
Introduction
More than three decades have passed since successful hu-
man In Vitro Fertilization (IVF) was started. Although 
the fertilization and cleavage rate of implanted embryos 
is about 70%-90% in most patients, the final goal of this 
procedure, the take home baby rate, is still in the range of 
30%-45%. Only 10%-15% of embryos grown in vitro have 
the potential to implant. This indicates that many factors 
are responsible for a successful implantation, including 
obtaining viable embryos for transfer.
Theoretically, an implanted embryo can be received by 
the uterine cavity in the late morula or early blastocyst 
stage (4 or 5 days). However, animal studies have shown 
that the uterus has the ability to accept and maintain the 
embryo during early cleavage, which can lead to a term 
pregnancy (1). Many factors affect embryo growth; one is 
embryo transfer (ET) the day after oocyte retrieval and 
insemination (2). Studies have found that when the sperm 
and oocyte are of low quality, ET is more beneficial in the 
early cleavage stage. Even today, with use of optimal cul-

ture media, only 25% of eggs which are fertilized get to 
the blastocyst stage, but the rest of the embryos (75%) can 
neither be transferred nor frozen. If these early-stage em-
bryos are frozen before they show signs of degeneration, 
patients could benefit from a higher number of embryos 
being transferred, which would result in an increase in the 
cumulative pregnancy rate (1).
Several studies have compared ET on day 2 vs. day 3 after 
oocyte recovery, all of which had conflicting results (3-8). 
For example, although Ertzeid et al (3) found a higher pro-
portion of growth-retarded embryos on day 3; there were 
morphological similarities between embryos transferred 
on day 2 and day 3. The increase in the live birth rate from 
18.5% to 22.6% on day 3 was not statistically significant 
(3). Shahine et al (5), while examining poor responders, 
compared ET on day 2 to day 3 and found no difference in 
pregnancy outcome, indicating similar options in poor re-
sponders, depending on clinician and patient preferences. 
In a study by Laverge et al (6), no difference was found 
in implantation and pregnancy rates between transfer on 
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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growth and stimulation was evaluated with serial ultra-
sound monitoring. When 2 or more follicles reached a 
size of 17 mm or more, 10 000 IU/mL of human chorionic 
gonadotropin (Choriomon, 5000 IU/L, IBSA Inc, Switzer-
land) was injected and oocytes were retrieved 34-36 hours 
later through transvaginal ultrasound under anesthesia.
Denudation of the oocytes was performed both mechan-
ically and enzymatically. Fertilization of oocytes and ET 
was performed according to the protocol previously re-
ported (5). Briefly, after examination of the oocytes for 
fertilization status, 16-18 hours post insemination, the 
two pronuclei zygotes were cultured for 24-48 hours in 
Sage Cleavage Medium (Cooper Surgical, Inc, Trumbull, 
CT) supplemented with 10% Serum Protein Substitute 
(SPS, Irvine Scientific, Santa Ana, CA). The embryo cul-
ture conditions or techniques remained unchanged in the 
duration of the study. Two or three embryos at the 4-8 
cell stage were transferred based on the patient progno-
sis (FSH level, age and previous unsuccessful attempts) on 
the second or third day after insemination. ET took place 
via soft catheter (Cook Ob/Gyn, Spencer, India) on day 2 
or 3 after oocyte recovery. Luteal support was started on 
the day of ET and patients received vaginal progesterone 
(Cyclogest, Actover, UK), 400 mg every 12 hours. A pos-
itive pregnancy test was confirmed by measuring β-HCG 
levels above 25 mIU/mL, 15 days after ET. Luteal support 
was sustained for 12 weeks of pregnancy in the case of a 
positive pregnancy test.
The number and grade of the embryos’ blastomeres were 
recorded. Embryos of adequate quality were defined as 
grade 1-2, including a 4-cell embryo on day 2 (two days 
following oocyte retrieval) and 6 cells on day 3 (three days 
following oocyte retrieval). Embryos with normal fertil-
ization and grade 1-2 on day 2 or 3 were chosen for trans-
fer. A chemical pregnancy was designated as a positive 
pregnancy test without the existence of a gestational sac 
afterwards. In cases with a positive pregnancy test, vaginal 
ultrasounds were performed 3-4 weeks later, to confirm 
the existence of a gestational sac and clinical pregnancy. 
Spontaneous abortion was defined as a clinical pregnancy 
loss before 24 weeks gestational age. Multiple pregnancy 
was defined as 2 or more gestational sacs that were shown 
on ultrasound during pregnancy. Characteristics of pa-
tients such as age, body mass index (BMI), basal FSH and 
AMH levels, prior failed attempts, infertility duration and 
etiology, the average number of eggs retrieved and the av-
erage number of embryos transferred were assessed. The 
BMI was estimated utilizing the weight/height2 formula. 
The women were grouped into three categories: 18.5–24.9 
kg/m2 (normal), 25–29.9 kg/m2 (overweight) and ≥30 kg/
m2 (obese) (12).

Statistical Analysis
Each group required a minimum of 154 patients to deter-
mine an increase in clinical pregnancy rates from 15% to 
30% with 80% power and 0.05 alpha errors. The logistic 
regression of the outcomes stratified by number of oo-
cytes (<5 and ≥5). The two groups were compared with 

day 2 versus day 3; however, the overall quality score of 
the embryo decreased when the embryos were stored up 
to day 3. Another prospective study examined whether 
delaying ET leading up to day 3 would provide a better 
distinction between viable and non-viable embryos. Al-
though pregnancy rates were not different on day 3 vs. day 
2, the rate of implantation was substantially greater after 
transfer on day 3 (23%), as obtained from the proportion 
of embryos reaching the fetal heart stage, compared with 
19% on day 2. The authors stated that an additional 24 
hours of embryo development observation was possible by 
postponing transfer until day 3 to identify and discard the 
embryos that are developmentally arrested or retarded (7).
Other studies have shown the usefulness of ET in the poor 
responders on day 2 compared to day 3. There have been 
more clinical and ongoing pregnancy rates after ET on day 
2 than on day 3 in poor responders, suggesting that the 
occurrence of miscarriage can be reduced by restricting 
embryo culture to only 2 days which could also provide 
an alternative for managing poorly responding patients 
(9,10).
Despite numerous studies researching improvement in 
ET outcome, optimal management remains a challenge. 
In this retrospective study, we compared clinical outcomes 
of rates of pregnancy and implantation between transfer 
on day 2 and on day 3.

Materials and Methods 
This study was a retrospective cross-sectional study per-
formed on infertile patients attending Infertility Clinic 
in Tehran, Iran, from March 2013 to December 2014. No 
written/verbal informed consent was provided from the 
patients. They underwent IVF or ICSI according to the 
standard protocols. Information collected from patients 
included demographic, clinical and laboratory data. The 
subjects were women younger than 40 undergoing intra-
cytoplasmic sperm injection (ICSI) ET cycles (fresh cy-
cle) and had normal endometrial thickness (7-12 mm) on 
ET day, no visible endometrial pathology and less than 
3 failed previous cycles. Patients who had an abnormal 
uterine cavity as observed on hysterosalpingography or 
hysteroscopy or more than 3 previous failures of ICSI-ET 
cycles were omitted from this study. The cause of infertil-
ity, patient age and levels of follicle stimulating hormone 
(FSH) and anti-Müllerian hormone (AMH) on the third 
day of menstruation were recorded in the questionnaire.
All patients had previously undergone a protocol of 
ovarian stimulation—long luteal gonadotropin-releasing 
hormone (GnRH agonist) and antagonist. Details of the 
protocols have been previously described (11). Briefly, 
controlled ovarian hyper stimulation was done with either 
pituitary down regulation in the late luteal phase with a 
GnRH agonist (Buserelin, 500 mcg/day, Sanofi-aven-
tis Pharmaceuticals, Canada) or mid-follicular pituitary 
down regulation with a GnRH antagonist (Cetrorelix, 
250 mcg/day; Merck Serono, Germany). 150-300 IU/L of 
recombinant FSH (Gonal-F, 75 IU/L, Merck SeronoInc, 
Germany, MA) were used to induce multiple follicle 
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student’s t test and chi-square test for different variables 
including baseline characteristics and outcomes as suit-
able. A P value of <0.05 was assumed to be statistically sig-
nificant. Data analysis was performed with SPSS 21 soft-
ware. Confounding variables included day 3 FSH, AMH, 
number of eggs retrieved, number of embryos transferred, 
number of attempts, embryo quality score, embryo cleav-
age score and number of follicles on the day of HCG test-
ing that adjusted for the logistic regression. The prima-
ry outcome measure is the clinical pregnancy rate and 
secondary outcome measures are chemical and ongoing 
pregnancy, implantation rate and miscarriage rate.

Results
A total of 300 patients younger than 40 years, with a his-
tory of successfully generating oocytes and embryos, were 
registered in this study. Sixteen participants were excluded 
as a result of insufficient data or the ET being done on 
day 4 or 5. Finally, 284 women were investigated who un-
derwent ET on day 2 or 3. One hundred fourteen patients 
underwent transfer on day 2 and 170 underwent transfer 
on day 3. There was no randomization for transfer days 
and transfer was done according to physician preference, 
patient characteristics or number of embryos available. 
Baseline characteristics of patients and ICSI cycles are 

shown in Tables 1 and 2.
In order to assess whether the day of ET was an import-
ant predictor of pregnancy, a logistic regression was con-
ducted. The regression model was modified with age, 
FSH, AMH, total number of oocytes retrieved, previous 
unsuccessful attempts, number of embryos transferred, 
average embryo quality and cleavage score on day 2 or 3 
(Tables 1 and 2). The logistic regression model failed to 
demonstrate a predictive factor for outcome in this study 
due to the percentage of the predictive value for ongoing 
pregnancy rate (approximately 11%) being lower than the 
standard (40%), (data not shown). 
To prevent the effects of poor responders on the clinical 
pregnancy outcomes, the number of eggs retrieved were 
divided into the above and below the 5, but no differences 
were observed in clinical outcomes among patients with 
poor response owing to earlier day of transfer (day 2), 
(Table 2).
The results of the present study demonstrated a similar 
clinical outcome between ET performed on days 2 and 
3 in women younger than 40 years undergoing ICSI-ET 
cycles. The data suggests that clinical (35.4% vs. 28.9%, 
P = 0.26) or ongoing pregnancy (32.5% vs. 23.7%, P = 0.11) 
or implantation rate (0.267 ± 0.2 vs. 0.216, P = 0.09) was 
slightly better and the miscarriage rate (3.1% vs. 7%, 

Table 1. Baseline Characteristics of Patients Undergoing ICSI-ET: Day 3 vs. day 2 ET

Variables Day 2 ET (n = 114) Day 3 ET (n = 170) df Tests P valuea

Average age (y) 32.7 ± 5.94 32.45 ± 5.98 282 t = 0.38 0.70 
BMI (kg/m2) 27.66 ± 5.29 27.72 ± 4.10 0.92
Day 3 FSH (mIU/mL) 5.83 ± 2.25 5.95 ± 2.57 271 t = -0.38 0.69 
AMH (ng/mL) 3.65 ± 3.35 3.67 ± 3.87 254 t = -0.02 0.97 
Infertility duration (y) 7.41 ± 5.46   5.13±  6.68 227.20 t = 1.12 0.26
Attempt no. 1.34 ± 0.77 1.40 ± 0.76 281 t = -0.64 0.51 
BMI (kg/m2) 2 χ2 = 3.52 0.17

Normal and underweight (<24.9) 32 (31.1) 36 (22.8)
Overweight (25-29.9) 40 (38.8) 79 (50)
Obese (>30) 31 (30.1) 43 (27.2)

Infertility etiology 3 χ2 = 1.14 0.76
Male factor 56 (49.6%) 81 (47.7%)
Tubal factor 12 (10.6%) 13 (7.6%)
DOR 12 (10.6%) 19 (11.2%)
Multiple factors 31 (29.2%) 57 (33.5%)

Abbreviations: ET, Embryo Transfer; BMI, body mass index; FSH, Follicle stimulating hormone; AMH, anti-Müllerian hormone (AMH); DOR, diminished 
ovarian reserve.
a P value < 0.05 significant

Table 2. Baseline Characteristics of ICSI Cycles: Day 3 vs. Day 2 ET

Variables Day 2 ET (n = 114) Day 3 ET (n = 170) df Tests P valuea

Average high quality embryos 4.47 ± 3.05 5.29 ± 3.99 0.011
Average embryo quality score 2.31 ± 0.58 2.31 ± 0.59 277 t = 0.016 0.98 
Average embryo cleavage score 2.25 ± 0.37 2.85 ± 0.46 277 t = -11.562 <0.001
Average no of embryo transferred 2.95 ± 0.82 2.88 ± 0.85 282 t = 0.66 0.50 
Gonadotropin ampules of 75 IU FSH 32.50 ± 12.72 33.11 ± 12.84 281 t = 0.89 0.37 
Average egg no. retrieved (%) 1 χ2 = 2.33 0.33

No < 5 20 (17.5%) 19 (11.2%)
No > 5 94 (82.5%) 151 (88.8%)

Abbreviations: ET, Embryo Transfer; FSH, Follicle stimulating hormone; ICSI, intracytoplasmic sperm injection-embryo.
a P value < 0.05 significant
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P = 0.153) was slightly lower, on day 3 ET vs. day 2, but this 
difference was not significant. Although most of the base-
line characteristics were similar between both groups, the 
number of high-quality embryos (5.29 ± 3.9 vs. 4.47 ± 3.05, 
P = 0.011) and average embryo cleavage score (2.85 ± 0.4 
vs. 2.25 ± 0.3, P = 0.001) was significantly higher in the 
day-3 ET as compared to the day-2 ET (Table 3).

Discussion
Previous research has reported that the implantation of 
the embryos on day 1 was comparable to days 2 and 3 (13-
15). Quinn et al (16) stated that the culture environment 
used for the gametes influenced pregnancy rate. That is, 
under suboptimal laboratory conditions, pregnancy rates 
can be improved by earlier ET, which was not a factor in 
the present study. The authors mentioned that if culture 
conditions are optimized, no differences would be seen in 
pregnancy rate after ET on day 1or day 2. In other stud-
ies, embryos transferred on day 2 were comparable to day 
3 (5,6,17-20). Although in these studies, in patients with 
good prognosis, fewer embryos were transferred, in our 
survey, between the two groups, the number of embryos 
transferred remained unchanged.
Many studies also compared day 2 with day 3 ETs, but 
there seems to be no consensus (4,5,21,22). For example, 
Laverge et al (6) observed similar clinical pregnancy and 
implantation rates between days 2 and 3, while overall 
embryo quality scores were lower on day 3. However, in 
this study, only a short agonist stimulation protocol was 
used, which could affect results on oocytes and embryo 
quality (23) that were different from our study using ag-
onist and antagonist protocols for ovarian stimulation. 
Shen et al (9) found that ET on day 2 enhanced rates of 
ongoing pregnancy and decreased the rates of miscarriage 
in cycles with lower numbers of embryos in patients with 
poor response younger than age 40 years. However, there 
was no difference in patients older than 40 years in these 
outcomes.
The authors also found that miscarriage rates on day 2 

were lower than day 3 transfers, which could account for 
the higher rates of ongoing pregnancy for transfer day 2 in 
this study. However, this study was conducted in 2 differ-
ent periods, and on two age ranges; thus, unknown factors 
may also affect clinical outcomes, which may be different 
with our study. This group also transferred lower numbers 
of embryos in patients with a good prognosis; however, in 
our study, the patients were younger than 40 years. 
We found no benefits in clinical outcomes regarding preg-
nancy and miscarriage rates among patients with poor 
response by transfer on day 2, even after dividing into 
groups by the number of recovered oocytes under and 
above 5. Multiple pregnancy rates between ET on day 2 
or day 3 (33.3% vs. 16.2%, P = 0.12) were the same. The 
obtained data was in line with that performed by Shen et 
al (9), (34.5% vs. 37.5%, NS), stating that the observed rea-
son may be due to the higher number of embryos trans-
ferred in poor responders in their study. Bahceci et al (10) 
observed that clinical pregnancy rate per transfer was sig-
nificantly higher in transfers on day 2 vs. day 3 in poor 
responders, but there was no difference in implantation 
rates, as in our study.
A Cochrane meta-analysis failed to demonstrate that later 
ET from day 2 to 3, caused improvement in the live birth 
rates. Clinical pregnancy rates can be improved by ET on 
day 3, but due to a higher miscarriage rate with the day 3 
ET, the live birth rate remained the same (5). However, in 
another study it was suggested that the embryo selection 
occurs during the cleavage period. Therefore, a delay in 
ET to day 3 may lead to selection of better quality embryos 
for transfer (22).
In a retrospective study, Dawson et al (7) showed that the 
pregnancy rate was higher with day 3 ET, but this was not 
statistically significant (35% vs. 31%, NS); however, im-
plantation rates showed a significant difference (23% vs. 
19%, P < 0.05) and the miscarriage rate was lower on day 
3(6% vs. 2%, P < 0.05). The authors suggested that post-
poning ET from day 2 to day 3, 16% of embryos stopped 
growing. Waiting until day 3 allowed us to identify these 

Table 3. Clinical Outcome Between Day 3 vs. day 2 ET in Patients Undergoing ICSI-ET Cycles

Variables
Day 2 ET (n=114) Day 3 ET (n=170) Total

df Chi 2 P value*
No. (%) No. (%) No. (%)

Chemical pregnancy Positive 4 (3.5) 5 (3) 9 (3.2) 1 0.045 0.83a

Negative 110 (96.5) 159 (97)
Clinical pregnancy Positive 33 (28.9) 58 (35.4) 91 (32.7) 1 1.25 0.26c

Negative 81 (71.1) 106 (64.6) 187 (67.3)
Ongoing pregnancy Positive 27 (23.7) 53 (32.5) 80 (28.9) 1 2.54 0.11c

Negative 87 (76.3) 110 (67.5) 197 (71.1)
Miscarriagec Positive 8 (7) 5 (3.1) 13 (4.7) 1 2.34 0.153

Negative 106 (93) 158 (96.9) 264 (95.3)
Single pregnancyc 27 (81.8) 38 (66.7) 65 (72.2) 1 2.39 0.12
Multiple pregnancy 6 (16.2) 19 (33.3) 25 (27.8)

Mean (SD) Mean (SD) df t 95% CI P value*
Implantation rate 0.12 (0.216) 0.17 (0.267) 268.61 -1.76 -0.10-0.006 0.09b

Fertilization rate 67.8 (81.10) 64.7 (22.44) 279 0.46 -9.93-16.11 0.64d

Abbreviations: ET, Embryo Transfer; ICSI, intracytoplasmic sperm injection-embryo.
*P value < 0.05 significant; a Fisher exact test; b Mann–Whitney U test; c chi-square test; d independent t test.
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growth-arrested embryos and avoid their transfer. 
In our study, the miscarriage rate was higher in ET on day 
2, but these differences were not significant (7% vs. 3.1%, 
P = 0.153). Perhaps the difference between our study and 
Dawson et al could be due to selecting patients with poor 
response. If the poor response rate is low, the miscarriage 
rate will be low. Under ideal conditions, the culture media 
could have affected the developing embryos and led to a 
higher miscarriage rate. In our study, the embryo quality 
score was the same for both groups, which may be due to 
the recent developments in culture media and laboratory 
conditions. Carrillo et al (21) have shown that pregnan-
cy and implantation rates were higher on day 3 than on 
day 2; however, in contrast to ours and previous studies, 
in that study, glucose- and phosphate-free culture media 
were employed. The authors concluded that preservation 
of the human embryo in a glucose- and phosphate-free 
environment for an extra 24 hours could better replicate 
the optimal fallopian tube environment following ovula-
tion which would lead to improved embryo development 
and higher rates of implantation and pregnancy.
Many studies have shown that in vitro cultured blasto-
cysts have higher implantation rates,which are related to 
its specific culture media and laboratory conditions and 
may therefore be more effective in patients who produce 
an adequate number of high quality embryos at the cleav-
age stage, facilitating the selection of the best quality em-
bryos (24-26).
Park et al (27) compared culture in a closed system (time-
lapse imaging [TLI] incubators) up to 2 days after mi-
croinjection with conventional incubation system in IVF 
cycles. They found no significant differences in clinical 
pregnancy and implantation rates on ET on day 2 among 
the two groups. In that study, fixed pictures were only 
used for evaluation and the extra information provided 
by TLI was not used in selecting embryos for transfer. In 
addition, they found that the miscarriage rate in the TLI 
group was higher. This could be due to the fact that em-
bryo scoring based on traditional criteria is harder in the 
TLI compared with a high resolution inverted microscope 
ergo, affecting the selection of embryos for transfer un-
desirably. In comparison to the standard inverted micro-
scope, the images on the TLI were not clear and the focus-
ing levels were restricted. 
In another study, Ahlstrom et al (28) found that conven-
tional morphology predicts better live birth than mor-
phokinetics (produced by TLI) after day 2 transfer. Dar et 
al (29) found a considerably higher risk of preterm deliv-
ery (<37 weeks) in singletons after blastocyst culture com-
pared with cleavage stage (day 3) transfer. They proposed 
that extended embryo culture may have harmful effects on 
the resulting placentation.
The retrospective design of the study as well as the un-
selected population are considered restrictions which 
may have affected the outcomes. We found no benefits in 
clinical outcome among patients with poor response after 
transfer on day 2, even after dividing the number of oo-
cytes retrieval under and above the five groups.

Conclusion
Considering the results of this and earlier studies, ET on 
days 2 and 3 could be considered similar and acceptable as 
treatment options for patients with poor and normal re-
sponse depending on the preference of the physician and 
the patients’ characteristics. Further studies are suggested 
to demonstrate the potential effects of embryo culture on 
the embryos and its epigenetic effects on children in later 
life.
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