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Abstract

Background The objective of this research was to elucidate the association between the length of infertility and
the outcomes of intrauterine insemination (IUl) in women of varying ages - a topic that has been the subject of
investigation for numerous years, yet lacks a definitive consensus.

Methods A retrospective cohort investigation involving 5268 Ul cycles was undertaken at the Reproductive
Medicine Center of Nanjing Drum Tower Hospital from 2016 to 2022. Utilizing the smooth fitting curve along with
threshold and saturation effect analysis, the correlation between infertility duration and IUl clinical pregnancy rates
was discerned. Moreover, patients were bifurcated into two cohorts based on their respective infertility durations.

A secondary examination was also performed employing propensity-score matching to mitigate the impact of
confounding variables. Subsequent threshold and saturation effect analysis was carried out across various subgroups,
segmented on the basis of age differentiation.

Results When the duration of infertility was more than 5 years, the clinical pregnancy rate decreased with the
increase of infertility duration (@OR: 0.894, 95%Cl: 0.817-0.991, p=0.043). The multivariate regression analysis
suggested that longer duration of infertility (> 5 years) was significantly correlated with the lower clinical pregnancy
rate (@OR: 0.782, 95% Cl: 0.643-0.950, p=0.01). After the propensity-score matching, the clinical pregnancy rate of
women with longer infertility duration were also higher. When the duration of infertility was more than 5 years, the
clinical pregnancy rate of women younger than 35 years old decreased with the increase of infertility duration (aOR:
0.906, 95%Cl: 0.800-0.998, p=0.043).
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Conclusions The clinical pregnancy rate and live birth rate of IUl in young women (< 35 years old) who have been
infertile for more than 5 years significantly decrease with the prolongation of infertility time. Therefore, for young
women who have been infertile for more than 5 years, IUl may not be the best choice.
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Background

Infertility represents a significant global health issue,
with a projected prevalence rate ranging from 10 to 15%.
It is estimated that one in every seven couples grapples
with an unfulfilled desire to conceive for a duration
exceeding one year [1, 2]. Intrauterine insemination (IUI)
has always been a first line assisted reproductive therapy
(ART) for infertility due to its ease of management, low
cost, low incidence of complications and closer approach
to natural pregnancy [3, 4]. The current guidelines point
out that IUI should be a first-line treatment for unex-
plained infertile women with appropriate age or ovarian
reserve function [5]. However, the clinical pregnancy rate
and live birth rate of IUI is low, which was reported a live
birth rate of 10% [6] for IUI cycles. Patients often require
multiple cycles of artificial insemination to enhance the
cumulative rates of clinical pregnancy and live birth. This
necessity may precipitate depression and emotional dis-
tress in couples, potentially impacting subsequent ART
outcomes [7-10]. Therefore, early identification of the
possibility of pregnancy after IUI is beneficial for better
medical consultation and treatment planning [11]. There
are numerous factors affecting the outcomes of IUI cycles
described previously, which include the female age, the
type of infertility, the infertility duration, the number of
IUI cycles, the initial dosage of gonadotropin (Gn), the
number of dominant follicles, endometrial thickness, and
the sperm parameters [1, 4, 12]. There have been some
reports [13, 14] regarding the duration of infertility as a
predictive factor for pregnancy outcomes after IUI treat-
ment. Certain research studies propose that extended
periods of infertility are correlated with a decreased
pregnancy rate following IUI [1, 15]. However, Tay et
al. found no relationship between the duration of infer-
tility and pregnancy outcomes [16]. These studies have
not achieved a unanimous agreement. Consequently, we
undertook a retrospective analysis of IUI cycles at our
reproductive medicine centre spanning the years 2016
to 2022. The objective was to investigate the correlation
between the duration of infertility and clinical pregnancy
outcomes in IUI cycles among women of varying age
groups.

Methods

Patient population

From January 2016 to December 2022, there were 5268
IUI cycles conducted in our retrospective study at the
reproductive medicine centre of Nanjing Drum Tower

Hospital. All patients underwent preliminary examina-
tions for infertility, such as fallopian tube patency test,
gynecological pelvic ultrasound, basal female sex hor-
mones, and male semen examination. Women who
meet the IUI treatment criteria (no abnormal findings in
the evaluation of semen analysis, uterine and fallopian
tube patency, and ovulation function) were included in
this study. Exclusion criteria: (1) patients with previous
IUI cycles in other hospital; (2) patients with abnormal
chromosomal karyotype; (3) patients with lesions of the
uterine cavity and endometrium, endometriosis or ade-
nomyosis; (4) the loss of follow-up; (5) the missing data
records; (6) the canceled IUI cycles due to various rea-
sons (such as early ovulation, thin endometrium, poor
semen quality, personal factors, etc.). All patients have
signed informed consent forms. At the same time, this
study was approved by the ethics committee of Nan-
jing drum tower hospital, with ethical batch number
2021-384-01.

Procedures

IUI cycle protocol: A natural cycle (NC) is implemented
for women who have regular menstrual cycles (prior nor-
mal ovulation) and for cases of male factor infertility. Fol-
licular ultrasound monitoring is conducted from the 10th
to the 12th day of the menstrual cycle. The timing for the
administration of human chorionic gonadotropin (hCG,
Chorionic Gonadotropin for Injection, Livzon Pharm,
China, 5000-10,000 IU) is determined by the combina-
tion of serum oestrogen (E2) levels, luteinizing hormone
(LH) levels, and the diameter of the dominant follicle. IUI
is performed once on the first day post hCG injection. If
ultrasound evaluation does not indicate ovulation, IUI is
repeated on the second day post hCG injection. However,
if ultrasound demonstrates ovulation on the first day post
hCG injection, IUI is only performed once. An ovulation
induction (OI) cycle is implemented for patients exhibit-
ing irregular menstrual cycles (characterized by disorders
in follicular development or ovulation) or for those who
have been unsuccessful in achieving pregnancy following
multiple NC-IUIs. Patients typically commence ovarian
stimulation between the third to fifth day of their men-
strual cycle. Medications such as clomiphene citrate (CC,
Codal Synto Co., Ltd., Limassol, Cyprus), letrozole (LE;
Jiangsu Hengrui Pharmaceutical Co., Ltd., Lianyungang,
China), and human menopausal gonadotropin (hMG;
Livzon Pharmaceutical, Zhuhai, China) are utilized in the
OI cycles. The dosage of these drugs is determined based
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on the patient’s BMI, AFC, and previous ovarian respon-
siveness. The timing for the administration of hCG is
determined by the combination of serum E, levels, LH
levels, and the diameter of the dominant follicle. IUI is
performed once on the first day post hCG injection. If
ultrasound evaluation does not indicate ovulation, IUI is
repeated on the second day post hCG injection. However,
if ultrasound demonstrates ovulation on the first day post
hCG injection, IUI is only performed once.

IUL: The male partner is advised to abstain from sexual
activity for a duration of 3 to 7 days prior to semen col-
lection. The semen is then processed using the double
wash gradient method, resulting in a final volume of 0.8
mL post-treatment. The processed sperm suspension is
then gently introduced into the uterine cavity utilizing a
catheter specifically designed for IUI procedures.

Luteal support: After IUI, patients were given oral
dydrogesterone (Duphaston, Dutch Abbott Biologics,
10 mg, b.i.d.) starting from the day of ovulation. Serum
B-human chorionic gonadotropin (B-hCG) levels were
measured at 16-18 days after IUL. The medication was
discontinued for patients with negative p-hCG, while
medication was continued until 10 weeks of pregnancy
for patients with persistent pregnancy.

Follow-up: If the serum B-hCG was greater than 20
U/L, it was diagnosed as biochemical pregnancy. On
the 35th day after IUI, ultrasound examination revealed
one or more gestational sacs, which were diagnosed as
the clinical pregnancy. Follow up until delivery was con-
tinued, and the patient’s final pregnancy outcome was
recorded. The spontaneous abortion occurring before 12
weeks of pregnancy is defined as the early miscarriage.
The live birth was defined as the delivery of a living new-
born after the 28th gestational week.

Primary outcome: Clinical pregnancy rate, defined as
the ratio of the number of clinical pregnancy cycles to the
total number of IUI cycles.

Secondary outcomes: Live birth rate, calculated as the
ratio of the live birth cycle number to the number of
embryo transfer cycles. Early miscarriage rate, calculated
as the ratio of the early miscarriage cycle number to the
number of clinical pregnancy cycles.

Statistical analysis

Like our previous statistical analysis reported [17], the
threshold and saturation effect analyses were conducted
to explore the cut-off value of the infertility duration and
the IUI cycles were divided into groups A and B accord-
ing to different duration of infertility. A univariate analy-
sis was employed to identify potential influencing factors
of clinical pregnancy outcomes in IUI cycles. And then
a multivariable logistic-regression model was conducted
for further analysis including the identified factors [18].
In addition, the propensity-score method was used to
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reduce the effects of confounding. Matching was per-
formed with the use of a 1:1 matching protocol without
replacement, with a caliper width equal to 0.01 of the
standard deviation of the logit of the propensity score
[18]. Furthermore, subgroup analysis based on age strati-
fication was conducted to elucidate the impact of differ-
ent infertility duration on clinical pregnancy outcomes. A
t-test was used for the normally distributed variables and
the Mann-Whitney U test was used for the the non-nor-
mally distributed variables. Furthermore, the chi-squared
test was employed for the categorical variables. All vari-
ables are presented as the meanztstandard deviation
(SD). The two-sided a level was set at 0.05. All statisti-
cal analyses were performed using EmpowerStats (www.
empowerstats.com, X&Y solutions, Inc. Boston MA) and
R software version 3.6.0 (http://www.r-project.org) [17].

Results

Relationship between infertility duration and the clinical
pregnancy rate

The clinical pregnancy rate decreased obviously as the
infertility duration gradually increased (Fig. 1). To clarify
the cut-off value of duration of infertility, the threshold
effect analysis revealed a curvilinear relationship between
the infertility duration and the clinical pregnancy rate
(Table 1, logarithmic likelihood ratio=0.024). As the
duration of infertility was more than 5 years, the clini-
cal pregnancy rate declined with the prolonged infertil-
ity duration (Table 1, aOR: 0.894, 95%CI: 0.817-0.991,
p=0.043).

Characteristics of these 2 groups according to different
infertility duration

All TUI cycles were divided into two groups based on
different duration of infertility: Group A - duration<5
years and Group B - duration>5 years. Female age,
female body mass index (BMI) and male age were lower
in group A, and antral follicle count (AFC) was larger
in group B. There were no significant differences in the
type of infertility, baseline follicle-stimulating hormone
(FSH), number of previous IUI cycles, protocols of IUI
cycles, number of progressive motility spermatozoa after
treatment, endometrial thickness, and number of IUI
between the two groups. The clinical pregnancy rate was
higher in group A, similar to the live birth rate. In addi-
tion, there was no difference of the early miscarriage rate
between these 2 groups. A better clinical outcome could
be detected in IUI cycles of patients with a lower dura-
tion of infertility (<5 years).

Multivariate regression analysis and propensity-score
matching for these 2 groups

A univariate analysis was conducted to identify poten-
tial confounding factors which might have effect on the
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Fig. 1 A smooth fitting curve analysis between duration of infertility and clinical pregnancy rates of IUl cycles. The clinical pregnancy rate of the U

patients decreased obviously as the infertility duration gradually increased

Table 1 Threshold effect analysis of infertility duration (years) on the CPR

Outcome Clinical pregnancy

Model | (linear) aOR 95% Cl p value
Linear effect 0.950 (0.910, 0.990) 0.057
Model Il (polyline) aOR 95% ClI p value
Predicted threshold (K, infertility duration, years) 5.0

Effect 1 (<K) 0.978 (0916, 1.026) 0.392
Effect 2 (>K) 0.894 (0.817,0.991) 0.043
variability of effectiveness 0.926 (0.808, 1.061) 0.251
Logarithmic likelihood ratio test 0.024

CPR: clinical pregnancy rate; aOR: adjusted odds ratio; Cl: confidence interval; K: predicted threshold

Adjust for: female age, male age, BMI, Baseline FSH, AFC, number of cycles, protocol, endometrial thickness and number of progressive motility spermatozoa after

treatment

Table 2 Multivariate analysis for infertility duration in IUl cycles involved in the clinical pregnancy rate

Infertility duration groups Adjusted OR 95% Cl p value
Group A (<5 years) 1.000 1.000
Group B (=5 years) 0.782 0.643-0.950 0.01

Adjust for: female age, male age, BMI, Baseline FSH, AFC, number of cycles, protocol, endometrial thickness and number of progressive motility spermatozoa after

treatment

clinical outcomes (Table S1). Several factors (female
age, male age, BMI, FSH, AFC, number of cycles, pro-
tocol, endometrial thickness, and number of progressive
motility spermatozoa after treatment) were identified as
confounding variables and selected as adjusted variables
in the multivariate regression analysis. Longer infertil-
ity duration (=5 years) was significantly correlated with
the lower clinical pregnancy rate (Table 2, aOR=0.782,
95% CIL: 0.643-0.950, p=0.01). There were significant

differences in some baseline characteristics between the
two groups (Table 3). To reduce the impact of these con-
founding factors, we used propensity-score matching to
screen patients with similar baseline characteristics. The
clinical pregnancy and live birth rates of IUI cycles in
group A were higher than those in group B significantly
(Table 4).
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Table 3 Characteristics of Ul cycles according to different infertility duration
Group A Group B Pvalue
(duration <5 years) (duration =5 years)
(n=4264) (n=1004)
Female age, years 29.1+35 31.1+£32 <0.01
Male age, years 304+42 328+39 <0.01
BMI, kg/m2 23.0+35 233+37 <0.01
Baseline FSH, IU/L 72420 72+19 0.82
AFC, n 193+78 181175 <0.01
Type of infertility 0.17
Primary infertility, n 2973 (69.7%) 722 (71.9%)
Secondary infertility, n 1291 (30.3%) 282 (28.1%)
1Ul cycles, n 1.6+0.8 1.6+0.7 0.35
Protocol 0.74
Natural cycle 623 (14.6%) 157 (15.6%)
CCfor Ol cycle 1017 (23.9%) 240 (23.9%)
LE for Ol cycle 2316 (54.3%) 542 (54.0%)
HMG for Ol cycle 308 (7.2%) 65 (6.5%)
Endometrial thickness, mm 10.1+2.0 10.1+1.9 0.77
Number of IUl, n 0.36
1 748 (17.5%) 164 (16.3%)
2 3516 (82.5%) 840 (83.7%)
Number of progressive motility spermatozoa after treatment, million 174113 16.3+109 0.33
Clinical pregnancy rate 19.6% (834) 15.0% (1571) <0.01
Early miscarriage rate 15.3% (128) 18.5% (28) 0.39
Live birth rate 16.1% (688) 12.0% (120) <0.01
Table 4 Characteristics of IUl cycles according to different infertility duration after Propensity-Score Matching
Group A Group B P value
(duration <5 years) (duration =5 years)
(n=1004) (n=1004)
Female age, years 309+34 31.1+£32 022
Male age, years 323+44 328+39 0.24
BMI, kg/m? 231436 233437 035
Baseline FSH, IU/L 72+2.1 72+19 042
AFC, n 182+7.2 18.1+75 092
Type of infertility 0.96
Primary infertility, n 718 (71.7%) 722 (71.9%)
Secondary infertility, n 284 (28.3%) 282 (28.1%)
IUl cycles, n 1.6+0.7 1.6+0.7 0.97
Protocol 0.68
Natural cycle 141 (14.1%) 157 (15.6%)
CC for Ol cycle 254 (25.3%) 240 (23.9%)
LE for Ol cycle 550 (54.7%) 542 (54.0%)
HMG for Ol cycle 59 (5.9%) 65 (6.5%)
Endometrial thickness, mm 10.1+2.0 10.1+1.9 0.82
Number of IUI, n 0.34
1 180 (18.0%) 164 (16.3%)
2 824 (82.0%) 840 (83.7%)
Number of progressive motility spermatozoa after treatment, million 16.7£115 16.3+109 0.32
Clinical pregnancy rate 19.6% (197) 15.0% (1571) <0.01
Early miscarriage rate 16.8% (33) 18.5% (28) 0.77
Live birth rate 15.5% (156) 12.0% (120) 0.02
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Relationship between infertility duration and the clinical
outcome of younger women

Older patients may experience longer periods of infertil-
ity. Therefore, there may be different cut-off values for
infertility duration for patients of different ages. We con-
ducted further subgroup analysis and divided all patients
into young (<35 years old) and elderly (=35 years old)
groups. There was a curvilinear relationship between
infertility duration and the clinical pregnancy rate of
younger women in a threshold effect analysis (Table S2,
logarithmic likelihood ratio=0.039). As the infertility
duration was more than 5 years, the clinical pregnancy
rate of younger patients (<35 years old) decreased with
the increase of infertility duration (Table S2, aOR: 0.906,
95%CI: 0.800-0.998, p=0.043). And 5 years is not the cut-
off value applicable to the elderly group.

Discussion
The clinical pregnancy outcomes of IUI are influenced
by various factors, such as the basic conditions of the
couple, treatment protocol, timing of insemination, and
sperm quality after treatment [19-22]. We posit that
the fundamental characteristics of a patient serve as
the initial criteria for making clinical decisions. Hence,
we conducted a retrospective analysis to investigate the
correlation between the duration of infertility and the
clinical pregnancy outcomes following IUI in patients of
varying ages. Our study revealed that for patients who
have been infertile for more than 5 years, both the clini-
cal pregnancy rate and live birth rate following IUI pro-
gressively decrease as the duration of infertility extends.
The correlation between the duration of infertility and
the clinical outcomes of IUI has been a topic of extensive
debate. Numerous researchers posit that the length of
infertility serves as a significant predictor for successful
pregnancy, with the assertion that patients experienc-
ing prolonged periods of infertility exhibit significantly
reduced pregnancy rates [23, 24]. Previous studies have
shown that the clinical pregnancy rate decreases with the
duration of infertility in patients [1, 15, 25]. There were
also studies suggested that approximately 80% of preg-
nancies are achieved less than 4 years after attempting.
Although it is difficult to determine a threshold value
of infertility duration, less than 4-5 years of infertil-
ity should be a appropriate time to try IUI [26]. This is
similar to our study, as our results suggest that patients
who have been infertile for more than 5 years have sig-
nificantly reduced clinical pregnancy rates and live birth
rates of IUI cycles. On the contrary, some studies sug-
gested that there was no correlation between the dura-
tion of infertility and IUI clinical outcomes [16, 27]. The
major reason for this difference may be the difference in
basic characteristics of the patient population. One of the
studies was conducted on polycystic ovarian syndrome
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(PCOS) patients, and the results showed no significant
difference in the duration of infertility between the preg-
nant and non pregnant groups [28]. However, PCOS
often results in extended periods of infertility and missed
opportunities for conception due to aberrant ovulation
or anovulation. Thus, the impact of the duration of infer-
tility on the clinical pregnancy outcomes in these patients
is ostensibly negligible.

Female age is one of the most important factors for
pregnancy, and it is an important predictor of ART suc-
cess, which have been reported in most studies [1, 4, 29,
30]. It is generally believed that advanced age will reduce
women’s fertility, and the number of oocytes consumed
rapidly in women over 35 years old. The storage of metab-
olites can alter the ovarian environment, such as DNA
mutations and telomere shortening, thereby reducing the
quality of oocytes [31]. In addition, advanced age is often
accompanied by a decrease in endometrial receptivity
[32, 33]. Many studies have shown a significant decrease
in the clinical pregnancy rate of IUI of women with the
age over 37 years old [34—36]. In addition to the adverse
impact of advanced age on the clinical pregnancy rate of
IUI, elderly patients typically experience longer periods
of infertility. Therefore, we conducted an age stratified
analysis of the patients enrolled in this study. Our study
found that when patients are younger than 35 years old,
the cut-off value for infertility duration still exists. When
young patients have been infertile for more than 5 years,
their clinical pregnancy rate and live birth rate of IUI sig-
nificantly decrease. When the patient is over 35 years old,
the clinical pregnancy rate and live birth rate are much
lower than those of young patients. At the same time, the
cut-off value for infertility years is no longer applicable to
elderly patients. Therefore, for young patients (<35 years
old), if the infertility period exceeds 5 years, IUI may not
be the optimal choice. For elderly patients (=35 years
old), regardless of the length of infertility, it is necessary
to be more cautious when choosing IUI treatment.

This study is not without limitations. Due to the rela-
tively small sample size of older patients, we were unable
to derive an exact cut-off value for their duration of infer-
tility. Our data system’s constraints made it challenging
to directly obtain comprehensive data of patients in the
IUI cycles, such as the number and size of leading fol-
licles. Consequently, we were unable to conduct a thor-
ough analysis of potential influence from other variables
and subsequent in vitro fertilization (IVF) cycles for
patients unsuccessful in achieving pregnancy through
IUIL The primary limitation of this study is its retrospec-
tive design. While these results can be cautiously applied
in a real-world setting, further elucidation of the effects
of female age and duration of infertility on the clinical
pregnancy outcomes of IUI cycles necessitates high-
quality, large-scale randomized controlled trials. This will
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enable more accurate selection of IUI treatment, thereby
avoiding unnecessary time and financial expenditure. In
addition, besides the basic patients’ data, there are some
interventions that can affect the clinical pregnancy out-
come of IUL For example, studies suggested that endo-
metrial scratching in the previous cycle (luteal phase) or
in the IUI cycle (follicular phase) can improve the clini-
cal pregnancy outcome [37, 38]. At the same time, it does
not increase the risk of multiple pregnancies, miscar-
riages, or ectopic pregnancies. These are also areas that
we need to focus on and explore in order to improve the
clinical pregnancy outcome of IUI cycles in the future.

Conclusion

The clinical pregnancy rate and live birth rate of IUI in
young women (<35 years old) who have been infertile
for more than 5 years significantly decrease with the pro-
longation of infertility time. Therefore, for young women
who have been infertile for more than 5 years, IUI may
not be the best choice.

Abbreviations

Ul Intrauterine insemination
ART Assisted reproductive therapy
NC Natural cycle

E Oestrogen

LH Luteinizing hormone

hCG Human chorionic gonadotropin
Ol Ovulation induction

SD Standard Deviation

BMI Body mass index
AFC Antral follicle count

FSH Follicle-stimulating hormone
PCOS  Polycystic ovarian syndrome
IVF In vitro fertilization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512884-024-06398-y.

Supplementary Material 1
Supplementary Material 2
Supplementary Material 3

Supplementary Material 4

Acknowledgements
Not applicable.

Author contributions

CYH., HXS. and JM. contributed to study design, execution, acquisition,
analysis, and interpretation of data, manuscript drafting, and critical
discussion. QQS., J.X, Y.Y, X.Y.S, and H.ZS. contributed to acquisition and
interpretation of data, manuscript drafting, and critical discussion. All authors
read and approved the final manuscript.

Funding

This work was supported by the National Natural Science Foundation of China
(82071646), Fertility Research Program of Young and Middle-aged Physicians-
Clinical Research In 2022 (Beijing Health Promotion Association, BJHPA-2022-
SHZHYXZHQNYJ-LCH-002), Scientific research project of Jiangsu Province

Page 7 of 8

Association of Maternal and Child Health (No. FYX202203), Open project of
the Affiliated Jiangning Hospital of Nanjing Medical University Immune Cell
Transformation Research Center (JNYYZXKY202213) and Nanjing Drum Tower
Hospital Medical Center Project (2022-YXZX-FC-03). There are no conflicts of
interest.

Data availability

The datasets generated and analyzed during the current study are not publicly
available due to the special requirements of our hospital and our reproductive
medicine center for the disclosure of patients’clinical data but are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This retrospective study received ethical approval from the ethics committee
of Nanjing Drum Tower Hospital (No. 2021-384-01). All patient couples
provided written informed consent. All methods were carried out in
accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Center for Reproductive Medicine and Obstetrics and Gynecology, Drum
Tower Clinic Medical College of Nanjing Medical University,

Nanjing 210008, China

Received: 29 May 2023 / Accepted: 7 March 2024
Published online: 14 March 2024

References

1. Hansen KR, He AL, et al. Predictors of pregnancy and live-birth in couples
with unexplained infertility after ovarian stimulation-intrauterine insemina-
tion. Fertil Steril. 2016;105(6):1575-e15831572.

2. Sexty RE,Hamadneh J, et al. Cross-cultural comparison of fertility specific
quality of life in German, Hungarian and Jordanian couples attending a fertil-
ity center. Health Qual Life Outcomes. 2016;14:27.

3. Huntriss J, Picton HM. Epigenetic consequences of assisted reproduc-
tion and infertility on the human preimplantation embryo. Hum Fertility.
2008;11(2):85-94.

4. Ahmed BVG, Pillai SA, AlSabti J, Al-Khaduri M et al. Factors influencing the
success rate of Intrauterine Insemination: a retrospective study in Sultan
Qaboos University Hospital. J Women's Health Care 2017, 6(5).

5. Practice Committee of the American Society for Reproductive Medicine.
Electronic address a.a.0, Practice Committee of the American Society for
Reproductive M. Evidence-based treatments for couples with unexplained
infertility: a guideline. Fertil Steril. 2020;113(2):305-22.

6.  Farquhar CM, Liu E, et al. Intrauterine insemination with ovarian stimula-
tion versus expectant management for unexplained infertility (TUI): a
pragmatic, open-label, randomised, controlled, two-centre trial. Lancet.
2018;391(10119):441-50.

7. Verkuijlen J, Verhaak C, et al. Psychological and educational interven-
tions for subfertile men and women. Cochrane Database Syst Rev.
2016;3(3):.CD011034.

8. Csemiczky G, Landgren BM, et al. The influence of stress and state anxiety
on the outcome of IVF-treatment: psychological and endocrinological
assessment of Swedish women entering [VF-treatment. Acta Obstet Gynecol
Scand. 2000;79(2):113-8.

9. Ying L, Wu LH, et al. The effects of psychosocial interventions on the
mental health, pregnancy rates, and marital function of infertile couples
undergoing in vitro fertilization: a systematic review. J Assist Reprod Genet.
2016;33(6):689-701.

10.  Sharma A, Shrivastava D. Psychological problems related to infertility. Cureus.
2022;14(10):e30320.


https://doi.org/10.1186/s12884-024-06398-y
https://doi.org/10.1186/s12884-024-06398-y

Huang et al. BMC Pregnancy and Childbirth

22.

23.

24.

25.

(2024) 24:199

Ombelet W, van Eekelen R, et al. Should couples with unexplained infertility
have three to six cycles of intrauterine insemination with ovarian stimulation
or in vitro fertilization as first-line treatment? Fertil Steril. 2020;114(6):1141-8.
Di Paola R, Garzon S, et al. Are we choosing the correct FSH starting dose
during controlled ovarian stimulation for intrauterine insemination cycles?
Potential application of a nomogram based on woman's age and markers of
ovarian reserve. Arch Gynecol Obstet. 2018;298(5):1029-35.

Guzick DS, Carson SA, et al. Efficacy of superovulation and intrauterine
insemination in the treatment of infertility. National Cooperative Reproduc-
tive Medicine Network. N Engl J Med. 1999;340(3):177-83.

Nuojua-Huttunen S, Tomas C, et al. Intrauterine insemination treatment

in subfertility: an analysis of factors affecting outcome. Hum Reprod.
1999;14(3):698-703.

Ashrafi M, Rashidi M, et al. The role of infertility etiology in success rate of
intrauterine insemination cycles: an evaluation of predictive factors for preg-
nancy rate. Int J Fertility Steril. 2013;7(2):100-7.

Tay PY, Raj VR, et al. Prognostic factors influencing pregnancy rate after stimu-
lated intrauterine insemination. Med J Malay. 2007;62(4):286-9.

Kong N, Liu J, et al. The relationship between serum oestrogen levels and
clinical outcomes of hormone replacement therapy-frozen embryo transfer:
a retrospective clinical study. BMC Pregnancy Childbirth. 2022,22(1):265.
Huang C, Shi Q, et al. Effect of exogenous luteinizing hormone (LH)
supplementation on clinical pregnancy of patients receiving long-acting
gonadotropin-releasing hormone agonist (GnRHa) cycles: a retrospective
cohort study. Int J Women'’s Health. 2022;14:1691-700.

Speyer BE, Abramov B, et al. Factors influencing the outcome of intrauterine
insemination (IU): age, clinical variables and significant thresholds. J Obstet
Gynaecology: J Inst Obstet Gynecol. 2013;33(7):697-700.

Yavuz A, Demirci O, et al. Predictive factors influencing pregnancy rates after
intrauterine insemination. Iran J Reproductive Med. 2013;11(3):227-34.
Vargas-Tominaga L, Alarcon F, et al. Associated factors to pregnancy in intra-
uterine insemination. JBRA Assist Reprod. 2020;24(1):66-9.

Starosta A, Gordon CE, et al. Predictive factors for intrauterine insemination
outcomes: a review. Fertility Res Pract. 2020;6(1):23.

Ombelet W, Dhont N, et al. Semen quality and prediction of Ul suc-

cess in male subfertility: a systematic review. Reprod Biomed Online.
2014,28(3):300-9.

Allahbadia GN. Intrauterine insemination: fundamentals revisited. J Obstet
Gynecol India. 2017,67(6):385-92.

Brzechffa PR, Daneshmand S, et al. Sequential clomiphene citrate and human
menopausal gonadotrophin with intrauterine insemination: the effect of
patient age on clinical outcome. Hum Reprod. 1998;13(8):2110-4.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Page 8 of 8

Taha EA, Sayed SK, et al. Does being overweight affect seminal variables in
fertile men? Reprod Biomed Online. 2016;33(6):703-8.

Guan H, Tang H, et al. Pregnancy predictors in unexplained infertility after
intrauterine insemination. J Gynecol Obstet Hum Reprod. 2021;50(8):102071.
Guan HJ, Pan LQ, et al. Predictors of pregnancy after intrauterine
insemination in women with polycystic ovary syndrome. J Int Med Res.
2021;49(5):3000605211018600.

Montanaro Gauci M, Kruger TF, et al. Stepwise regression analysis to study
male and female factors impacting on pregnancy rate in an intrauterine
insemination programme. Andrologia. 2001;33(3):135-41.

Kamel RM. Management of the infertile couple: an evidence-based protocol.
Reproductive biology and endocrinology: RB&E 2010, 8, 21.

Zhang K, ShiY, et al. Ovarian stimulated cycle: not a better alternative for
women without ovulation disorder in intrauterine insemination. Oncotarget.
2017;8(59):100773-80.

Gunn DD, Bates GW. Evidence-based approach to unexplained infertility: a
systematic review. Fertil Steril. 2016;105(6):1566-74. €1561.

Kamath MS, Aleyamma TK; et al. Aromatase inhibitors in women with clo-
miphene citrate resistance: a randomized, double-blind, placebo-controlled
trial. Fertil Steril. 2010;94(7):2857-9.

Kang BM, Wu TC. Effect of age on intrauterine insemination with frozen
donor sperm. Obstet Gynecol. 1996;88(1):93-8.

O'Brien YM, Ryan M, et al. A retrospective study of the effect of increasing age
on success rates of assisted reproductive technology. Int J Gynaecol Obstet.
2017;138(1):42-6.

Huniadi A, Bimbo-Szuhai E et al. Fertility predictors in Intrauterine Insemina-
tion (IUI). J Personalized Med 2023, 73(3).

Vitagliano A, Noventa M, et al. Endometrial scratch injury before intrauterine
insemination: is it time to re-evaluate its value? Evidence from a system-

atic review and meta-analysis of randomized controlled trials. Fertil Steril.
2018;109(1):84-e9684.

Vitagliano A, Saccardi C, et al. Does endometrial scratching really improve
intrauterine insemination outcome? Injury timing can make a huge differ-
ence. J Gynecol Obstet Hum Reprod. 2018;47(1):33-4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿The relationship between duration of infertility and clinical outcomes of intrauterine insemination for younger women: a retrospective clinical study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Patient population
	﻿Procedures
	﻿Statistical analysis

	﻿Results
	﻿Relationship between infertility duration and the clinical pregnancy rate
	﻿Characteristics of these 2 groups according to different infertility duration
	﻿Multivariate regression analysis and propensity-score matching for these 2 groups
	﻿Relationship between infertility duration and the clinical outcome of younger women

	﻿Discussion
	﻿Conclusion
	﻿References


