to the other two groups
and the difference was statistically significant when
patients of group C were compared to those of
group A (the less stressed ones) with a p-value=
0.002. Interestingly, when considering the 79
recruited couples, anxiety as evaluated by the BAI
was positively correlated with serum cortisol level
on the day of embryo transfer (r= 0.29; p=0.008).
Details of serum cortisol level at the two considered
timepoints are shown in Table 3.

ART procedures and controlled ovarian
stimulation details: the three groups were also

compared with regards to the type of ART
procedure (conventional IVF, ICSI or both) as well
as ovarian stimulation details. The only two
significant differences were found between group
A and C (p= 0.014) and between group B and C (p=
0.009) with regards to the distribution of the used
ovarian stimulation protocols. The mainly used
protocol was the short agonist protocol in group A
and B and GnRH antagonist protocol in group C. The
three groups were comparable when considering
endometrial thickness and estradiol level on the
day of ovulation triggering. Performed ART
procedures as well as ovarian stimulation details
are shown in Table 4.

Conventional IVF and ICSI outcomes among the
three groups according to the BAI score: when
comparing IVF and ICSI procedures for the 79
included couples, we observed that the mean
number of retrieved oocytes was similar between
the three groups: 4.78+3.28 in group A, 5.45+3.2 in
group B and 4.58+3.43 in group C (A vs B: p= 0.44;
A vs C: p= 0.83 and Bvs C: p= 0.4). Oocyte
maturation rate decreased when the level of
anxiety was higher but differences between groups
didn’t reach statistical significance: 73.93+27.07%
in group A, 66.79+32% in group B and
63.66+38.81% in group C (A vs B: p=0.39; Avs C: p=
0.49; B vs C: p= 0.92). Both fertilization and
segmentation rates were similar among the three
groups. The lowest men value of cleavage stage
obtained embryos as well as the percentage of TOP
quality cleavage embryos were registered in the
group of severely anxious women but differences
between groups with regards to these two
parameters didn’t reach the statistically significant
values.

There was no embryo transfer for a total of 4
patients: one from group A and one from group C
for fertilization failure; one patient from group B
and another from group C because of early embryo
development arrest. Hence, the percentage of
cycles with embryo transfer was similar between
the three groups. Both the mean number of
transferred embryos and the quality of embryo
transfer (easy/difficult embryo transfer) were also
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comparable between groups. Interestingly, the
lowest implantation rate was observed in women
with severe anxiety (group C) and was of 7.14%
compared with 18.91% in group B and 21.56% in
women with very low anxiety (group A). The
difference was statistically significant between
both group A and C (p= 0.001) and group B and C
(p=0.03). There was a tendency to reach statistical
significance.  when  comparing  biochemical
pregnancy rate per cycle between group A (33.33%)
and group C (10.52%) with a p-value of 0.06.
Although patients of group C had the lowest clinical
pregnancy rate (11.76%) and the lowest live birth
rate (11.76%) compared to the two other groups,
the current study didn’t show any statistically
significant difference between the compared
groups with regards to these two parameters. ART
outcomes among the three groups are detailed
in Table 5.

Correlation study between anxiety and ART
outcomes: we have observed a negative significant
correlation between BAI score and embryo
segmentation (r=-0.24; p=0.05) as well as BAl score
and implantation rate (r= -0.65; p= 0.001). No
correlations were found between serum cortisol
level on the day of oocyte retrieval and ART
outcomes in our cohort of patients. However, when
measuring cortisol concentration on the day of
embryo transfer, we noticed a negative correlation
between this latter and embryo segmentation rate
(r=-0.29; p= 0.019). No further correlations were
found. Table 6 summarizes correlation study
between BAI as well as T1 and T2 cortisolemia and
ART outcomes.

Discussion

Our data mainly showed that based on cortisol level
assessment in Tunisian infertile women, the day of
embryo transfer is more stressful than the day of
oocyte retrieval and that severely anxious women
have a significantly decreased implantation rate.
Being involuntarily childless and going through
various ART procedures imposes considerable
stress on the couple [14] and especially for the
female partner because literature data have shown

that the picture seems to be gender-
related [15,16]. This is a widely shared
opinion [17,18]. As the female partner undergoes
more stress during fertility management, we aimed
in the current study to have an overview on women
anxiety level starting from the day of oocyte
retrieval to the day of embryo transfer and detailing
ART outcomes.

When focusing on epidemiological data, our results
showed that women with primary infertility were
exposed to significantly higher level of stress than
those with secondary infertility. All patients
belonging to group C have a history of primary
infertility. Those with secondary infertility seem to
be less anxious probably because they have
children at home to care for which may be one of
infertility-coping strategies. Moreover, severely
anxious women had the lowest infertility duration
compared to those with very low anxiety (p=0.032)
which highlight the impact of anxiety on shortening
the delay of infertility management and
engagement in an ART treatment course. As we
evaluated stress in our cohort of patients with two
different tools (BAl score and serum cortisol level),
it was of great interest to highlight the positive
correlation between the two tests on the day of
embryo transfer (r= 0.29; p= 0.008).

Our results have shown that infertile women were
much more anxious on the day of embryo transfer,
and this was confirmed in the three population
groups. Moreover, the existence of a positive
correlation between BAI results and serum cortisol
concentration on the day of embryo transfer (r=
0.29; p=0.008) provides a supplemental evidence in
relation with the intensity of perceived anxiety on
that precise moment during an IVF procedure. This
is in line with data published by Lin and
collaborators [19] who have shown that women
experienced more somatic symptoms (abdominal
distention, breast engorgement, nausea, faintness,
diarrhea, sleep disturbance) and psychological
distress on the day of embryo transfer. However,
other reports considered the day of oocyte retrieval
and pregnancy test to be the most stressful stages
of an IVF cycle [20,21]. Embryo transfer is a crucial
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step in IVF cycle and whether the transferred
embryo will implant or not is a determinant
element in the ART procedure outcomes. It would
be of great interest to evaluate anxiety for both
partners on the day of pregnancy test which was
not assessed in the current study. Although the
results concerning the most stressful moment
during an IVF cycle have been mixed, authors have
generally reached the conclusion that infertility is
associated with periodically heightened levels of
psychological symptoms of distress, depression and
anxiety [22]. It’s particularly important for the
medical staff managing infertility issues to be aware
that infertile patients express distinct need for
emotional support and so require individualized
psychological care. This is in relation to their
medical history, sociodemographic and behavioral
characteristics, personality trait, adaptability,
cultural expectations, and social support systems.
Hence, the fertility staff must provide patients with
understandable and customizedexplanations about
treatment results and treatment options [23,24].
Nowadays, the covid-19 pandemic context was
shown to generated higher distress levels in
infertile couples [25] who need specific
psychological support.

It has been reported that some infertility patients
suppress their feelings of stress because they want
to show the clinic that they are functioning well
both socially and psychologically [26]. So, it is
important to diagnose patients who fail to cope
with infertility and ART. The ESHRE guideline also
recommends referring patients at risk of emotional
problems to specialized psychosocial care
(infertility counselling or psychotherapy)before the
start of IVF/ICSI treatment [10]. According to the
results of our study we suggest providing infertile
women with psychological support before embryo
transfer. One of the main questions that we aimed
to answer through the current study was: to which
extent may anxiety negatively affect ART
outcomes? There is considerable debate
concerning the impact of anxiety on ART outcomes.
Unfortunately, in many developing countries such
as Tunisia this question is not yet openly asked and
so, little information is available on the

consequences of emotional stress on ART
outcomes. Apart from the study of El Kissi et
collaborators which compared in 2013 the level of
anxiety perceived by Tunisian infertile men and
women without analyzing the impact of the
observed stress on ART results [27], this is to the
best of our knowledge, the first study carried out in
Tunisia to understand the possible links between
these two parameters by two different tools.

When focusing on ART outcomes, the decrease in
implantation rate between patients having very low
and moderate anxiety was not statistically
significant (p= 0.26). However, the decrease of that
same parameter was statistically significant when
women were exposed to high levels of anxiety
(from 21.56% in group A to 7.14% in group C;
p= 0.001 and from 18.91 in group B to 7.14% in
group C; p= 0.03). Furthermore, an important
finding of the current study is that psychological
stress as evaluated by BAI was negatively
correlated to implantation rate (r= -0.65; p= 0.001)
which highlighted the negative impact of anxiety on
embryo implantation. Implantation process is very
complex at the molecular level and involves
multiple factors in relation with embryo quality,
endometrial receptivity and the interaction
between these two entities. Our results are in line
with those of [4] who recently demonstrated a
negative impact of female negative life events on
embryo implantation. This could be explained by
the effect of psychological stress on dysregulating
the uterus microenvironment through promoting
oxidative stress and inflammation which could alter
endometrial receptivity and potentially lead to
unsuccessful embryo implantation. Women
suffering from major depression were shown to
have a dysregulation of immune mediators such as
rise of pro-inflammatory cytokines IL-1R, IL-6 and
decrease in anti-inflammatory cytokines such as
TGF-B [28]. A significant increase in serum IL-118
leading to an inhibition of progesterone production
by luteal cells is thought to be responsible for
blastocyst attachment inhibition in women with
recurrent implantation failure in
IVF [4,29,30].Serum TGF-1R level was found to be
negatively correlated with female stress and
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depression. As TGF-R is involved in progesterone
synthesis regulation and trophoblast invasion and
proliferation, stress related decrease in serum TGF-
B concentration may be one of the reasons leading
to implantation failure in anxious women [4]. These
data support the immune-endocrine theory
associating stress and impaired fertility.

Once the implantation stage is passed, and apart
from a tendency to significant decrease of
biochemical pregnancy per cycle in women with
severe anxiety (p= 0.06), we did not observe any
statistically significant impact of stress on both
clinical pregnancy and live-birth rates. These
reassuring findings are in line with those published
by [31] in 2018 on a large cohort of 485 Swedish
women receiving fertility treatment. It has been
established that infertility-related stress is mainly
due to a suppression of the hypothalamic-
puituitary-gonadal axis activity through an
inhibition of gonadotropin-releasing hormone
(GnRH) activity which results in a decrease in
gonadotropin levels. Hence, anovulation is thought
to be the mechanism by which stress leads to
conception difficulties and IVF treatment is the way
to overcome the issue of anovulation through
ovarian stimulation [32]. This hypothesis could
explain the absence of correlation between stress
and both pregnancy and live-birth rates in our
study. The only two studies that have concluded to
a link between serum cortisol and clinical
pregnancy following an IVF cycle are those of
Demyttenaere in 1992 [33] and An in 2013 [34]. A
meta-analysis conducted by Frederiksen et al. [14]
had established that women receiving some form
of psychological intervention when treated for
infertility are approximately twice as likely to
become pregnant when compared with controls.
Authors had concluded that psychological
interventions were effective in reducing emotional
distress as well as increasing the conception
rate [35,36]. In the same context, various
complementary practices based on relaxation
techniques aiming to increase blood circulation and
stimulating the energy in the reproductive organs
and the pelvic area such as yoga were efficient in
improving ART outcomes [37-39].

The main limitation of the current study was that it
didn’t record women’s education level and
socioeconomic profile to see whether these
parameters could interfere with infertility-related
stress in Tunisian population. Meanwhile, it has the
advantage of including a homogenous population
with no factors known to affect only IVF outcomes
such as obesity or both IVF outcomes and cortisol
level such as smoking. In the design of our study,
patients with polycystic ovary syndrome (PCOS)
were discarded as they are more likely to
experience high distress level mainly due to obesity
and lack of sexual satisfaction when coping with
infertility [16]. When dividing the three groups
based on BAl score, patients were comparable with
regards to demographic features.

Conclusion

Undeniably, psychological counseling is crucial for
couples seeking infertility treatment. The day of
embryo transfer was defined as a real moment of
stress for infertile women. Psychological care
before embryo transfer could help to enhance the
shown decrease in implantation rate. Hence
implantation has occurred, no obvious impact of
stress on pregnancy and live birth was seen.

What is known about this topic

e Controversies with regards to the link
between anxiety and ART outcomes;

e Theonly available study (published on 2013)
on the impact of anxiety on infertile Tunisian
patients has shown that women endorsed
higher  psychological  distress  when
compared to men.

What this study adds

e Thisis to the best of our knowledge, the first
study carried out in Tunisia to investigate
the impact of anxiety on ART outcomes;

e The day of embryo transfer is more stressful
than the day of oocyte retrieval;

e Female partner anxiety negatively impacts
implantation rate without significant
impact on pregnancy and live-birth rates.

Amira Sallem et al. PAMJ - 40(250). 21 Dec 2021. - Page numbers not for citation purposes. 7


https://www.panafrican-med-journal.com
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref4
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref31
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref32
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref33
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref34
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref14
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref35
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref36
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref37
https://www.panafrican-med-journal.com/content/article/40/250/full/#ref16

Article 3

PanAfrican

000  \/icdical
®

000 Journal

Competing interests

The authors declare no competing interests.

Authors’ contributions

Conceived and designed the experiments: Amira
Sallem, Mounir Ajina. Performed the experiments:
Monia Zaouali. Analyzed the data: Monia Zaouali,
Habiba Essoussi, and Henda Ben Mustapha. Wrote
the manuscript: Henda Ben Mustapha. Final edit of
paper: Amira Sallem and Monia Zaouali. All the
authors read and approved the final version of the
manuscript.

Acknowledgments

Authors would like to thank patients for taking part
in this study and the research team of the Unit of
Reproductive Medicine (Farhat Hached University
Teaching Hospital, Sousse, Tunisia) for their
support.

Tables and figure

Table 1: comparison of demographic and
laboratory features of study population among the
three groups divided according to BAI scores

Table 2: comparison of mean cortisol level between
the day of oocyte retrieval (T1) and the day of
embryo transfer (T2) in each of the three groups
Table 3: comparison of mean cortisol level on the
day of oocyte retrieval (T1) and on the day of
embryo transfer (T2) among the three groups
divided according to BAI scores

Table 4: ART procedures and ovarian stimulation
details among the three compared groups divided
according to BAI scores

Table 5: ART outcomes among the three compared
groups divided according to BAI scores

Table 6: correlation study between BAI, T1 and T2
cortisolemia and ART outcomes in the 79 followed
couples

Figure 1: flow chart for couples’ inclusion process

References

1. McMahon CA, Ungerer JA, Beaurepaire J,
Tennant C, Saunders D. Anxiety during
pregnancy and fetal attachment after in-vitro
fertilization conception. Hum Reprod Oxf Engl.
1997;12(1):176-182. PubMed | Google
Scholar

2. Hashemieh C, Neisani Samani L, Taghinejad H.
Assessment of aAnxiety in pPregnancy
fFollowing assisted reproductive technology
(ART) and associated infertility factors in
women commencing treatment. Iran Red
Crescent Med J. 2013;15(12):e14465. PubMed
| Google Scholar

3. YinglLY, Wu LH, Loke AY. Gender differences in
experiences with and adjustments to infertility:
a literature review. Int J Nurs Stud.
2015;52(10):1640-1652. PubMed | Google
Scholar

4. Haimovici F, Anderson JL, Bates GW, Racowsky
C, Ginsburg ES, Simovici D et al. Stress, anxiety,
and depression of both partners in infertile
couples are associated with cytokine levels and
adverse IVF outcome. Am J Reprod Immunol N
Y N 1989. 2018;79(4):e12832. PubMed |
Google Scholar

5. Matthiesen SMS, Frederiksen Y, Ingerslev HJ,
Zachariae R. Stress, distress and outcome of
assisted reproductive technology (ART): a
meta-analysis. Hum Reprod Oxf Engl.
2011;26(10):2763-2776. PubMed | Google
Scholar

6. BoivinJ, Takefman JE. Stress level across stages
of in vitro fertilization in subsequently
pregnant and nonpregnant women. Fertil
Steril. 1995;64(4):802-810. PubMed | Google
Scholar

7. Boivin J, Schmidt L. Infertility-related stress in
men and women predicts treatment outcome
1 year later. Fertil Steril. 2005;83(6):1745-
1752. PubMed | Google Scholar

Amira Sallem et al. PAMJ - 40(250). 21 Dec 2021. - Page numbers not for citation purposes. 8


https://www.panafrican-med-journal.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=McMahon%20CA%5bauthor%5d+AND+Anxiety+during+pregnancy+and+fetal+attachment+after+in-vitro+fertilization+conception
http://scholar.google.com/scholar?hl=en&q=+Anxiety+during+pregnancy+and+fetal+attachment+after+in-vitro+fertilization+conception
http://scholar.google.com/scholar?hl=en&q=+Anxiety+during+pregnancy+and+fetal+attachment+after+in-vitro+fertilization+conception
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Hashemieh%20C%5bauthor%5d+AND+Assessment+of+aAnxiety+in+pPregnancy+fFollowing+assisted+reproductive+technology+(ART)+and+associated+infertility+factors+in+women+commencing+treatment
http://scholar.google.com/scholar?hl=en&q=+Assessment+of+aAnxiety+in+pPregnancy+fFollowing+assisted+reproductive+technology+(ART)+and+associated+infertility+factors+in+women+commencing+treatment
https://pubmed.ncbi.nlm.nih.gov/26021885/
http://scholar.google.com/scholar?hl=en&q=+Gender+differences+in+experiences+with+and+adjustments+to+infertility:+aA+literature+review
http://scholar.google.com/scholar?hl=en&q=+Gender+differences+in+experiences+with+and+adjustments+to+infertility:+aA+literature+review
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Haimovici%20F%5bauthor%5d+AND+Stress+anxiety+and+depression+of+both+partners+in+infertile+couples+are+associated+with+cytokine+levels+and+adverse+IVF+outcome
http://scholar.google.com/scholar?hl=en&q=+Stress+anxiety+and+depression+of+both+partners+in+infertile+couples+are+associated+with+cytokine+levels+and+adverse+IVF+outcome
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Matthiesen%20SMS%5bauthor%5d+AND+Stress+distress+and+outcome+of+assisted+reproductive+technology+(ART):+a+meta-analysis
http://scholar.google.com/scholar?hl=en&q=+Stress+distress+and+outcome+of+assisted+reproductive+technology+(ART):+a+meta-analysis
http://scholar.google.com/scholar?hl=en&q=+Stress+distress+and+outcome+of+assisted+reproductive+technology+(ART):+a+meta-analysis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Boivin%20J%5bauthor%5d+AND+Stress+level+across+stages+of+in+vitro+fertilization+in+subsequently+pregnant+and+nonpregnant+women
http://scholar.google.com/scholar?hl=en&q=+Stress+level+across+stages+of+in+vitro+fertilization+in+subsequently+pregnant+and+nonpregnant+women
http://scholar.google.com/scholar?hl=en&q=+Stress+level+across+stages+of+in+vitro+fertilization+in+subsequently+pregnant+and+nonpregnant+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Boivin%20J%5bauthor%5d+AND+Infertility-related+stress+in+men+and+women+predicts+treatment+outcome+1+year+later
http://scholar.google.com/scholar?hl=en&q=+Infertility-related+stress+in+men+and+women+predicts+treatment+outcome+1+year+later

Article 3

PanAfrican

000  \/icdical
°

000 Journal

10.

11.

12.

13.

14.

Panagopoulou E, Vedhara K, Gaintarzti C,
Tarlatzis B. Emotionally expressive coping
reduces pregnancy rates in patients
undergoing in vitro fertilization. Fertil Steril.
2006;86(3):672-677. PubMed | Google Scholar
Boivin J, Griffiths E, Venetis CA. Emotional
distress in infertile women and failure of
assisted reproductive technologies: meta-
analysis of prospective psychosocial studies.
BMJ. 2011;342:d223. PubMed | Google
Scholar

Gameiro S, Boivin J, Dancet E, de Klerk C, Emery
M, Lewis-Jones Cet al. ESHRE guideline:
routine psychosocial care in infertility and
medically assisted reproduction-a guide for
fertility staff. Hum Reprod Oxf Engl.
2015;30(11):2476-2485. PubMed | Google
Scholar

Beck AT, Epstein N, Brown G, Steer RA. An

inventory for measuring clinical anxiety:
psychometric properties. J Consult Clin
Psychol. 1988;56(6):893-897. PubMed |

Google Scholar

Claesson I-M, Josefsson A, Sydsjo G. Prevalence
of anxiety and depressive symptoms amon g
obese pregnant and postpartum women: an
intervention study. BMC Public Health.
2010;10:766. PubMed | Google Scholar
Shams G, Kaviani H, Esmaili Y, Ebrahimkhani N,
Manesh AA. Psychometric pProperties of the
pPersian vVersion of the pPadua ilnventory:
Washington State University Revision (PI-
WSUR). Iran J Psychiatry. 2011;6(1):12-8.
PubMed | Google Scholar

Frederiksen Y, Farver-Vestergaard |, Skgvgard
NG, Ingerslev HJ, Zachariae R. Efficacy of
psychosocial interventions for psychological
and pregnancy outcomes in infertile women
and men: a systematic review and meta-
analysis. BMJ Open. 2015;5(1):e006592-
€006592. PubMed | Google Scholar

15.

16.

17.

18.

19.

20.

21.

22.

Agostini F, Monti F, Paterlini M, Andrei F, Pal
omba S, La Sala GB. Effect of the previous
reproductive outcomes in subfertile women
after in vitro fertilization (IVF) and/or
intracytoplasmic  sperm injection  (ICSI)
treatments on perinatal anxious and
depressive symptomatology. J Psychosom
Obstet Gynaecol. 2018;39(1):29-37. PubMed |
Google Scholar

Palomba S, Daolio J, Romeo S, Battaglia FA,
Marci R, La Sala GB. Lifestyle and fertility: the
influence of stress and quality of life on female
fertility. Reprod Biol Endocrinol RBE.
2018;16(1):113. PubMed | Google Scholar
Turner K, Reynolds-May MF, Zitek EM, Tisdale
RL, Carlisle AB, Westphal LM. Stress and
anxiety scores in first and repeat IVF cycles: a
pilot study. PloS One. 2013;8(5):e63743.
PubMed | Google Scholar

Smeenk JM, Verhaak CM, Eugster A, van
Minnen A, Zielhuis GA, Braat DD. The effect of
anxiety and depression on the outcome of in-
vitro fertilization. Hum Reprod Oxf Engl.
2001;16(7):1420-1423. PubMed | Google
Scholar

Lin Y-H, Chueh K-H, Lin J-L. Somatic symptoms,
sleep disturbance and psychological distress
among women undergoing oocyte pick-up and
in vitro fertilisation-embryo transfer. J Clin
Nurs. 2016;25(11-12):1748-1756. PubMed |
Google Scholar

Klonoff-Cohen H, Chu E, Natarajan L, Sieber W.
A prospective study of stress among women
undergoing in vitro fertilization or gamete
intrafallopian transfer. Fertil Steril.
2001;76(4):675-687. PubMed | Google Scholar
Yong P, Martin C, Thong J. A comparison of

psychological functioning in women at
different stages of in vitro fertilization
treatment using the mean affect adjective
check list. J Assist Reprod Genet.
2000;17(10):553-556. PubMed | Google
Scholar

Eugster A, Vingerhoets AJ. Psychological

aspects of in vitro fertilization: a review. Soc Sci
Med 1982. 1999;48(5):575-589. PubMed |
Google Scholar

Amira Sallem et al. PAMJ - 40(250). 21 Dec 2021. - Page numbers not for citation purposes. 9


https://www.panafrican-med-journal.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Panagopoulou%20E%5bauthor%5d+AND+Emotionally+expressive+coping+reduces+pregnancy+rates+in+patients+undergoing+in+vitro+fertilization
http://scholar.google.com/scholar?hl=en&q=+Emotionally+expressive+coping+reduces+pregnancy+rates+in+patients+undergoing+in+vitro+fertilization
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Boivin%20J%5bauthor%5d+AND+Emotional+distress+in+infertile+women+and+failure+of+assisted+reproductive+technologies:+meta-analysis+of+prospective+psychosocial+studies
http://scholar.google.com/scholar?hl=en&q=+Emotional+distress+in+infertile+women+and+failure+of+assisted+reproductive+technologies:+meta-analysis+of+prospective+psychosocial+studies
http://scholar.google.com/scholar?hl=en&q=+Emotional+distress+in+infertile+women+and+failure+of+assisted+reproductive+technologies:+meta-analysis+of+prospective+psychosocial+studies
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Gameiro%20S%5bauthor%5d+AND+ESHRE+guideline:+routine+psychosocial+care+in+infertility+and+medically+assisted+reproduction-a+guide+for+fertility+staff
http://scholar.google.com/scholar?hl=en&q=+ESHRE+guideline:+routine+psychosocial+care+in+infertility+and+medically+assisted+reproduction-a+guide+for+fertility+staff
http://scholar.google.com/scholar?hl=en&q=+ESHRE+guideline:+routine+psychosocial+care+in+infertility+and+medically+assisted+reproduction-a+guide+for+fertility+staff
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Beck%20AT%5bauthor%5d+AND+An+inventory+for+measuring+clinical+anxiety:+psychometric+properties
http://scholar.google.com/scholar?hl=en&q=+An+inventory+for+measuring+clinical+anxiety:+psychometric+properties
https://pubmed.ncbi.nlm.nih.gov/21162715/
http://scholar.google.com/scholar?hl=en&q=+Prevalence+of+anxiety+and+depressive+symptoms+amon+++++++++g+obese+pregnant+and+postpartum+women:+an+intervention+study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Shams%20G%5bauthor%5d+AND+Psychometric+pProperties+of+the+pPersian+vVersion+of+the+pPadua+iInventory:+Washington+State+University+Revision+(PI-WSUR)
http://scholar.google.com/scholar?hl=en&q=+Psychometric+pProperties+of+the+pPersian+vVersion+of+the+pPadua+iInventory:+Washington+State+University+Revision+(PI-WSUR)
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Frederiksen%20Y%5bauthor%5d+AND+Efficacy+of+psychosocial+interventions+for+psychological+and+pregnancy+outcomes+in+infertile+women+and+men:+a+systematic+review+and+meta-analysis
http://scholar.google.com/scholar?hl=en&q=+Efficacy+of+psychosocial+interventions+for+psychological+and+pregnancy+outcomes+in+infertile+women+and+men:+a+systematic+review+and+meta-analysis
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Agostini%20F%5bauthor%5d+AND+Effect+of+the+previous+reproductive+outcomes+in+subfertile+women+after+in+vitro+fertilization+(IVF)+and/or+intracytoplasmic+sperm+injection+(ICSI)+treatments+on+perinatal+anxious+and+depressive+symptomatology
http://scholar.google.com/scholar?hl=en&q=+Effect+of+the+previous+reproductive+outcomes+in+subfertile+women+after+in+vitro+fertilization+(IVF)+and/or+intracytoplasmic+sperm+injection+(ICSI)+treatments+on+perinatal+anxious+and+depressive+symptomatology
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Palomba%20S%5bauthor%5d+AND+Lifestyle+and+fertility:+the+influence+of+stress+and+quality+of+life+on+female+fertility
http://scholar.google.com/scholar?hl=en&q=+Lifestyle+and+fertility:+the+influence+of+stress+and+quality+of+life+on+female+fertility
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Turner%20K%5bauthor%5d+AND+Stress+and+anxiety+scores+in+first+and+repeat+IVF+cycles:+a+pilot+study
http://scholar.google.com/scholar?hl=en&q=+Stress+and+anxiety+scores+in+first+and+repeat+IVF+cycles:+a+pilot+study
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Smeenk%20JM%5bauthor%5d+AND+The+effect+of+anxiety+and+depression+on+the+outcome+of+in-vitro+fertilization
http://scholar.google.com/scholar?hl=en&q=+The+effect+of+anxiety+and+depression+on+the+outcome+of+in-vitro+fertilization
http://scholar.google.com/scholar?hl=en&q=+The+effect+of+anxiety+and+depression+on+the+outcome+of+in-vitro+fertilization
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Lin%20Y-H%5bauthor%5d+AND+Somatic+symptoms+sleep+disturbance+and+psychological+distress+among+women+undergoing+oocyte+pick-up+and+in+vitro+fertilisation-embryo+transfer
http://scholar.google.com/scholar?hl=en&q=+Somatic+symptoms+sleep+disturbance+and+psychological+distress+among+women+undergoing+oocyte+pick-up+and+in+vitro+fertilisation-embryo+transfer
https://pubmed.ncbi.nlm.nih.gov/11591398/
http://scholar.google.com/scholar?hl=en&q=+A+prospective+study+of+stress+among+women+undergoing+in+vitro+fertilization+or+gamete+intrafallopian+transfer
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Yong%20P%5bauthor%5d+AND+A+comparison+of+psychological+functioning+in+women+at+different+stages+of+in+vitro+fertilization+treatment+using+the+mean+affect+adjective+check+list
http://scholar.google.com/scholar?hl=en&q=+A+comparison+of+psychological+functioning+in+women+at+different+stages+of+in+vitro+fertilization+treatment+using+the+mean+affect+adjective+check+list
http://scholar.google.com/scholar?hl=en&q=+A+comparison+of+psychological+functioning+in+women+at+different+stages+of+in+vitro+fertilization+treatment+using+the+mean+affect+adjective+check+list
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Eugster%20A%5bauthor%5d+AND+Psychological+aspects+of+in+vitro+fertilization:+a+review
http://scholar.google.com/scholar?hl=en&q=+Psychological+aspects+of+in+vitro+fertilization:+a+review

Article 3

PanAfrican

000  \/icdical
°

000 Journal

23.

24,

25.

26.

27.

28.

Schmidt L, Holstein BE, Boivin J, Sangren H,
Tjgrnhgj-Thomsen T, Blaabjerg J et al. Patients’
attitudes to medical and psychosocial aspects

of care in fertility clinics: findings
from the Copenhagen Multi-centre
Psychosocial Infertility (COMPI) Research
Programme. Hum Reprod Oxf Engl.

2003;18(3):628-637. PubMed | Google
Scholar

Mourad SM, Hermens RPMG, Liefers I,
Akkermans RP, Zielhuis GA, Adang Eet al. A
multi-faceted strategy to improve the
use of national fertility guidelines; a cluster-
randomized controlled trial. Hum Reprod Oxf
Engl. 2011;26(4):817-826. PubMed | Google
Scholar

Esposito V, Rania E, Lico D, Pedri S, Fiorenza A,
Strati MFet al. Influence of COVID-19
pandemic on the psychological status
of infertile couples. Eur J Obstet Gyneco |
Reprod Biol. 2020;253:148-153. PubMed |
Google Scholar

Demyttenaere K, Bonte L, Gheldof M, Vervaeke
M, Meuleman C, Vanderschuerem D et al.
Coping style and depression level influence
outcome in in vitro fertilization. Fertil
Steril. 1998;69(6):1026-1033. PubMed |
Google Scholar

El Kissi Y, Romdhane AB, Hidar S, Bannour S,
Ayoubi Idrissi K, Khairi Het al. General
psychopathology, anxiety, depression and self-
esteem in couples undergoing infertility
treatment: a comparative study between men
and women. Eur J Obstet Gynecol Reprod Biol.
2013;167(2):185-189. PubMed | Google
Scholar

Sutcigil L, Oktenli C, Musabak U, Bozkurt A,
Cansever A, Uzun Oet al. Pro- and anti-
inflammatory cytokine balance in major
depression: effect of sertraline therapy. Clin
Dev Immunol. 2007;2007:76396. PubMed |
Google Scholar

29.

30.

31.

32.

33.

34.

35.

Inagaki N, Stern C, McBain J, Lopata A,
Kornman L, Wilkinson D. Analysis of intra-
uterine cytokine concentration and matrix-
metalloproteinase activity in women with
recurrent failed embryo transfer. Hum Reprod
Oxf Engl. 2003;18(3):608-615. PubMed |
Google Scholar

Wang X-F, Xing F-Q, Chen S-L. Interleukin-1beta
expression on ovarian granulosa cells and its
clinical implication in women undergoing in
vitro fertilization. 1 Jun Yi Xue Xue Bao Acad J
First Med Coll PLA. 2002;22(10):934-936.
PubMed | Google Scholar

Cesta CE, Johansson ALV, Hreinsson J,
Rodriguez-Wallberg KA, Olofsson JI, Holte J et
al. A prospective investigation of perceived
stress, infertility-related stress, and cortisol
levels in women undergoing in Vvitro
fertilization: influence on embryo quality and
clinical pregnancy rate. Acta Obstet Gynecol
Scand. 2018;97(3):258-268. PubMed | Google
Scholar

Iwasa T, Matsuzaki T, Yano K, Mayila Y, Irahara
M. The roles of kisspeptin and gonadotropin
inhibitory hormone in  stress-induced
reproductive disorders. Endocr J.
2018;65(2):133-140. PubMed | Google Scholar
Demyttenaere K, Nijs P, Evers-Kiebooms G,
Koninckx PR. Coping and the ineffectiveness of
coping influence the outcome of in vitro
fertilization  through  stress  responses.
Psychoneuroendocrinology. 1992;17(6):655-
665. PubMed | Google Scholar

An Y, Sun Z, Li L, Zhang Y, Ji H. Relationship
between psychological stress and reproductive
outcome in women undergoing in vitro
fertilization treatment: psychological and
neurohormonal assessment. J Assist Reprod

Genet. 2013;30(1):35-41. PubMed | Google
Scholar
Twigt JM, Bolhuis MEC, Steegers EAP,

Hammiche F, van Inzen WG, Laven JSE et al.
The preconception diet is associated with the
chance of ongoing pregnancy in women
undergoing IVF/ICSI treatment. Hum Reprod
Oxf Engl. 2012;27(8):2526-2531. PubMed |
Google Scholar

Amira Sallem et al. PAMJ - 40(250). 21 Dec 2021. - Page numbers not for citation purposes. 10


https://www.panafrican-med-journal.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Schmidt%20L%5bauthor%5d+AND+Patients%B4+attitudes+to+medical+and+psychosocial+aspects+of+care+in+fertility+clinics:+findings+from+the+Copenhagen+Multi-centre+Psychosocial+Infertility+(COMPI)+Research+Programme
http://scholar.google.com/scholar?hl=en&q=+Patients%B4+attitudes+to+medical+and+psychosocial+aspects+of+care+in+fertility+clinics:+findings+from+the+Copenhagen+Multi-centre+Psychosocial+Infertility+(COMPI)+Research+Programme
http://scholar.google.com/scholar?hl=en&q=+Patients%B4+attitudes+to+medical+and+psychosocial+aspects+of+care+in+fertility+clinics:+findings+from+the+Copenhagen+Multi-centre+Psychosocial+Infertility+(COMPI)+Research+Programme
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Mourad%20SM%5bauthor%5d+AND+A+multi-faceted+strategy+to+improve+the+use+of+national+fertility+guidelines;+a+cluster-randomized+controlled+trial
http://scholar.google.com/scholar?hl=en&q=+A+multi-faceted+strategy+to+improve+the+use+of+national+fertility+guidelines;+a+cluster-randomized+controlled+trial
http://scholar.google.com/scholar?hl=en&q=+A+multi-faceted+strategy+to+improve+the+use+of+national+fertility+guidelines;+a+cluster-randomized+controlled+trial
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Esposito%20V%5bauthor%5d+AND+Influence+of+COVID-19+pandemic+on+the+psychological+status+of+infertile+couples
http://scholar.google.com/scholar?hl=en&q=+Influence+of+COVID-19+pandemic+on+the+psychological+status+of+infertile+couples
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Demyttenaere%20K%5bauthor%5d+AND+Coping+style+and+depression+level+influence+outcome+in+in+vitro+fertilization
http://scholar.google.com/scholar?hl=en&q=+Coping+style+and+depression+level+influence+outcome+in+in+vitro+fertilization
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=El%20Kissi%20Y%5bauthor%5d+AND+General+psychopathology+anxiety+depression+and+self-esteem+in+couples+undergoing+infertility+treatment:+a+comparative+study+between+men+and+women
http://scholar.google.com/scholar?hl=en&q=+General+psychopathology+anxiety+depression+and+self-esteem+in+couples+undergoing+infertility+treatment:+a+comparative+study+between+men+and+women
http://scholar.google.com/scholar?hl=en&q=+General+psychopathology+anxiety+depression+and+self-esteem+in+couples+undergoing+infertility+treatment:+a+comparative+study+between+men+and+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sutcigil%20L%5bauthor%5d+AND+Pro-+and+anti-inflammatory+cytokine+balance+in+major+depression:+effect+of+sertraline+therapy
http://scholar.google.com/scholar?hl=en&q=+Pro-+and+anti-inflammatory+cytokine+balance+in+major+depression:+effect+of+sertraline+therapy
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Inagaki%20N%5bauthor%5d+AND+Analysis+of+intra-uterine+cytokine+concentration+and+matrix-metalloproteinase+activity+in+women+with+recurrent+failed+embryo+transfer
http://scholar.google.com/scholar?hl=en&q=+Analysis+of+intra-uterine+cytokine+concentration+and+matrix-metalloproteinase+activity+in+women+with+recurrent+failed+embryo+transfer
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Wang%20X-F%5bauthor%5d+AND+Interleukin-1beta+expression+on+ovarian+granulosa+cells+and+its+clinical+implication+in+women+undergoing+in+vitro+fertilization
http://scholar.google.com/scholar?hl=en&q=+Interleukin-1beta+expression+on+ovarian+granulosa+cells+and+its+clinical+implication+in+women+undergoing+in+vitro+fertilization
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Cesta%20CE%5bauthor%5d+AND+A+prospective+investigation+of+perceived+stress+infertility-related+stress+and+cortisol+levels+in+women+undergoing+in+vitro+fertilization:+influence+on+embryo+quality+and+clinical+pregnancy+rate
http://scholar.google.com/scholar?hl=en&q=+A+prospective+investigation+of+perceived+stress+infertility-related+stress+and+cortisol+levels+in+women+undergoing+in+vitro+fertilization:+influence+on+embryo+quality+and+clinical+pregnancy+rate
http://scholar.google.com/scholar?hl=en&q=+A+prospective+investigation+of+perceived+stress+infertility-related+stress+and+cortisol+levels+in+women+undergoing+in+vitro+fertilization:+influence+on+embryo+quality+and+clinical+pregnancy+rate
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Iwasa%20T%5bauthor%5d+AND+The+roles+of+kisspeptin+and+gonadotropin+inhibitory+hormone+in+stress-induced+reproductive+disorders
http://scholar.google.com/scholar?hl=en&q=+The+roles+of+kisspeptin+and+gonadotropin+inhibitory+hormone+in+stress-induced+reproductive+disorders
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Demyttenaere%20K%5bauthor%5d+AND+Coping+and+the+ineffectiveness+of+coping+influence+the+outcome+of+in+vitro+fertilization+through+stress+responses
http://scholar.google.com/scholar?hl=en&q=+Coping+and+the+ineffectiveness+of+coping+influence+the+outcome+of+in+vitro+fertilization+through+stress+responses
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=An%20Y%5bauthor%5d+AND+Relationship+between+psychological+stress+and+reproductive+outcome+in+women+undergoing+in+vitro+fertilization+treatment:+psychological+and+neurohormonal+assessment
http://scholar.google.com/scholar?hl=en&q=+Relationship+between+psychological+stress+and+reproductive+outcome+in+women+undergoing+in+vitro+fertilization+treatment:+psychological+and+neurohormonal+assessment
http://scholar.google.com/scholar?hl=en&q=+Relationship+between+psychological+stress+and+reproductive+outcome+in+women+undergoing+in+vitro+fertilization+treatment:+psychological+and+neurohormonal+assessment
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Twigt%20JM%5bauthor%5d+AND+P+Hammiche+F+van+Inzen+WG+Laven+JSE+%3Ci%3Eet+al%3C/i%3E
http://scholar.google.com/scholar?hl=en&q=+P+Hammiche+F+van+Inzen+WG+Laven+JSE+%3Ci%3Eet+al%3C/i%3E

Article 3

PanAfrican

000  \/icdical
°

000 Journal

36.

37.

Sharma R, Biedenharn KR, Fedor JM, Agarwal
A. Lifestyle factors and reproductive health:
taking control of your fertility. Reprod Biol
Endocrinol RBE. 2013;11:66. PubMed | Google
Scholar

Kirca N, Pasinlioglu T. The effect of yoga on
stress level in infertile women. Perspect
Psychiatr Care. 2019;55(2):319-327. PubMed |
Google Scholar

38. Oron G, Allnutt E, Lackman T, Sokal-Arnon T,

Holzer H, Takefman J. A prospective study
using Hatha Yoga for stress reduction among
women waiting for IVF treatment. Reprod
Biomed Online. 2015;30(5):542-548. PubMed
| Google Scholar

39. Sengupta P. Environmental and occupational

exposure of metals and their role in male
reproductive functions. Drug Chem Toxicol.
2013;36(3):353-368. PubMed | Google Scholar

Amira Sallem et al. PAMJ - 40(250). 21 Dec 2021. - Page numbers not for citation purposes. 11


https://www.panafrican-med-journal.com
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sharma%20R%5bauthor%5d+AND+Lifestyle+factors+and+reproductive+health:+taking+control+of+your+fertility
http://scholar.google.com/scholar?hl=en&q=+Lifestyle+factors+and+reproductive+health:+taking+control+of+your+fertility
http://scholar.google.com/scholar?hl=en&q=+Lifestyle+factors+and+reproductive+health:+taking+control+of+your+fertility
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Kirca%20N%5bauthor%5d+AND+The+effect+of+yoga+on+stress+level+in+infertile+women
http://scholar.google.com/scholar?hl=en&q=+The+effect+of+yoga+on+stress+level+in+infertile+women
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Oron%20G%5bauthor%5d+AND+A+prospective+study+using+Hatha+Yoga+for+stress+reduction+among+women+waiting+for+IVF+treatment
http://scholar.google.com/scholar?hl=en&q=+A+prospective+study+using+Hatha+Yoga+for+stress+reduction+among+women+waiting+for+IVF+treatment
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed&cmd=Search&doptcmdl=Citation&defaultField=Title+Word&term=Sengupta%20P%5bauthor%5d+AND+Environmental+and+occupational+exposure+of+metals+and+their+role+in+male+reproductive+functions
http://scholar.google.com/scholar?hl=en&q=+Environmental+and+occupational+exposure+of+metals+and+their+role+in+male+reproductive+functions

Article 3

PanAfrican
.:.. Medical
090 Journal

Table 1: comparison of demographic and laboratory features of study population among the three groups
divided according to BAI scores

Groups Intergroup
comparisons: P-value
Group A (n= | GroupB(n= | GroupC(n= |Avs |AvsC |BvsC
36) 24) 19) B
Age (years) Women 35.27+5.27 33.86+5.84 34.36+5.07 0.34 | 0.541 | 0.771
6
Men 41.25+5.93 40.09+7.96 38.78+5.18 0.53 | 0.133 | 0.546
0
Women BMI 28.62+3.13 28.86+5.95 30.0045.02 0.87 |0.262 | 0.548
5
Day 3 AMH(ng/ml | 3.18+2.97 3.25+2.88 2.76+2.46 0.93 | 0.627 | 0.592
hormonal assessme | ) 3
nt for female FSH (UI/1) 8.05+3.30 9.45+3.83 7.15+2.53 0.15 | 0.309 | 0.032
partners 4 *
LH (UI/1) 3.81+2.12 6.27+4.04 4.73+2.70 0.01 |0.200 | 0.191
9
E2 (pg/ml) | 35.9+18.10 32.94+11.33 | 28.66+11.08 | 0.52 | 0.101 | 0.182
5
PRL (ng/ml) | 23.33+12.56 | 37.61%57.71 | 19.5+7.94 0.26 | 0.184 | 0.160
5
Infertility origin Male(%) 27.78%(n=10 | 37.5%(n=9) 26.32%(n=5) | 0.61 | 0.29 0.61
)
Female (%) | 36.11%(n=13 | 41.66%(n=10 | 52.64%(n=10
) ) )
Both (%) 25%(n=9) 12.5%(n=3) 5.26%(n=1)
Idiopathic 11.11%(n=4) | 8.34%(n=2) 15.78%(n=3)
(%)
Infertility duration 6.7514.19 6.5£3.51 4.68+2.58 0.81 | 0.032 | 0.071
(years) 3 *
Infertility type Primary 72.2%(n=26) | 87.5%(n=21) | 100%(n=19) | 0.15 |0.011 | 0.41
*
Secondary | 27.8%(n=10) | 12.5%(n=3) 0%(n=0)

*: Statistically significant difference (p<0.05), Data are presented as means * SD or frequencies (%)

Table 2: comparison of mean cortisol level between the day of oocyte retrieval (T1) and the day of embryo
transfer (T2) in each of the three groups

T1 Cortisol level (pg/dl) T2 Cortisol level (pg/dl) Intragroup comparisons: P-value
Group A 95.47+£31.97 121.80+34.58 0.001*
Group B 103.00+41.75 144.37+60.33 0.001*
Group C 105.94+55.40 165.78+51.67 0.001*

T1: cortisolemia: on the day of oocyte retrieval; T2: cortisolemia: on the day of embryo transfer, *:
Statistically significant difference (p<0.05), Data are presented as mean + SD
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Table 3: comparison of mean cortisol level on the day of oocyte retrieval (T1) and on the day of embryo
transfer (T2) among the three groups divided according to BAI scores

Groups Intergroup comparisons: P-
value
Group A(n= 36) Group B(n=24) Group C(n=19) AvsB | AvsC BvsC
T1 Cortisol level | 95.47+31.97 103.00£41.75 105.94+55.40 0.433 0.454 0.843
(ug/dl)
T2 Cortisol level 121.80+34.58 144.37+60.33 165.78+51.67 0.106 0.002* 0.226
(ug/dl)

T1 cortisolemia: on the day of oocyte retrieval, T2 cortisolemia: on the day of embryo transfer; *: Statistically

significant difference (p<0.05); Data are presented as mean + SD

Table 4: ART procedures and ovarian stimulation details among the three compared groups divided

according to BAI scores

Groups Intergroup
comparisons: P-value
Group A (n= Group B (n= 24) GroupC(n= |AvsB |[AvsC [BvsC
36) 19)
ART clVF 30.55%(n=11) 25%(n=6) 10.52%(n=2) | 0.61 0.24 0.27
Procedure ICSI 66.67%(n=24) 75%(n=18) 84.22%(n=16
)
Half-ICSI 2.78%(n=1) 0%(n=0) 5.26%(n=1)
Ovarian Antagonist | 36.11%(n=13) 29.16%(n=7) 73.68%(n=14 | 0.37 0.014 | 0.009
stimulation ) * *
protocol Short 38.88%(n=14) 58.33%(n=14) 10.53%(n=2)
agonist
Long 22.22%(n=8) 8.33%(n=2) 5.26%(n=1)
agonist
Mild 2.79%(n=1) 7.18%(n=1) 10.53%(n=2)
stimulatio
n
Endometria 9.80+2.49 9.31+1.80 9.52+1.60 0.446 | 0.667 | 0.708
| thickness
(mm)
E2 on the 1413.81+853.4 | 1651.77+1043.31 | 1236.31+ 0.362 | 0.480 | 0.179
day of 4 874.10
ovulation
triggering
(uin)
*: Statistically significant difference (p<0.05); Data are presented as mean * SD or frequency (%)
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Table 5: ART outcomes among the three compared groups divided according to BAIl scores

Groups Intergroup comparisons:
P-value

Group A (n= Group B (n= Group C(n= AvsB | AvsC BvsC

36) 24) 19)
Mean retrieved oocytes 4,78+ 3.28 5.45+ 3.20 4.58+3.43 0.446 | 0.83 0.404
Oocyte maturation rate (%) 73.93+27.07 | 66.79 £ 32.00 | 63.66+38.81 | 0.398 | 0.499 0.920
Fertilization rate (%) 72.37+£34.02 65.36£29.99 | 70.90+32.58 | 0.290 | 0.712 0.616
Segmentation rate (%) 99.33+3.65 95.17+ 16.03 | 98.7114.62 0.288 | 0.845 0.880
Mean number of day2-3 2.49+2.30 2.29+ 1.64 2.05+2.09 0.870 | 0.484 0.469
obtained embryos (n)
Cleavage stage TOP embryo 64.38+38.35 | 76.73£30.07 | 54.39+34.27 | 0.236 | 0.420 0.061
rate (%)
Mean number of transferred | 1.33+0.67 1.50+0.65 1.37+0.89 0.443 | 0.788 0.740
embryos (n)
Cycles with embryo transfer 97.22% 95.83% (n= 89.47% (n= 0.42 0.23 0.11

(n=35) 23) 17)
Embryo transfer Easy 94.28% (n= 78.26% (n= 94.11% (n= 0.18 0.48 0.27
quality 33) 18) 16)

Difficult | 5.71%(n=2) 21.74%(n=5) | 5.89% (n=1)

Implantation rate(%) 21.56 18.91 7.14 0.26 0.001* | 0.03*
Biochemical pregnancy per 33.33 25 10.52 0.49 0.06 0.23
cycle (%)
Biochemical pregnancy per 34.28 26.08 11.76 0.77 0.11 0.11
embryo transfer (%)
Clinical pregnancy per 22.85 17.39 11.76 0.6 0.29 0.57
embryo transfer (%)
Live birth rate (%) 22.85 17.39 11.76 0.6 0.29 0.57

*: Statistically significant difference (p<0.05), Data are presented as means+SD or frequencies (%)

Table 6: correlation study between BAI, T1 and T2 cortisolemia and ART outcomes in the 79 followed couples

BAI score T1 cortisolemia T2 cortisolemia

r p r p r p
Number of retrieved oocytes -0.06 0.59 0.13 0.23 -0.12 0.28
Oocyte maturation rate -0.13 0.25 0.09 0.44 -0.21 0.06
Fertilization rate -0.19 0.11 -0.15 0.2 0.04 0.73
Segmentation rate -0.24 0.05 0.08 0.52 -0.29 0.019
Number of obtained day 2-3 embryos -0.1 0.4 0.07 0.53 -0.2 0.1
Number of day 2-3 Top quality embryos -0.11 0.32 0.01 0.91 0.11 0.33
Number of transferred embryos -0.02 0.85 0.07 0.48 -0.05 0.65
Implantation rate -0.65 0.001 0.01 0.95 -0.35 0.09

T1: cortisolemia: on the day of oocyte retrieval; T2: cortisolemia: on the day of embryo transfer; Are shown
in bold statistically significant correlations
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85 infertile couples

6 excluded couples 79 included couples

1 for 100%
immature oocytes
on the day of
oocyte retrieval

4 for no oocytes on
the day of oocyte
retrieval

1 for ejaculation
failure

Figure 1: flow chart for couples’ inclusion process
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