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Abstract 
Background: The main objective of this survey was to determine the difference between primary and secondary 
infertility in Morocco and the associated factors among women, who are referred to public and private health centers 
in Morocco.

Materials and Methods: In this cross-sectional study, 619 infertile women referring to public and private health cent-
ers in Marrakech-Safi region, were selected by simple random sampling method. This study was conducted between 
1 October 2013 and 31 December 2015. Socio-economic status, demographic characteristics, couple’s age, nutritional 
status and other data related to both male and female reproductive organs were collected by a questionnaire. Logistic 
regression was used to identify the associated factors to infertility. Statistical significance was set at 0.05.

Results: The rates of primary and secondary infertility were 67.37, and 32.63%, respectively. Multivariate analysis 
identified a model with three significant predictive factors of secondary infertility: duration of marriage [odds ratio 
(OR)=12.263: 2.289-65.685], socio-economic status (OR=3.83: 1.011-14.70) and the ages of women (OR=1.268: 
1.038-1.549). 

Conclusion: The causes of primary and secondary infertility were not always a woman’s problem, but both man and 
woman contribute to infertility. Multiple regression analysis showed that women’s age, duration of marriage, and socio-
economic status are predictive variables that decrease the chance of fertility among women with secondary infertility. 
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Introduction 
Infertility is a public health problem during the re-

productive age, affecting about 10-15% of couples 
attempting to achieve pregnancy in worldwide (1). 
Infertility is defined by the failure to achieve a natu-
ral pregnancy after 12 months or more of regular un-
protected sexual intercourse (2). For many couples, 
the inability to bear children is a shocking tragedy 
leading to serious physical, social, psychological and 
sexual dysfunction in their lives (3). 

According to World Health Organization (WHO), 
the term primary infertility is used when a woman 
has never conceived and secondary infertility is the 
incapability to conceive in a couple who have had at 
least one successful conception in the past (4). Infer-
tility can be attributed to anomalies associated with 
either male or female reproductive systems or with 
both partners. Several factors can disturb the process 

of fertility at any step. For example, female infertility 
may be due to one or more reasons such as, polycystic 
ovary syndrome (5), hormonal disorders (6), prema-
ture ovarian failure (7), genital infections (8), endo-
metriosis (9), fallopian tube obstruction (10), con-
genital uterine anomalies (11), uterine synechiae (12), 
or other medical complications (diabetes and thyroid 
disorders) (13-14). 

Nevertheless, male infertility is due to hormonal im-
balances, and sperm abnormalities (3-15). Other main 
causes of infertility could be age of a couple (16), oc-
cupation, and socio-economic status (17). Few studies 
were dedicated to determine the prevalence and as-
sociated risk factors for infertility in Morocco. There-
fore, our aim was to determine the difference between 
primary and secondary infertilities and to better un-
derstand the main infertility associated factors in the 
Moroccan population. 
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Materials and Methods
This cross-sectional study was conducted with the approval 

of the Ethic of the Moroccan health authorities in the region 
of Marrakech-Safi. This region is located in the middle of 
Morocco and consists of one state and eight administrative 
provinces. This study was conducted at different public and 
private health centers in the region of Marrakech-Safi. A sam-
ple of 619 infertile women referring to these health centers 
was selected by a simple random sampling method, between 
1 October 2013 and 31 December 2015. The subjects were 
chosen without any previous appointments.

The study protocol was explained and the informed con-
sent was obtained from all participants before enrolment. In 
this study, all data was collected through a questionnaire and 
the information provided by health booklets for each married 
woman who had difficulty becoming a mother after at least 12 
months of regular unprotected sexual intercourse. The ques-
tionnaire contained different elements: socio-economic data, 
demographic characteristics, age of the couple, and their nutri-
tional status. Also, searching health booklets provided history 
and clinical information [urogenital infections, medical com-
plications, diabetes, thyroidism, menstrual disorders, polycys-
tic ovary syndrome (PCOS), tubal dysfunction, varicocele and 
congenital uterine anomalies] and methods of diagnosis, par-
ticularly the results of ultrasounds, hysterosalpingographies, 
hysteroscopies, hormone levels and semen analyses. 

Other data associated with male and female reproductive 
organs were included such as menstruation disorders, uterine 
malformations, hormonal imbalances, varicocele, the quality 
of sperms, and other medical complications. 

The subjects who had met our inclusion criteria were mar-
ried women during their childbearing ages, who had referred 
to health centers for infertility problems after 12 months of 
trying for pregnancy. Prior to this research study, the collec-
tion tool was tested with a pilot group of women similar to 
those wishing to participate voluntarily in this survey. All 
women were entered into the study and their associated data 
was collected by trained research nursing students. 

Statistical analyses 

A one-sample Kolmogorov-Smirnov test was used to ana-
lyze normality for continuous variables. A Chi-square test and 
Fisher’s exact test were used for categorical variables.

Student’s t test was used to estimate the observed differ-
ences between the means. The multivariate data analysis was 
used to allow for the elimination of the confounding factors 
and entering the weight of the associated variables with the 
type of infertility in the bivariate analysis set at 0.2. These 
variables were used to identify factors that were independent-
ly associated with secondary infertility. Associations were 
measured in odds ratio (OR) with 95% confidence intervals 
(CI). Data analyses were carried out using SPSS (SPSS Inc. 
for Windows version 10.0, Chicago). For all analyses the dif-
ferences were considered significant when P<0.05.

Results

A total of 619 infertile women were included in this study, 
417 (67.37%) with primary infertility and 202 (32.63%) with 
secondary infertility.

Infertility in Morocco: Difference and Associated Factors

Table 1: Comparison of socio-economic and demographic characteristics between primary and secondary infertilities

P value Secondary infertility 
n (%) or
Mean ± SD

Primary infertility 
n (%) or 
Mean ± SD

Variables and modalities

0.000131.95 ± 5.628.7 ± 5.7Women’s age (Y)

0.00326 (12.9)
176 (87.1)

28 (6.70)
389 (93.3)

Socioeconomic status
    Low
    Average and high

0.490172 (85.1)
30 (14.90)

351 (84.2)
66 (15.80)

Nutritional status
    Normal weight
    Excess weight 

0.0001146 (72.3)
56 (27.7)

145 (34.8)
272 (65.2)

Duration of marriage           
    >5 Y
    ≤5 Y

0.075112 (55.4)
90 (44.6)

269 (64.5)
148 (35.5)

Period of infertility           
     ≤3.8 Y                                     
    >3.8 Y                            

0.023
0.033
0.183

60 (29,70)
182 (90,09)
15 (7.4)

163 (39.08)
394 (94.48)
45 (10.8)

Imaging tests (women)
    Hysterosalpingography (HSG)
    Pelvic ultrasonography
    Hysteroscopy/ laparoscopy

0.063
0.008

70  (34.65)
00 (00)

177 (42.44)
14  (3.14)

Biological tests (women)
    Hormonal tests
    Post-coital test 

0.001
0.001
0.001

38.8 ± 6.8
60 (29.7)
59 (29.2)

35.8 ± 7.7
239 (57.3)
237 (56.8)

Partner age (Y)
Partner consultation
Semen analysis 
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The socio-economic and demographic characteristics 
between primary and secondary infertilities are present-
ed in Table 1. The average of women’s ages were 28.7 ± 
5.7 years and 31.95 ± 5.6 years in primary and second-
ary infertility, respectively. The average ages of their 
husbands were 35.8 ± 7.7 years and 38.8 ± 6.8 years in 
primary and secondary infertility, respectively. The dif-
ference between their ages was significant. Also, a good 
socio-economic situation was reported by primary in-
fertile women (93.3%) compared to those with second-
ary infertility (P=0.003). After that, the majority of these 
women reported that their weights were normal and only 
15% had excess weight. Furthermore, a longer duration of 
marriage was reported in secondary infertility compared 

with primary infertility (P=0.001). 
However, the duration of infertility was not different in 

the two groups of infertility. In comparison to secondary 
infertility, primary infertile women showed enthusiasm 
for medical diagnosis such as hysteronsalpingography 
(39.08%), and pelvic ultrasound (94.48%). However, in 
secondary infertility, 70.3% of spouses refused to see a 
specialist compared with the primary infertility group 
(P=0.001). The semen analysis was mainly practiced to 
evaluate primary infertility (56.8%) with a significant dif-
ference.

The clinical characteristics between the two groups of 
infertility were presented in Table 2. With the exception of 

Table 2: Comparison of clinical characteristics between primary and secondary infertilities
P value Secondary infertility

n (%)
Primary infertility
n (%)

Variables and modalities

0.191
0.782
0.290
0.620

92 (45.5)
27 (38.6)
15 (7.4)
53 (29.1)

213 (51.1)
65 (36.7)
22 (5.3)
107 (27.2)

Ovulation disorder
    Menstrual disorders
    Hormone disorder (FSH, LH, AMH)
    Endocrine diseases (diabetes, thyroid)
    Polycystic ovary syndrome

0.58141 (68.30)105 (64.40)
Tubal factors
    Obstruction and tubal dysfunction

0.290
0.065

8 (13.3)
6 (10.0)

14 (8.6)
6 (3.7)

Endometriosis/pelvic adhesion
    Endometriosis
    Uterine synechiae

0.554
0.721
0.760
0.810

15 (8.2)
13 (7.1)
4 (2.2)
33 (16.3)

27 (6.9)
25 (6.3)
12 (3.0)
65 (15.6)

Uterine and cervical factors
    Congenital uterine anomaly
    Fibroids
    Polyps 
    Genital infections

0.263
0.001

4 (6.7)
12 (20.3)

31 (13.00)
107 (45.1)

Male factors
    Varicocele 
    Abnormal sperm

0.003
07 (11.30)
04 (6.50)
41 (66.10)
10 (16.10)

20 (8.33)
54 (22.5)
106 (44.20)
60 (25)

Origin of infertility
    Unexplained infertility 
    Male infertility
    Female infertility
    Mixed infertility

FSH; Follicle stimulating hormone, LH; Luteinizing hormone, and AMH; Anti-mullerian hormone.

Table 3: Variables independently associated with primary (n=202) and secondary (n=417) infertilities, according to the multiple logistic regression model

95%              CIORP valueχ2βVariables and modalities
1.5491.0381.2680.0205.3930.237Women age
1.0290.7510.8790.1092.562-0.129Partner age
14.701.0113.830.0483.8481.342Socio-economic status

2.6060.1940.7120.6080.264-0.340Hysterosalpingography

-0.0000.0000.9990.000-18.499Post-coital test

5.5160.0050.1620.3121.021-1.817Partner consultation

2.5740.3070.8890.8290.047-0.117Menstrual disorders

57.3140.7236.4390.0952.7881.862Uterine synechiae

2.2380.2320.7210.5710.321-0.328Abnormal sperm

2.9040.4031.0820.8750.0250.079Hormone disorder

65.6852.28912.2630.0038.5692.507Duration of marriage: ≥ 5 Y

1.0460.0420.2100.0573.628-1.560Period of infertility: ≥3, 8 Y

OR; Odds ratio and CI; Confidence intervals.
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menstrual disorders, the major causes of primary infertil-
ity were entirely due to male reproductive organs, particu-
larly varicocele and abnormalities of semen, with a signif-
icant difference. The main causes of secondary infertility 
were observed mostly among women; such causes include 
hormonal disturbance, medical complications, polycystic 
ovary syndrome, tubal dysfunction, genital infections, 
uterine anomalies, endometriosis and adhesions without 
significant difference. However, according to multiple lo-
gistic regression models, variables independently associ-
ated with primary and secondary infertility, are presented 
in Table 3. In this model, the duration of marriage (OR= 
12.263: 2.289-65.685), the age of the woman (OR=1.268: 
1.038-1.549), and the socio-economic status (OR=3.83: 
1.011-14.70) were relatively independent predictive vari-
ables associated to secondary infertility. 

Discussion
To our knowledge, this is the first study able to deter-

mine the difference between primary and secondary infer-
tility in Morocco and to distinguish among the associated 
factors. The overall rates of primary and secondary infer-
tility were 67.37 and 32.63%, respectively. This result is 
similar to those published in other areas of Africa (18). In 
secondary infertility, the couple’s average age was higher 
when compared to those who had primary infertility. Pre-
viously, this age difference has been highlighted by other 
researchers to some degree (17).  

In this study, this result can be explained partly by a ma-
jor change in the age for marriage in Morocco (from 17.3 
years old in 1960 to 26.6 years old in 2010) (19). The age 
of couple is clearly an important factor in reproduction, as 
a woman’s fertility is strictly dependent on age. The peak 
of ability to reproduce usually around the age of 20 years 
for women. Indeed, it starts to decline from the age of 30, 
and reduce severely from the age of 40 (16). 

In secondary infertility, an overly long duration of mar-
riage and an advanced age of the couple could decrease 
their chances of having a new child. This finding was 
close to the one recorded by Keskin et al. (17). Also, the 
socio-economic level of a couple can influence the type 
of their infertility.

In primary infertility, the majority of women with rela-
tively high-to-moderate socio-economic status are able to 
resolve their infertility problems. This status can provide 
fast and easy access to several diagnostic methods and 
infertility treatments (21). Moreover, excess body weight 
of women was a powerful determinant of infertility risk 
by ovulation disorders (22). 

According to the perception of the participants, how-
ever, their body weights were normal in both primary and 
secondary infertility groups. This perception is not com-
patible with that observed among Moroccan population 
(23). Also, the apparent weight does not always reflect 
actual weight status based on the body mass index (24). 
In fact, the diagnosis of male infertility is an essential step 

for a quick and effective treatment. However, the sperm 
abnormality is the major cause for infertility (45.1%) 
among primary infertile men compared to secondary in-
fertility (20.3%). 

This result can be explained by the advanced age and 
also exposure to urogenital infections affecting the quan-
tity and the quality of sperms. In Africa, the sperm abnor-
malities were estimated at 68% for the age 31-40 years 
(15). In this investigation, the rate of female infertility 
was significantly higher in secondary infertility than pri-
mary (66.10 vs. 44.20%). Also, the most common causes 
of female infertility were ovulation disorders, which man-
ifest themselves by sparse or absent menstrual periods 
(22). Furthermore, certain studies have demonstrated that 
40 to 50% of infertilities were due to female reproductive 
organs (21). 

Finally, the difference between primary and secondary 
infertilities in Morocco was relatively associated with 
three independent variables, particularly the duration of 
marriage (OR=12.263: 2.289-65.685, the woman’s age 
(OR=1.268) and socio-economic position (OR 3.83). Fur-
thermore, the bounds of this interval were very far from 
the value 1, which means that the result was positive and 
therefore the duration of infertility was strongly related to 
secondary infertility. 

To reduce the limitations in our study, further investiga-
tions should be undertaken with control groups of fertile 
women to provide additional information on risk factors 
for male and female infertility. Furthermore, a high-quali-
ty dialogue between all participants will be recommended 
for better management of infertility.

Conclusion
In this study, primary and secondary infertilities were 

due to the intersection of several demographic characteris-
tics and medical factors. However, woman’s age, duration 
of marriage and socio-economic status had a significant 
impact to accentuate the severity of secondary infertility. 

Acknowledgements
The authors would like to thank all the women who par-

ticipated in this investigation and all others who assisted 
us in this work. In this study, all authors declare no con-
flicts of interest and no financial support of a company or 
a financial organization. Finally, special thanks go to the 
Health authority of Marrakesh.

Author's Contribution
A.B., N.E., R.A.A, A.B., M.C.; Contributed to concep-

tion and design. A.B., N.E., R.A.; Contributed to all ex-
perimental work, data and statistical analysis, and inter-
pretation of data. A.B., N.E., M.C.; Were responsible for 
overall supervision. A.B., N.E.; Drafted the manuscript, 
which was revised by M.C. and N.E.  All authors read and 
approved the final manuscript.



Int J Fertil Steril, Vol 12, No 2, Jul-Sep 2018              146

Benksim et al.

References
1. Blaževičienė A, Jakušovaitė I, Vaškelytė A. Attitudes of fertile and 

infertile woman towards new reproductive technologies: a case 
study of Lithuania. Reprod Health. 2014; 11(1): 26.

2. Gurunath S, Pandian Z, Anderson RA, Bhattacharya S. Defining 
infertility-a systematic review of prevalence studies. Hum Reprod 
Update. 2011; 17(5): 575-588. 

3. Smith JF, Walsh TJ, Shindel AW, Turek PJ, Wing H, Pasch L, et al. 
Sexual, marital, and social impact of a man's perceived infertility 
diagnosis. J Sex Med. 2009; 6(9): 2505-2515.

4. Tabong PT, Adongo PB. Infertility and childlessness: a qualitative 
study of the experiences of infertile couples in North Ghana. BMC 
Pregnancy Childbirth. 2013; 13: 72.

5. Lash MM, Yaghamee A, Strohsnitter W, Lalwani S. Association be-
tween secondary infertility and fallopian tube obstruction on hys-
terosalpingography. J Reprod Med. 2008; 53(9): 677-680.

6. Kazerooni T, Dehghan-Kooshkghazi M. Effects of metformin ther-
apy on hyperandrogenism in women with polycystic ovarian syn-
drome. Gynecol Endocrinol. 2003; 17(1): 51-56.

7. Shen SY, Huang SY, Hsieh CH, Hsu MI, Cheng CY, Hsu CS. 
Clinical and biochemical characteristics of women with men-
strual disturbance. Taiwan J Obstet Gynecol. 2014; 53(2): 178-
182.

8. Goundry AL, Finlay ER, Llewellyn CD. Talking about links between 
sexually transmitted infections and infertility with college and uni-
versity students from SE England, UK: a qualitative study. Reprod 
Health. 2013; 10: 47.

9. Wang PH, Su WH, Sheu BC, Liu WM. Adenomyosis and its vari-
ance: adenomyoma and female fertility. Taiwan J Obstet Gynecol. 
2009; 48(3): 232-238.

10. Lavy G, Diamond MP, DeCherney AH. Ectopic pregnancy: its relation-
ship to tubal reconstructive surgery. Fertil Steril. 1987; 47(4): 543-556.

11. Celik NY, Mulayim B. A mullerian anomaly ''without classification'': 
septate uterus with double cervix and longitudinal vaginal septum. 
Taiwan J Obstet Gynecol. 2012; 51(4): 649-650

12. Umdagas HA, Kawuwa BM, Hajara US, Mohammed S. Prevalence 
of uterine synechiae among infertile females in a Nigerian teaching 
hospital. J Obstet Gynaecol. 2006; 26(4): 351-352.

13. Codner E, Merino PM, Tena-Sempere M. Female reproduction and 

type 1 diabetes: from mechanisms to clinical findings. Hum Reprod 
Update. 2012; 18(5): 568-585.

14. Menif O, Omar S, Feki M, Kaabachi N. Hypothyroidism and preg-
nancy: impact on mother and child health. Ann Biol Clin. 2008; 
66(1): 43-51.

15. Ugwuja EI, Ugwu NC, Ejikeme BN. Prevalence of low sperm count 
and abnormal semen parameters in male partners of women con-
sulting at infertility clinic in Abakaliki, Nigeria. Afr J Reprod Health. 
2008; 12(1): 67-73.

16. Dunson DB, Baird DD, Colombo B. Increased infertility with age in 
men and women. Obstet Gynecol. 2004; 103(1): 51-56.

17. Keskin U, Coksuer H, Gungor S, Ercan CM, Karasahin KE, Baser 
I. Differences in prevalence of sexual dysfunction between primary 
and secondary infertile women. Fertil Steril. 2011; 96(5): 1213-
1217.

18. Ikechebelu JI, Adinma JI, Orie EF, Ikegwuonu SO. High prevalence 
of male infertility in southeastern Nigeria. J Obstet Gynaecol. 2003; 
23(6): 657-659.

19. Elkhoudri N, Amor H, Baali A. Self-reported postpartum morbidity: 
prevalence and determinants among women in Marrakesh, Mo-
rocco. Reprod Health. 2015; 12(1): 75.

20.  Akhondi MM, Kamali K, Ranjbar F, Shirzad M, Shafeghati S, Arda-
kani ZB, et al. Prevalence of Primary Infertility in Iran in 2010. Iran 
J Public Health. 2013; 42(12): 1398-1404.

21. Kumar N, Singh AK. Trends of male factor infertility, an important 
cause of infertility: a review of literature. J Hum Reprod Sci. 2015; 
8(4): 191.

22. Ramlau-Hansen CH, Thulstrup AM, Nohr EA, Bonde JP, Sorensen 
TI, Olsen J. Subfecundity in overweight and obese couples. Hum 
Reprod. 2007; 22(6): 1634-1637.

23.  Benghanem GM, Elseviers M, Zamd M, Alaoui AB, Benahadi N, 
Trabelssi EH, et al. Chronic kidney disease, hypertension, diabe-
tes, and obesity in the adult population of Morocco: how to avoid 
"over"- and "under"-diagnosis of CKD. Kidney Int. 2016; 89(6): 
1363-1371.

24. Mikolajczyk RT, Maxwell AE, El Ansari W, Stock C, Petkeviciene J, 
Guillen-Grima F. Relationship between perceived body weight and 
body mass index based on self-reported height and weight among 
university students: a cross-sectional study in seven European 
countries. BMC Public Health. 2010; 10(1): 40.

 


