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Abstract
Background: To examine whether pregnancy rate (PR) of intrauterine insemination 
(IUI) is related to certain demographic factors, such as age and body mass index 
(BMI), along with number of IUI cycles performed, a set of infertile Saudi women.     

Materials and Methods: During this prospective study (a 24-month period), 301 Saudi 
women with infertility underwent IUI in our infertility clinic. We investigated whether 
PR is correlated with patient age and BMI, and the number of IUI trials, in order to deter-
mine if they could be used as prognosticators of pregnancy success. 

Results: The highest PR was 14.89% for ages 19-25 and the lowest PR was 4.16% for 
ages 41-45, indicating no statistically significant difference among PR in all age groups 
(p value of 0.225). Also, in terms of BMI, the highest PR was 13.04% for BMI ≥35 and 
the lowest was 7.84% for BMI of <25 to 18.5, indicating no significant difference among 
different BMI groups (p value of 0.788). One-cycle treatment, as expected, was more 
successful (PR=12.84%) than 2-cycle treatment (PR=5.75%), however, 3-5-cycles treat-
ment still showed encouraging results (PR=17.24%); but the difference did not reach 
statistical significance (p value=0.167). 

Conclusion: PR after IUI treatment remained approximately 10% from 19 to 40 
years of age and declined after 40. Although no significant difference was observed 
among different age groups, earlier treatment is still recommended.  There was a 
positive but not statistically significant correlation between PR and patient’s BMI in-
dicating that BMI is not a determining factor. There was also no correlation between 
PR and number of IUI trials. Patients can thus try as many times as they want before 
moving on to in vitro fertilization (IVF) treatment.   
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Introduction 

The advantages of intrauterine-insemination (IUI) 
with and without mild ovarian stimulation were 
early recognized and IUI was applied for treating 
couples with borderline male, cervical, immuno-
logical, or unexplained infertility factors (1). Ad-
ditionally, IUI has been shown to be a much less 
expensive and less invasive procedure in compari-
son with the in vitro fertilization-embryo transfer 
(IVF-ET) (2).

Following IUI, pregnancy rates vary widely due 
to multiple factors including heterogeneity and 
variability of studied patients and parameters (3-
7). These variations could also be due to popula-
tion differences and circumstantial variability un-
der which each study was conducted (1).

The objective of the present study is to audit the 
clinical outcomes of IUI as a mild infertility treat-
ment in a set of female patients in Saudi Arabia 
and to examine whether clinical outcomes were 
related to patient demographic factors such as age 
and BMI, as well as, the number of IUI treatments, 
in order to be used as success prediction factors.

Materials and Methods
During a 24-month period, between January 

2010 and December 2011 inclusive, 301 Saudi 
women with infertility underwent extensive in-
vestigation consecutively. That included pertinent 
infertility-related history, general physical and 
pelvic examination, and assessment of the repro-
ductive organs by appropriate imaging and endos-
copy. Baseline serum levels of follicular stimulat-
ing hormone (FSH), luteinizing hormone (LH), 
thyroid stimulating hormone, and prolactin were 
always analyzed. In addition, assessment of the 
male partner included at least two semen analyses, 
with at least one analysis being performed before 
and after sperm wash to determine the total mo-
tile sperm count and modes of sperm progression. 
Further evaluation of the male partner included 
analysis of serum levels of FSH and testosterone, 
when indicated. Eligible women for IUI-treatment 
were then stimulated with different kinds of ovu-
lation induction hormones. Most patients were 
stimulated with highly purified gonadotropins 
(hMG), such as Merional, 75 i.u./day or Puregon, 
50 i.u./day (both from IBSA, Switzerland). Only 
cases that did not show any sign of response with-

in the first ten days of treatment were excluded. 
The number of treatment days differed based on 
various factors, like age, body mass index (BMI), 
and cause and history of infertility. A number of 
patients were stimulated with clomiphene citrate, 
100 mg/day (Merk, Germany) for 5-6 days. All 
patients were monitored with ultrasound for ovu-
lation induction and follicle maturation. When a 
maximum of two leading follicles reached at least 
17 mm in diameter, patients were injected with 
5,000 IU of human chorionic gonadotropin hor-
mone (HCG) 36 hours prior to IUI.

On the day of IUI, fresh semen of the husband 
was prepared for insemination. The final sperm 
specimen was mixed in 0.5 ml of HEPES-buffered 
media (Quinn’s Advantage Medium, with HEPES, 
SAGE (Pasadena, USA), supplemented with se-
rum (Quinn’s Advantage Serum Protein Substitute 
SPS, SAGE (Pasadena, USA). All pre- and post-
preparation semen parameters were recorded.

Pregnancy was determined by βHCG values ob-
tained on the sixteenth day after IUI, and then con-
firmed by ultrasound four weeks later.  

Statistical analysis 

Data were analyzed using the SPSS statistical 
software package, version 19 (SPSS Inc., Chicago, 
USA). Chi-squared test was used to compare preg-
nancy rates with respect to all variables. P-value 
less than 0.05 were considered statistically signifi-
cant.

Ethical considerations 

The Institutional review board of the College of 
Medicine at King Saud University approved this 
study with approval number E-12-642.  Informed 
written consents were also obtained from all hu-
man adult participants in the study.

Results
Women were stratified by age as shown in table 

1. The median age of the entire group was 31, with 
a range of 19-45. The highest pregnancy rate was 
14.89% in age group 19-25, as compared with the 
lowest PR of 4.16% in age group 41-45. This dif-
ference was not statistically significant (p=0.225). 
One pregnancy occurred, at age 44, among 24 
women over 41 years.

BMI was stratified according to the World Health 
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Organization (WHO) definition (8, 9). The relation-
ship between BMI and pregnancy rates among all 
groups is shown in table 2. The median BMI of the 
group was 30.14. The highest PR was 13.04% with 
BMI ≥35, while the lowest PR was 7.84% with BMI 
from 18.5 to less than 25. This difference was also 
not statistically different (p=0.788).

The relationship between the number of IUI 
cycles performed and pregnancy rates is shown 
in table 3. The differences between one, two, and 
three to five cycles did not reach statistical signifi-
cance (p=0.167), however, there was a trend that 
suggested the first treatment cycle to be the most 
successful.

Table 1: Relationship between age and pregnancy rate of infertile women treated with intrauterine insemination
P value/χ 2Number of pregnancies and (PR%)Number of patients and (%)Age (Y)

7 (14.89%)47 (15.51%)19-25I. 

6 (5.66%)106 (34.98%)26-30II. 

0.22511 (13.58%)81 (26.73%)31-35III. 

χ 2=5.6735 (11.63%)43 (14.19%)36-40IV. 

1 (4.16%)24 (7.92%)41-45V. 

Overall PR: ~10%Total: 301

PR; pregnancy rate.

Table 2: Relationship between body mass index (BMI), and pregnancy rate of infertile women treated with 
intrauterine-insemination

P value/χ 2Number of pregnancies and (PR)Number of patients and (%)BMI (Kg/m2)

4 (7.84%)51 (16.94%)Normal ( 18.5 - <25)I. 

0.7889 (9.28%)97 (32.23%)Over-Weight ( 25 - <30 )II. 

χ2=1.0548 (9.52%)84 (27.91%)Obese (30 - <35)III. 

9 (13.04%)69 (22.92%)Highly Obese (≥35)IV. 

PR; Pregnancy rate and BMI; Body mass index.

Table 3: Relationship between Number of intra-uterine insemination cycles performed and pregnancy rate in saudi infertile 
women

P value/χ 2Number of pregnancies and (PR)Number of patients and  (%)Number of IUI Cycles

0.16719 (12.84%)148 (49.17%)OneI. 

χ2=3.5765 (5.75%)87 (29.04%)TwoII. 

5 (17.24%)66 (21.93%)3-5III.

PR; Pregnancy rate and IUI; Intra-uterine insemination.
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Discussion

We audited results from a single infertility clin-
ic in the Kingdom of Saudi Arabia, to determine 
whether women’s age, and BMI, as well as, the 
number of IUI treatments performed could be used 
as prognostic indicators of pregnancy success.

Data in table1 shows relatively good outcome 
up to the age of 40, while some studies reported 
good outcomes only up to 30 years of age, (10-
12) and reporting favorable outcomes up to age 
35 (13-15).  Although there was a decline by ap-
proximately 50% in PR in the 26-30 age group, the 
difference was not statistically significant. There 
may be a logical explanation related to local socio-
demographic factors. Women of 26-30 years of 
age comprise the most active reproductive group 
as they are either recently or just married and are 
actively trying to conceive. Therefore, those who 
fail to spontaneously conceive may have more 
complicated infertility issues, and IUI may not be 
the best treatment for them. With the exception of 
the 26-30 age group, the results were in line with 
those published by others (11).

The lowest pregnancy rate (4.16%) was in the 
over-40 group (one success out of 24 cycles). 
These findings are in agreement with those of oth-
ers (10). One study (16) reported PR of only 2% 
for 40 years old or older patients. Therefore, many 
authors advised women of that age not to undergo 
IUI more than once. Moreover, one study (14) re-
ported no pregnancy after age 40, while another 
(17) reported no pregnancy after age 44. Conse-
quently, it was advised that infertile women of 43 
or older seek directly other alternatives (18).

We found that normal BMI was found in only 
16.8% of women while 27.8% were highly obese. 
These statistics are very disturbing from a public 
health point of view as this group of patients is a 
random sample of Saudi women. It has been prov-
en that overweight/obesity has become a world ep-
idemic, (19) that is associated with multiple health 
issues including pregnancy related complications 
(20). Obesity is related to ovulation dysfunction 
that leads to limited fertilization, and menstrual 
disorders, which may lead to impaired implanta-
tion (21-23). Ovulation interruptions are known 
to be more related to polycystic ovarian syndrome 
which is more common in obese women. The inci-
dence of intrauterine lesions such as myomas and/

or polyps is also more frequent in obese women 
(24, 25). Other complications during and after 
birth (19, 20) will not be discussed as they do not 
pertain to this study.

We found, however, no statistically significant 
difference in PR between different BMI groups, 
including the highly obese group (BMI ≥35). A 
study (26) reported that ovulation induction with 
an aromatase inhibitor (letrozole 2.5 mg for 5 
days) and IUI treatment, showed no significant 
difference for different BMI’s. Another study (27) 
reported that obese women produce fewer follicles 
and require higher doses of medication; the suc-
cess rate however was comparable to that of wom-
en with normal weight.

On the other hand, some studies (23, 24, 28) 
reported that overweight and obese sub-fertile 
women had a reduced probability of successful 
fertility treatment and their pregnancies were asso-
ciated with more complications and higher costs. 
Few other studies (29-31) have also reported that 
weight loss helped the ovulation process in some 
obese women and enhanced their infertility treat-
ment outcome.

About half (49.17%) of the patients underwent 
IUI only once, with PR of 12.84%. Then the PR 
declined to 5.75% with 29.04% of the patients who 
tried IUI twice. The PR then climbed up again to 
17.24% with those who underwent 3-5 IUI cycles 
(21.93% of the patients), although with no signifi-
cant difference among all three groups. A study 
(32) compared PR from one to six IUI cycles, and 
found that the PR of the first cycle is significantly 
higher than the rest of the IUI cycles. A similar 
study (14) found that the PR rate increased up to 
the third trial and decreased thereafter, contrary to 
a study (13) that found IUI pregnancy rates were 
significantly higher after the third cycle. Another 
study (33) found no superiority of a specific cycle 
which is more consisted with our findings. Cam-
pana et al. (17) found significantly higher cumu-
lative pregnancy rates with up to six IUI’s com-
pared with those with up to three IUI. Botchan et 
al. (34) reported pregnancies at the eighteenth IUI 
cycle (one pregnancy out of eighteen patients) and 
above, (five pregnancies out of ninety-five cases). 
So, it may be advisable that couples who have 
concerns about their time or finances, be counse-
led to proceed with IVF-ET if their first IUI trial 
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has failed. 
Conclusion

We audited a group of 301 infertile Saudi 
women treated with IUI and found that the preg-
nancy rate remained approximately 10% for age 
groups between 19 and 40. While after 40 it de-
clined noticeably, which means that direct IVF 
treatment would be in their favor. There was a 
positive but not statistically significant corre-
lation of pregnancy rates with BMI; (from 8% 
PR, for normal BMI, to 13%, for highly obese), 
i.e. female high BMI is not a discouraging fac-
tor for IUI treatment. There was also no clear 
correlation between PR and the number of IUI 
trial; and it is therefore the patient’s choice 
when to move to IVF treatment instead.  
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