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Abstract 

Background:  In vitro fertilization (IVF) is a well-established method to treat various causes of infertility. Some previ-
ous retrospective studies suggested a lower ovarian response in Asian women compared to Caucasian women. How-
ever, the ovarian stimulation regimens were not standardized, potentially confounding the findings. The objective of 
this study is to compare the number of oocytes obtained after ovarian stimulation between Chinese and Caucasian 
women undergoing IVF using a standardized stimulation regimen.

Methods:  This is a prospective cohort study conducted in two tertiary IVF units in Hong Kong, China and Sydney, 
Australia from October 2016 to August 2019. A total of 192 women aged 18–42 years with a body weight > 60 kg 
underwent IVF with a standard ovarian stimulation regimen of 150 micrograms corifollitropin alfa (Elonva®) followed 
by 200 IU follitropin beta (Puregon®) per day. The number of oocytes retrieved in Chinese women treated in the Hong 
Kong center was compared to that of Caucasian women treated in the Australian center.

Results:  Serum AMH levels were similar between the two groups. Although women in the Chinese cohort were 
older and had a higher body mass index (BMI), longer duration of infertility and lower antral follicle count (AFC) than 
those in the Caucasian cohort in this study, no differences in the number of oocytes retrieved [11 (8–17) vs. 11 (6–17), 
p=0.29], total dosage and duration of stimulation and number of follicles aspirated were noted between the two 
ethnic cohorts. The peak estradiol level was greater in Chinese women than in Caucasian women. After controlling for 
age, BMI and AFC, ethnicity was a significant independent determinant of the number of oocytes obtained.

Conclusions:  Chinese women had a higher number of oocytes after ovarian stimulation using a standardized stimu-
lation regimen compared with Caucasian women undergoing IVF after controlling for age, BMI, AFC and AMH despite 
presenting later after a longer duration of infertility. Trial registration number: NCT02748278
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Introduction
In vitro fertilization (IVF) is a well-established method 
to treat various causes of infertility. Many factors can 
affect its outcome. In women, these factors include a 
woman’s age [1–3], body mass index [4], duration and 
type of infertility [1–3], previous live birth [3], num-
ber of previous unsuccessful IVF cycles [3], smoking 
status [5] and ovarian reserve [6], which subsequently 
affect parameters in the IVF cycle, including the num-
ber of oocytes retrieved [2, 7, 8] and embryo quality [2], 
to determine whether an IVF cycle is likely to be suc-
cessful. Evidence that ethnic variation in IVF outcomes 
exists comes from large national registries in the United 
States and the United Kingdom, which showed poorer 
IVF outcomes in Asian, African and Hispanic women 
compared with Caucasian women [9–12]. These regis-
try studies include data from various assisted reproduc-
tive centers with different population mixes, treatment 
regimens and success rates and could include the same 
woman who underwent multiple IVF cycles during the 
study period, thereby introducing confounding factors 
and bias. Specific clinical studies have reported similar 
findings of lower clinical pregnancy and live birth rates 
in Asian women compared with Caucasian women 
[13–15]. However, in one study, these findings were 
not significant after controlling for age and duration of 
infertility because Asian women were older and sought 
fertility treatment later [13].

In many of these programs, Caucasians represented the 
majority of the study population and were taken as the 
‘reference group’. Different ovarian stimulation protocols 
might be used even within the same clinic potentially due 
to clinician preconceptions about the likely response of 
different ethnic groups to FSH, thereby affecting their 
patient’s IVF outcome. Moreover, the use of ‘Asian’ as an 
ethnic category can be misleading as this group includes 
women of ethnic groups with different genetic back-
grounds from all parts of the largest continent of the 
world, making the results difficult to interpret.

All published studies on this topic are retrospective, 
and no prospective study comparing ovarian response 
and reproductive outcomes of superovulation for IVF 
between different ethnic groups has been reported. The 
objective of our study was to compare the number of 
oocytes obtained after ovarian stimulation using a stand-
ardized stimulation regime between Chinese and Cauca-
sian women undergoing IVF.

Materials and methods
We conducted a prospective cohort study comparing 
ovarian response in Chinese and Caucasian women in 
two tertiary IVF units in Hong Kong, China and Sydney, 

Australia respectively, from October 2016 to August 
2019. The standardized IVF protocol was agreed upon at 
a meeting of the investigators from the two units before 
the start of the study.

Study population
Infertile women undergoing IVF in these two units 
were recruited if they were aged 18–42 years old and 
had body weight >60 kg and total antral follicle count 
(AFC) between 7 and 20. Ethnicity was self-reported. 
Caucasians were defined as originating from the United 
Kingdom, Europe or the United States of America, 
excluding the Middle East. Women were excluded if 
they were of mixed race, had a history of ovarian sur-
gery, had a body mass index >35 kg/m2, had more 
than 2 previous stimulated IVF cycles or had ovar-
ian hyperstimulation syndrome in previous stimulated 
IVF cycles. Written consent was obtained from all par-
ticipants. The study was approved by the Institutional 
Review Board of the University of Hong Kong/Hospital 
Authority Hong Kong West Cluster (UW 15–547) and 
IVF Australia Ethics Committee (IRB number 116). The 
study was registered at clini​caltr​ials.​gov (trial registra-
tion number: NCT02748278).

Ovarian stimulation and IVF
IVF was performed in the two units with a standardized 
stimulation regimen of 150 micrograms corifollitropin 
alfa (Elonva®) followed by 200 IU follitropin beta (Pur-
egon®) per day. The details of the IVF techniques in the 
two centers were previously published [13, 16]. Women 
attended the clinic for an ultrasound scan on the second 
or third day (Day 2 or 3) of their period to exclude the 
presence of ovarian cysts and had their AFC determined, 
which included all follicles of 2–10 mm measured with a 
7.0–9.0 MHz transvaginal ultrasound probe. Serum anti-
Mullerian hormone (AMH) levels were assessed on the 
same day (Day 2 or 3) and analyzed using the Elecsys® 
AMH assay (Roche Diagnostics, Mannheim, Germany). 
Ovarian stimulation commenced if no ovarian cyst was 
found on ultrasound scan. Women received one injec-
tion of 150 micrograms of long-acting gonadotrophin 
corifollitropin alfa (Elonva®, NV Organon, Oss, The 
Netherlands) subcutaneously followed by daily 200 IU 
gonadotrophin injections of follitropin beta (Puregon®, 
NV Organon, Oss, The Netherlands) starting 7 days after 
the Elonva® injection in an antagonist protocol. Then, 
0.25 mg GnRH antagonist ganirelix acetate (Orgalu-
tran®, NV Organon, Oss, The Netherlands) was started 
on Day 5 of ovarian stimulation. Transvaginal ultrasound 
scans were performed for follicular tracking 7 days after 
the Elonva® injection and every 1–3 days thereafter, 
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depending on the ovarian response. FSH dose adjustment 
was not allowed. Cycles were cancelled if there were less 
than 3 follicles larger than 18 mm or no developing fol-
licle (i.e., larger than 11 mm) after one week of 200 IU 
Puregon®.

Next, 0.25 mg recombinant hCG (Ovidrel®, Serono, 
Bari, Italy) was administered when 2 follicles >18 mm 
in diameter were present. Gonadotrophin injection 
was not administered on the day of the ovulatory trig-
ger. An agonist trigger was used if the serum estradiol 
level on the day of trigger was greater than 15,000 
pmol/L or if there were greater than 15 follicles larger 
than 16 mm on transvaginal scanning. All embryos 
or blastocysts were frozen for transfer later follow-
ing the agonist trigger or when 20 or more oocytes 
were aspirated. Elective freezing was also considered 
if the woman had premature progesterone eleva-
tion, untreated hydrosalpinx or endometrial polyp or 
other personal circumstances in which fresh-embryo 
transfer was not preferred. Serum FSH, estradiol, LH 
and progesterone levels were measured 7 days after 
Elonva® injection and on the trigger day. Transvagi-
nal ultrasound-guided oocyte retrieval (TUGOR) was 
scheduled 34–36 hours after the trigger injection. All 
follicles greater than 10 mm were aspirated. Flushing 
of follicles was not performed.

The retrieved oocytes were inseminated conventionally 
or by intracytoplasmic sperm injection (ICSI) depend-
ing on the semen parameters. One to two embryos 
were replaced on Days 2–5 after oocyte retrieval under 
transabdominal ultrasound guidance using a soft cath-
eter. Luteal phase support was started according to the 
standard protocol of the unit: Crinone® 8% (90 mg) 
vaginal progesterone gel twice per day for 2 weeks in the 
Sydney center and Endometrin® (100 mg) vaginal pro-
gesterone insert twice per day for 2 weeks in the Hong 
Kong center. The remaining embryos or blastocysts were 
frozen.

Follow‑up
A urine pregnancy test was performed 18 days after 
the ovulatory trigger. If the pregnancy test was posi-
tive, transvaginal ultrasonography was performed two 
and four weeks later to confirm fetal viability. Women 
were referred for antenatal care when the pregnancy 
was ongoing at 8–10 weeks. Pregnancy outcomes 
were traced from the electronic patient record sys-
tem or self-returned reply slips from the women or 
their obstetricians. If no reply letter was received 
2–3 months after the expected date of confinement, 
the women were contacted by our nurses to trace the 
obstetric outcomes.

Study outcome
The primary outcome was the number of oocytes 
retrieved. Secondary outcomes included the duration of 
stimulation and total dosage of FSH consumed, serum 
estradiol levels on day of ovulatory trigger, miscarriage 
rate, clinical pregnancy rate (presence of intrauterine 
gestational sac at 6 weeks on ultrasonography), ongo-
ing pregnancy rate (presence of fetal heart pulsation on 
ultrasonography beyond 8 weeks), live birth rate beyond 
22 weeks of gestation and rate of ovarian hyperstimula-
tion syndrome.

Statistical analysis
The average number of oocytes obtained in the two par-
ticipating units was 12.0 with a standard deviation of 
7.0. With the assumption that a difference of 3 oocytes 
between the two groups would be significant, the sample 
size required for a power of 0.8 and type I error of 0.05 
was 174 women (87 in each group). To account for 10% 
loss to follow-up, 192 women (i.e., 96 in each group) were 
recruited.

Data were analyzed using IBM SPSS software (SPSS 
25.0, IBM Corporation, NY, USA). Demographic char-
acteristics and study outcomes of the two study groups 
were compared using the Mann–Whitney test and chi-
squared test for continuous and categorical variables, 
respectively. Multiple linear regression analysis was used 
to determine the relationship of ethnicity with the num-
ber of oocytes retrieved. A two-tailed value of P<0.05 was 
considered statistically significant.

Results
A total of 192 women (96 from each unit) were recruited 
(Figure 1). In the Chinese cohort, one woman withdrew 
from the study before IVF due to concurrent medi-
cal problems, and the IVF cycle was cancelled for one 
woman due to atretic follicles and vaginal bleeding dur-
ing ovarian stimulation.

The demographic characteristics are shown in Table 1. 
Women in the Chinese cohort were older and had a 
higher BMI and longer duration of infertility than those 
in the Caucasian cohort in this study. Chinese women 
had a lower AFC than Caucasian women in this study, 
but both Chinese and Caucasian women had similar 
serum AMH levels.

No differences in the number of oocytes retrieved [11 
(8–17) vs. 11 (6–17), p=0.29], total dosage and duration 
of stimulation or total number of follicles aspirated were 
noted between the two ethnic cohorts (Table 2). The peak 
estradiol level was higher in Chinese women compared 
with Caucasian women [8538 (5861–12206) vs. 6501 
(3676–9495) pmol/l, p<0.01].
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Fig. 1  Flow chart of participants

Table 1  Demographic characteristics of participants

Data presented as median (25th -75th percentile or number (percentage)

PGT – preimplantation genetic testing

AFC- antral follicle count, AMH- anti-mullerian hormone

Chinese
(n=96)

Caucasians
(n=96)

P value

Age of women (years) 37 (35-38) 35 (32-37) <0.01

Height of women (cm) 162.0 (157.3-165.3) 165.0 (162.0-170.0) <0.01

Body mass index (kg/m2) 25.2 (23.6-27.3) 23.8 (22.3-26.7) 0.02

Primary infertility 64 (66.7%) 60 (62.5%) 0.34

Cause of infertility <0.01

Endometriosis
  Male
  Tubal
  Unexplained
  Mixed
  Anovulation
  Same sex
  Donor sperm
         Fertility cryopreservation
         PGT

4 (4.2%)
43 (44.8%)
11 (11.4%)
24 (25.0%)
10 (10.4%)
4 (4.2%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

3 (3.1%)
25 (26.0%)
2 (2.1%)
39 (40.6%)
3 (3.1%)
0 (0%)
9 (9.4%)
7 (7.3%)
4 (4.2%)
4 (4.2%)

Duration of infertility (years) 4.2 (3.0-6.0) 1.8 (1.0-2.0) <0.01

Previous IVF cycles before 23 (25.0%) 27 (28.1%) 0.62

Non-smoker/ ex-smoker (quitted at least 1 year) 84 (87.5%) 91 (94.8%) 0.07

Regular cycles 85 (88.5%) 88 (91.7%) 0.38

Antral follicle count 11 (8-14) 14 (10-17) 0.03

AMH (pmol/L) 14.7 (10.0- 20.3) 11.8 (6.3- 22.7) 0.33
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No significant difference in the ongoing pregnancy 
rates per fresh transfer were noted between the Chinese 
and Caucasian groups; however, a higher proportion of 
blastocyst transfer was observed in the Caucasian group 

(Table 3). One Chinese woman and 13 Caucasian women 
did not have embryos for transfer or freezing.

After controlling for age, BMI and AFC or AMH in 
a multiple linear regression model using the standard 

Table 2  IVF stimulation characteristics

Data presented as median (25th -75th percentile) or number (percentage)

hCG- human chorionic gonadotrophin

*1 cancelled before IVF started due to concurrent illness, 1 cancelled IVF cycle because of vaginal bleeding and atretic follicles

#all mild

^ for those with fresh transfer only

Chinese
(n=94)*

Caucasians
(n=96)

P value

Duration of stimulation (days) 10 (10-12) 10 (9-11) 0.10

Dosage of FSH used in addition to Elonva® (IU) 600 (600-1000) 800 (450-1500) 0.12

Serum estradiol level at day 9 2733 (1652-4813) 2762 (1690-4909) 0.76

Serum estradiol level on the day of trigger (pmol/L) 8535 (5861-12206) 6501 (3676-9495) <0.01

Serum progesterone level on the day of trigger (nmol/L)^ 3.3 (2.2-4.1) 2.3 (1.6-3.0) <0.01

Agonist trigger 9 (9.6%) 31 (32.3%) <0.01

Endometrial thickness (mm) 11.3 (10.0-13.6) 9.0 (8.0-10.0) <0.01

Number of follicles aspirated 14 (10-24) 13 (9-20) 0.22

Number of oocytes collected 11 (8-17) 11 (6-17) 0.29

Proportion of ICSI 38/94 (40.4%) 59/96 (61.5%) <0.01

Number of oocytes fertilized 9 (5-13) 5 (3-9) <0.01

Fresh embryo transfer 66/94 (70.2%) 42/96 (43.8%) <0.01

Number of cleavage embryos transferred 0.09

  1
  2

19 (50%)
19 (50%)

3 (100%)
0 (0%)

Number of blastocysts transferred 0.58

  1
  2

25 (89.3%)
3 (10.7%)

33 (84.6%)
6 (15.4%)

Blastocyst culture 45/94 (47.9%) 86/96 (89.6%) <0.01

Blastocyst transfer 28/66 (42.4%) 39/42 (92.9%) <0.01

OHSS (early onset)# 5 (5.3%) 2 (2.1%) 0.236

Table 3  Pregnancy outcome per fresh transfer

Chinese Caucasians P value

Positive pregnancy test

  Overall
  Blastocyst

23/66 (34.8%)
11/28 (39.3%)

19/42 (45.2%)
19/39 (48.7%)

0.28
0.44

Clinical pregnancy

  Overall
  Blastocyst

20/66 (30.3%)
8/28 (28.6%)

15/42 (35.7%)
15/39 (38.5%)

0.56
0.40

Ongoing pregnancy

  Overall
  Blastocyst

17/66 (25.8%)
6/28 (21.4%)

14/42 (33.3%)
14/39 (35.9%)

0.40
0.20

Live birth

  Overall
  Blastocyst

15/66 (22.7%)
5/28 (17.9%)

11/42 (26.2%)
11/39 (28.2%)

0.68
0.33

  No fresh transfer 28/94 (29.8%) 53/96 (54.2%) <0.01

Table 4  Regression analysis of factors predicting the number of 
oocytes retrieved

Unstandardized B (95% CI) P value

(a) Controlling for age, body mass index, ethnicity and antral follicle 
count

Age of women (years) -0.8 (-1.2 to -0.5) <0.01

Body mass index -0.2 (-0.5 to -1.5) 0.29

Ethnicity -5.6 (-7.7 to -3.5) <0.01

Antral follicle count 0.7 (0.5 to 1.0) <0.01

(b)Controlling for age, body mass index, ethnicity and anti-Mullerian 
hormone

Age of women (years) -0.5 (-0.8 to -0.2) <0.01

Body mass index -0.2 (-0.4 to 0.2) 0.07

Ethnicity -2.5 (-4.1 to -0.9) <0.01

AMH 0.4 (0.4 to 0.5) <0.01



Page 6 of 8Ko et al. Journal of Ovarian Research          (2021) 14:175 

method, ethnicity was identified as a significant inde-
pendent determinant of the number of oocytes obtained. 
In addition, AFC (Table  4a) and AMH (Table  4b) were 
also significant independent determinants, whereas BMI 
was not.

When women undergoing IVF in a same-sex rela-
tionship or women using donor sperm, fertility cryo-
preservation and preimplantation genetic testing and 
the 3 Chinese women who experienced protocol viola-
tions (required stepping up of Puregon® dosage) were 
excluded, Chinese women remained significantly older, 
had a longer duration of infertility and had a higher 
number of oocytes retrieved despite no significant dif-
ference in AMH when compared with Caucasian women 
(Table 5).

Discussion
Our study showed no evidence of a reduction in the 
number of oocytes obtained after a standard stimula-
tion regimen using 150 micrograms corifollitropin alfa 
followed by a fixed dose of follitropin beta in Chinese 
compared with Caucasian women despite the fact that 
the Chinese women were older. Ethnicity remained 
a significant determinant of the number of oocytes 
obtained after controlling for the age of women, BMI, 
AFC and AMH, suggesting that Chinese ethnicity was 
associated with a better ovarian response than that 
noted in Caucasian women. This feature was not accom-
panied by a better pregnancy rate, ongoing pregnancy 
rate or live birth rate compared with Caucasian women, 
which can partially be explained by the older age of the 
Chinese women in this cohort. However, interpreta-
tion of the pregnancy outcomes (secondary outcomes) 
is limited by the presence of confounding factors in the 
study groups.

Previous studies have generally suggested a lower live 
birth rate in Asian populations compared with Cauca-
sians, but the definition of ‘Asian’ has varied consider-
ably between publications [11, 12, 14]. Published data 
from the nationwide program in the United Kingdom 

did not show fewer oocytes retrieved or lower live birth 
rates after IVF in British Chinese women compared with 
white British women, but British Chinese women had a 
significantly lower mean number of embryos stored even 
though they were not significantly older [9]. In a clinic-
focused study by the same group in the United Kingdom, 
their nonwhite population, including South-Eastern and 
Middle-Eastern Asians, had significantly poorer IVF out-
comes despite having more favorable pretreatment ovar-
ian reserve variables, including age, basal FSH, AFC, and 
similar ovarian response, fertilization and cleavage rates, 
suggesting a reduction in implantation [17]. Another 
study estimated the effect of ethnicity on IVF after blas-
tocyst transfer in Asians and Caucasians in an attempt 
to eliminate the impact of embryo quality but still found 
lower clinical pregnancy and live birth rates in Asian 
women compared with Caucasian women, supporting a 
difference in endometrial receptivity [15]. In single-cen-
tered retrospective cohort studies, South Asian women 
had significantly lower live birth rates than Caucasian 
women after fresh embryo transfer but not following fro-
zen-embryo transfer, suggesting endometrial rather than 
embryonic differences [18, 19]. South Asian women have 
also have a higher peak serum estradiol during ovarian 
stimulation than Caucasian women, even after adjust-
ing for follicle number [20]. Similarly, we found a sig-
nificantly higher peak serum estradiol level and number 
of oocytes retrieved in Chinese women after controlling 
for confounders. One possible explanation is that ethnic 
variation in steroidogenic profiles exists during ovar-
ian stimulation, which subsequently affect endometrial 
receptivity.

Despite standardizing the stimulation regimen before 
the start of the study, variations in the case populations 
were noted in the two units, which reflected impor-
tant differences in the health seeking practice of these 
populations. The Caucasian population included those 
undergoing IVF in a same-sex relationship, fertility cryo-
preservation and preimplantation genetic testing, which 
could potentially skew the population studied to be of 
younger age. IVF in a same-sex relationship is not per-
mitted in Hong Kong. The rate of blastocyst transfer was 
much higher in the Caucasian group. This difference 
reflects differences in practice between the two units 
rather than a genuine difference in embryo quality. In the 
center in Hong Kong, women were advised to have their 
embryos cultured to blastocysts if they had 6 or more 
embryos on Day 2. In contrast, blastocyst transfer is the 
norm and performed in greater than 90% of cases in the 
Australian unit. More Caucasian women did not have 
fresh embryos available for transfer. However, these dif-
ferences are unlikely to have affected the interpretation of 
the primary outcome, which was the number of oocytes 

Table 5  Excluding same-sex relationship/ single women using 
donor sperm, fertility preservation, PGT and protocol violation

Chinese
(n=91)

Caucasians
(n=72)

P value

Age of women 37 (35-38) 36 (33-37) <0.01

BMI 25.2 (23.4-27.1) 23.7 (22.4-26.6) 0.04

Antral follicle count 11 (8-14) 14 (10-17) 0.03

Duration of infertility 4.0 (3.0-6.0) 2.0 (1.0 -2.5) <0.01

Number of follicles aspirated 14 (10-22) 12 (8-17) 0.04

Number of oocytes retrieved 11 (8-17) 10 (5.5-13.5) 0.04



Page 7 of 8Ko et al. Journal of Ovarian Research          (2021) 14:175 	

retrieved. Our study was underpowered for the compari-
son of pregnancy and live birth rates, but reviewing the 
cumulative live birth rate may be informative.

Unexpectedly, Chinese women in our study had a 
higher BMI than Caucasians because the study recruited 
only women who weighed more than 60 kg to receive 
150 micrograms of Elonva®. When controlling for body 
weight, Chinese women were generally shorter than 
their Caucasian counterpoints, resulting in a higher BMI. 
An increase in BMI may have a greater impact in Asian 
women than in Caucasian women. In one study, starting 
from a BMI of 25 kg/m2, Asian women had a lower live 
birth rate than Caucasian women [21].

Large database studies that have investigated the per-
formance of ‘ethnic minorities’ in a ‘foreign’ country may 
have confounding factors, including differential access to 
treatment, differences in socioeconomic status between 
the groups under consideration, and the influences of 
lifestyle changes after migration. Women who have 
moved to another country may have different character-
istics from those who remain in their country of origin. 
This phenomenon was illustrated in a study of immigrant 
Bangladeshi women, which found that those who grew 
up from childhood in the United Kingdom had signifi-
cantly higher ovarian reserve markers than age-matched 
women who remained in Bangladesh or moved to the 
United Kingdom as adults [22]. Ethnicity was clearer 
in our setting, and socioeconomic problems were less 
likely to contribute to any differences in our study. Both 
units were tertiary reproductive units, and the study 
participants received care in their home country with 
good access to health care. However, ethnicity was self-
reported in our study, which may have been a source of 
reporting bias. ‘Caucasians’ was also broadly defined in 
this study and encompassed individuals from at least two 
continents.

Despite the smaller sample size compared to the major-
ity of the preceding retrospective studies on the topic, the 
strengths of our study are its prospective nature, its well-
defined populations and the standardized stimulation 
regimen that was followed by women who participated 
in the study. Both units followed identical stimulation 
protocols. However, we only studied Chinese and Cau-
casian populations, so the results are not generalizable 
to other ethnic groups. We did not study the ethnicity of 
the partner; however, this factor was unlikely to affect the 
primary outcome. Other limitations of the study included 
the absence of matching the Chinese and Caucasian 
women based on age before the study, thereby making 
interpretations more difficult but controlling for use of 
the regression model. The study would be strengthened 

if the two groups were matched for age at the beginning 
of the study.

With ethnicity identified as a determinant factor in 
ovarian response, although it is not modifiable, measures 
can be taken to reduce the impact on the woman as we 
learn more about the ethnic variations in the different 
steps of IVF. Individualized ovarian stimulation regimens 
and embryo transfer protocols in centers catering to 
women of different ethnicities should take into account a 
woman’s ethnic background, especially in light of increas-
ing global migration. Our results highlighted different 
health-seeking behaviors in different ethnic groups with 
the Chinese women in this study presenting later after a 
longer duration of infertility, confirming the findings of a 
previous retrospective study in the Australian unit [13]. A 
recent survey demonstrated a lack of fertility awareness 
among highly educated young Chinese people [23]. These 
individuals tended to overestimate success rates of fertil-
ity treatments and were less motivated to seek solutions 
in the event of fertility problems. Open discussion of fer-
tility issues remains a cultural taboo. Measures should 
be taken to improve public education on fertility aware-
ness to encourage Chinese women to start family plan-
ning early to maximize chances of achieving their desired 
family size. Although Chinese women had a higher num-
ber of oocytes obtained after ovarian stimulation using a 
standardized regimen than Caucasian women undergo-
ing IVF after controlling for age, BMI, AFC and AMH, a 
more advanced age could lead to a suboptimal live birth 
rate. Further studies may investigate the ethnic differ-
ences in endometrial receptivity and focus on strategies 
to improve these differences.

Conclusion
Chinese women had a higher number of oocytes obtained 
after ovarian stimulation using a standardized regimen 
than Caucasian women undergoing IVF after controlling 
for age, BMI, AFC and AMH.
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