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Introduction 

    Having a child is the natural and inalienable 
right of every couple. Attention to the causes of 
infertility and trying to solve this problem was 
always important, but with the beginning of a new 
period of treatment using IVF in recent years, and 
the progress of science, biology, reproduction, and 
cellular-molecular changes, the use of new 
methods of treatment of infertility is common(1). 
Increased life expectancy, advanced age of 
marriage, various socio-economic factors, and an 

overall change in the role of women in the society 
has led to couples having children at a later age. 
During recent years, the increased accessibility to 
ART has increased the chance of older parents 
with poor pregnancy outcomes to conceive 
children, hence, increasing the mean paternal age 
at first childbirth (2, 3). The mean maternal age 
has been increased by approximately 5 years 
between the periods of 1965–1969 and 1995–
1999 (4). In comparison to 1993, the paternal age 
of English fathers has increased by 15% in a 
period of ten years (5). Moreover, it is increasingly 
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ABSTRACT 

 
The struggle for the treatment of infertility has long been a major issue in 

medicine. But fertility rate naturally decreases in women with age and also in 
those using Assisted Reproductive Technology (ART). The purpose of this study 
was to determine fertility rate in women undergoing ART and aged > 38 years. In 
this cross-sectional study, 150 patients with infertility aged > 38 years, who had 
referred to Mashhad Montaserieh hospital for treatment by IVF from 2009 to 
2014, were evaluated. The results were evaluated using a questionnaire 
including age of the patient and her husband, the cause and duration of infertility, 
spermogram, the number of treatment cycles, the number of used ampoules, the 
number of retrieved oocytes, the number of transferred embryos, the result of 
treatment, and the results of pregnancy. The analysis was carried out using SPSS 
statistical software, T-test, and Chi-square test. A value of P < 0.05 was 
considered statistically significant. The mean age of women and their husbands 
was higher in the group with treatment failure than in patients with successful 
ART, but the association was not statistically significant. Shorter infertility 
duration and multifactorial infertility were associated with better treatment 
response, but that too was not statistically significant. There was no significant 
difference between the two groups in terms of the number of previous treatment 
cycles and the number of used ampoules. Increased number of retrieved oocytes 
was related with increasing successful fertility rate, but was not statistically 
significant. Increased number of transferred embryos was significantly 
associated with successful fertility rate. The success rate of ART was 7.3%. 
Infertile couples' age is one of the most important factors in the success of ART; 
therefore, it is recommended that with better information, the eligible patients be 
treated at an early age. 
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common for women in many countries to delay 
childbearing until the age of 35 years or older (6). 
Also, the women's tendency toward deferred 
childbirth has risen steadily since ART treatments 
for infertility became available in 1980 (7). 
Fertility decreases with increasing age after 
approximately 30 years of age, with an accelerated 
decline in fertility in women aged between 30 and 
35 years (8). Therefore, delayed childbearing 
reduces the chance of a spontaneous pregnancy 
(9, 10). 
    In addition, delayed childbearing and increasing 
age have resulted in increasing the number and 
proportion of women aged ≥ 35 years who are 
seeking ART treatment (11). Unfortunately, the 
outcomes of ART treatment are also adversely 
affected by advanced maternal age, and it is 
becoming increasingly important to optimize ART 
treatment outcomes for these women (12). 
Therefore, this study was performed with the aim 
to determine fertility rate in women undergoing 
ART and aged > 38 years. 

Materials and Methods 

     This cross-sectional study was performed on 
150 patients with infertility, aged > 38 years, who 
had referred to Mashhad Montaserieh hospital for 
treatment by IVF from 2009 to 2014. Sampling 
method was easy sampling. At first, according to 
the objectives of the study and based on the 
available variables, the questionnaires were 
designed to obtain information of each patient. 
Data collection tool was a questionnaire that was 
filled by the section's intern. The questionnaire 
included patient's name, age, husband's age, 
duration of infertility, cause of infertility, number 
of successful treatment cycles, the number of used 
ampoules, used medications, number of retrieved 
oocytes, the number of transferred embryos, 
husband's spermogram, treatment outcome based 
on HCG test, and pregnancy outcome based on the 
birth of alive child. Next, the information of all the 
people who had referred to Mashhad Montaserieh 
infertility center for IVF was collected. All 
personal information, medical information, and 
the results of treatment for each patient were 
separately entered to the questionnaire. After 
collecting and compiling data from all completed 

questionnaires, data were analyzed using SPSS 
software, T-test, and Chi-square tests. P value < 
0.05 was considered statistically significant. 

Results 

 In this study, mean age of all the studied 
patients was 39.91 ± 2.207 years (minimum 38 
and maximum 49 years). The mean age of the 
patients with a positive treatment outcome based 
on BHCG test was 38.73 ± 1.272 years and in 
patients with a negative result, it was 40.01 ± 
2.241 years. T-test showed that there was no 
significant difference between the two groups in 
terms of mean age (P = 0.064). 

The mean age of all patients' husbands was 
43.15 ± 5.399 years (minimum age 27 and 
maximum 65 years). The average age of husbands 
of patients with positive HCG treatment outcome 
was 40.55 ± 2.622 years and in patients with 
negative treatment, outcome was 43.36 ± 5.513 
years. T-test showed that there was no significant 
difference between the two groups of patients in 
terms of husbands' age (P = 0.096). 

The mean duration of infertility in all the studied 
patients was 9.39 ± 6.713 years (minimum 1 and 
maximum 26 years). The mean duration of 
infertility in patients with a positive treatment 
outcome was 6.64 ± 5.954 years and in patients 
with a negative result, it was 9.61 ± 6.740 years. T-
test showed that mean duration of infertility was 
not significantly different between the two groups 
(P = 0.064). 

The most common cause of infertility in all the 
studied patients was male infertility as reported in 
93.3% of all the patients. The most common cause 
of infertility in patients with a positive treatment 
outcome was multifactorial causes that involved 
12.1% of all cases of multifactorial causes. The 
most common cause of infertility in patients with 
a negative treatment outcome was idiopathic 
causes that involved 100% of patients with 
idiopathic causes. 

The mean number of treatment cycles in all the 
studied patients was 1.03 ± 0.162 (maximum 2 
cycles and minimum 1 cycle of treatment). The 
mean number of resulted treatment cycles in 
patients with positive treatment outcome was 1 ± 
0 and in patients with negative treatment 
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outcome, it was 1.03 ± 0.168. In total, 97.3% of the 
patients had 1 cycle and 2.7% had 2 cycles which 
had been resulted. T-test showed that the number 
of resulted treatment cycles was not significantly 
different between the two groups (P = 0.572). 

The mean number of ampoules used in each 
cycle for laboratory fertility in all the studied 
patients was 45 ± 16.156 (minimum 8 and 
maximum 110 ampoules). The mean number of 
ampoules used in each cycle in patients with a 
positive result was 42.27 + 10.011, and in patients 
with negative treatment outcome, it was 45.22 + 
16.551. T-test showed that there was no 
significant difference between the two groups of 
patients in terms of the mean number of ampoules 
used (P = 0.563). 

The mean number of retrieved oocytes in all the 
studied patients was 4.65 ± 3.697 (minimum 1 
and maximum 24). The mean number of retrieved 
oocytes in patients with positive treatment 
outcome was 6.45 ± 3.643, and in patients with a 
negative result, it was 4.50 ± 3.676. According to 
the T-test, the mean number of retrieved oocytes 
was not significantly different between the two 
groups (P = 0.092). 

The mean number of transferred embryos in all 
the studied patients was 2.24 ± 1.522 (minimum 0 
and maximum 5). The mean number of 
transferred embryos in patients with positive 
treatment outcome was 3.18 ± 1.328, and in 
patients with negative treatment outcome, it was 
2.17 ± 1.516.  According to the T-test, the mean 
number of transferred embryos was significantly 
higher in the group with positive treatment 
outcome than the group with negative treatment 
outcome (P = 0.033). 

Table 1: Evaluation of spermogram in the 
studied patients. Comparison of spermogram 
among the two groups according to the Chi-square 
test showed no significant difference between the 
two groups (P = 0.107). 
Table 1: Evaluation of spermogram in the 

studied patients 

Treatment outcome N (%)  
Spermogram Positive Negative 

7 (11.5) 54 (88.5) Favorable 
4 (4.5) 85 (95.5) Unfavorable 

11 (7.3) 139 (92.7) Total 

 

In the evaluation of resulting pregnancy in all 
the studied patients, 11 of the patients (7.3%) had 
positive treatment outcome and 139 (92.7%) had 
negative treatment outcome.  

In the evaluation of pregnancy outcome in all the 
studied patients, 3 cases (2%) had live births and 
8 (5.33%) had pregnancies resulting in abortion. 
In total, 27.27% of patients with a positive 
treatment outcome had pregnancies resulting in 
live births. 

Discussion  

    It has been reported that the birth rate in 
women more than 40 years of age increased (aged 
40–44 years) or remained steady (aged 45–49 
years) compared with decreased birth rates in all 
age groups less than 40 years (13). In fact, the 
birth rate for women > 40 years of age has been 
the highest in more than four decades (13). The 
use of ART has increased the birth rates in women 
> 35 years, and even women > 45 years (14). 
Assisted reproductive technology has been 
associated with adverse pregnancy outcomes, 
including earlier delivery of pregnancies, low birth 
weight, very low birth weight, preterm delivery, 
and other potential complications associated with 
abnormal placentation (15, 16). 

 According to the result of this study, the 
outcome of fertility by ART based on BHCG test 
was positive in 7.3% (n = 11) and negative in 
92.7% (n = 139) of the patients. Eleven cases had 
successful reproductive outcome of pregnancy. 
Pregnancy in 2% of the total patients led to live 
births and abortion was reported for 5.33% of the 
patients. The success rate of ART in other studies 
varied from 70–90%, which is much higher than 
that in our study. This is mainly due to the range 
of age of the patients in this study which was > 38 
years, because according to the findings of other 
studies and the results of present study, age is one 
of the most important criteria to predict the 
outcome of ART. Of course, development of new 
methods of IVF in other countries should also be 
considered (17, 18). 

The mean age in patients with positive 
treatment outcomes was 38.73 years and 40.01 
years in the group with negative treatment 
outcomes; although maternal age was higher in 
the group which had failed treatment, but 
according to T-test, the difference was not 
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significant (P = 0.064). Increased rate of treatment 
failure with increasing maternal age has been 
mentioned in various books and studies (19, 20). 

Husband's age was also evaluated in this study. 
In patients with positive treatment outcomes, it 
was 40.55 years and 43.46 years in the group with 
negative treatment outcomes. Although as the 
case with maternal age, husband's age was higher 
in the group which had failed treatment, but, the 
difference was not significant (P = 0.096). 
Increasing rates of treatment failure with 
increasing husband's age is reported in different 
studies (21). 

In the current study, mean duration of infertility 
was 6.64 years in the group of successful 
treatment and 9.61 years in patients with 
treatment failure, although no significant 
difference was observed between the two groups 
(P = 0.158). The impact of duration of infertility on 
the outcome of IVF is not clearly discussed, but the 
type of infertility has been studied and 
unexplained infertility with unknown cause has 
better response to treatment (22). In this study, 
the cause of infertility in both groups was 
evaluated and the highest success rate of 
treatment was observed in the multifactorial 
group (12.1%). 

The present study showed that mean number of 
resulted treatment cycles and the number of 
ampoules used in each cycle were not significantly 
different in two groups. This issue is also 
evaluated in other studies and similar results 
were reported (23).  

According to the results of this study, mean 
number of retrieved oocytes was 6.45 in patients 
with successful treatment and 4.5 in treatment 
failure group. The mean number of transferred 
embryos was 3.18 in successful pregnancy and 
2.17 in the group with unsuccessful pregnancy. In 
other studies also, more retrieved oocyte and 
transferred embryo were associated with greater 
chance of success rate of pregnancy (22 and 23), 
but the likelihood of multiple pregnancy is also 
increased (24). 

Conclusions 

    Infertile couples' age is one of the most 

important factors in the success of ART; therefore, 
it is recommended that with better information, 
the eligible patients should be treated at an early 
age. 

References 

1- Lee HL, McCulloh DH, Hodes-Wertz B, Adler 
A, McCaffrey C, Grifo JA. In vitro fertilization with 
preimplantation genetic screening improves 
implantation and live birth in women age 40 
through 43. J Assist Reprod Genet. 2015; 32(3):435-
44. 

2- Agarwal A, Makker K, Sharma R. Clinical relevance of 
oxidative stress in male factor infertility: an update. 
Am J Reprod Immunol. 2008;59:2–11.  

3- Brahem S, Mehdi M, Elghezal H, Saad A. The effects of 
male aging on semen quality, sperm DNA 
fragmentation and chromosomal abnormalities in 
an infertile population. J Assist Reprod Genet. 
2011;28:425–32. 

4- Hall Moran V, Leathard HL, Coley J. Urinary hormone 
levels during the natural menstrual cycle: the effect 
of age. J Endocrinol. 2001;170:157–164. 

5- Bray I, Gunnell D, Davey SG. Advanced paternal age: 
how old is too old? J Epidemiol Community 
Health. 2006;60:851–3. 

6- Johnson J, Tough S. Delayed child-bearing. J Obstet 
Gynecol 2012;34:80-93. 

7- Marcello MF, Nuciforo G, Romeo R, Di Dino G, Russo 
I, Russo A, Palumbo G, Schiliro G. Structural and 
ultrastructural study of the ovary in childhood 
leukemia after successful treatment. 
Cancer. 1990;66:2099–2104. 

8- Hansen KR, Morris JL, Thyer AC, Soules MR. 
Reproductive aging and variability in the ovarian 
antral follicle count: application in the clinical 
setting. Fertil Steril. 2003;80:577–583. 

9- Broer L, Codd V, Nyholt DR, Deelen J, Mangino M, 
Willemsen G, et al. Meta-analysis of telomere length 
in 19,713 subjects reveals high heritability, stronger 
maternal inheritance and a paternal age effect. Eur J 
Hum Genet. 2013;21:1163–8.  

10- Curley JP, Mashoodh R, Champagne FA. Epigenetics 
and the origins of paternal effects. Horm 
Behav.2011;59:306–14. 

11- Lee HL, McCulloh DH, Hodes-Wertz B, Adler A, 
McCaffrey C, Grifo JA. In vitro fertilization with 
preimplantation genetic screening improves 
implantation and live birth in women age 40 
through 43. J Assist Reprod Genet. 2015;32(3):435-
44. 

12- Toshimitsu M, Nagamatsu T, Nagasaka T, Iwasawa-

http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20HL%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCulloh%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hodes-Wertz%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Adler%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCaffrey%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grifo%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25578536
http://www.ncbi.nlm.nih.gov/pubmed/25578536
http://www.ncbi.nlm.nih.gov/pubmed/25578536
http://www.ncbi.nlm.nih.gov/pubmed/25578536
http://www.ncbi.nlm.nih.gov/pubmed/25578536


22                                                                                                                                                                Kadkhodayana S. et al. 
 

 Int J Health Life Sci.                                                                                                                                   2016, vol. 2 (no. 2): pages 18-22 

Kawai Y, Komatsu A, Yamashita T, et al. Increased 
risk of pregnancy-induced hypertension and 
operative delivery after conception induced by 
in vitro fertilization/intracytoplasmic sperm 
injection in women aged 40 years and older. Fertil 
Steril. 2014;102(4):1065-1070.e1.  

13-Martin JA, Hamilton BE, Ventura SJ, Osterman MJ, 
Kirmeyer S, Mathews TJ, et al. Births: final data for 
2009. Natl Vital Stat Rep 2011;60:1–70. 

14-Martin JA, Hamilton BE, Sutton PD, Ventura SJ, 
Mathews TJ, Kirmeyer S, et al. Births: final data for 
2007. Natl Vital Stat Rep 2010;58:1–85. 

15-Hansen M, Kurinczuk JJ, Bower C, Webb S. The risk 
of major birth defects after intracytoplasmic sperm 
injection and in vitro fertilization. N Engl J Med 
2002;346:725–30.  

16- Schieve LA, Ferre C, Peterson HB, Macaluso M, 
Reynolds MA, Wright VC. Perinatal outcome among 
singleton infants conceived through assisted 
reproductive technology in the United States. Obstet 
Gynecol 2004;103:1144–53. 

17-Kawwass JF, Monsour M, Crawford S, Kissin DM, 
Session DR, Kulkarni AD, et al. Trends and outcomes 
for donor oocyte cycles in the United States, 2000–
2010. J Am Med Assoc 2013;310:2426–34. 

18-Shevell T, Malone FD, Vidaver J, Porter TF, Luthy DA, 
Comstock CH, et al. Assisted reproductive 
technology and pregnancy outcome. Obstet Gynecol 
2005;106:1039–45. 

19- Alviggi C, Humaidan P, Howles CM, Tredway 
D, Hillier SG. 
Biological versus chronological ovarian age: implica
tions for assisted reproductive technology. Reprod 
Biol Endocrinol. 2009; 7:101. 

20- Akande VA, Fleming CF, Hunt LP, Keay SD, Jenkins 
JM. Biological versus chronological ageing of 
oocytes, distinguishable by raised FSH levels in 
relation to the success of IVF treatment. Hum 
Reprod. 2002;17(8):2003-8. 

21- Jansen RP. The effect of female age on the 
likelihood of a live birth from one in-vitro 
fertilisation treatment. Med J 
Aust. 2003;178(6):258-61. 

22- Omland AK1, Abyholm T, Fedorcsák P, Ertzeid 
G, Oldereid NB, Bjercke S, et al. Pregnancy outcome 
after IVF and ICSI in unexplained, endometriosis-

associated and tubal factor infertility. Hum 
Reprod. 2005;20(3):722-7. 

23- Antinori S, Gholami GH, Versaci C, Cerusico F, Dani 
L, Antinori M, et al. Obstetric and prenatal outcome 
in menopausal women: a 12-year clinical study. 
Reprod Biomed Online. 2003;6(2):257- 61. 

24- Plachot M, Belaisch-Allart J, Mayenga JM, Chouraqui 

A, Tesquier L, Serkine AM. Outcome of 

conventional IVF and ICSI on sibling oocytes in 
mild male factor infertility. Hum 

Reprod. 2002;17(2):362-9. 
 

http://www.ncbi.nlm.nih.gov/pubmed/25123639
http://www.ncbi.nlm.nih.gov/pubmed/25123639
http://www.ncbi.nlm.nih.gov/pubmed/25123639
http://www.ncbi.nlm.nih.gov/pubmed/25123639
http://www.ncbi.nlm.nih.gov/pubmed/25123639
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alviggi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19772632
http://www.ncbi.nlm.nih.gov/pubmed/?term=Humaidan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19772632
http://www.ncbi.nlm.nih.gov/pubmed/?term=Howles%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=19772632
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tredway%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19772632
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tredway%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19772632
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hillier%20SG%5BAuthor%5D&cauthor=true&cauthor_uid=19772632
http://www.ncbi.nlm.nih.gov/pubmed/19772632
http://www.ncbi.nlm.nih.gov/pubmed/19772632
http://www.ncbi.nlm.nih.gov/pubmed/12151428
http://www.ncbi.nlm.nih.gov/pubmed/12151428
http://www.ncbi.nlm.nih.gov/pubmed/12151428
http://www.ncbi.nlm.nih.gov/pubmed/12633481
http://www.ncbi.nlm.nih.gov/pubmed/12633481
http://www.ncbi.nlm.nih.gov/pubmed/12633481
http://www.ncbi.nlm.nih.gov/pubmed/?term=Omland%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abyholm%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fedorcs%C3%A1k%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ertzeid%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ertzeid%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oldereid%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bjercke%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15591078
http://www.ncbi.nlm.nih.gov/pubmed/?term=omland+AK%2C+2005
http://www.ncbi.nlm.nih.gov/pubmed/?term=omland+AK%2C+2005
http://www.ncbi.nlm.nih.gov/pubmed/11821279
http://www.ncbi.nlm.nih.gov/pubmed/11821279
http://www.ncbi.nlm.nih.gov/pubmed/11821279

