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Abstract 

Getting pregnant after infertility management is a more challenging situation in some under equipped sub-Saharan 
setting. To highlight the determinants of conception without Assisted Reproductive technology (ART) in a low-
income area. The current study concerned  2958 patients who sought care for infertility in the Mayo Hospital , 
Lady Willingdon Hospital Lahore and Khyber Teaching Hospital, from January 2018 to December 2018. For them, 
any technique of ART was used. Age of patients ranged from 18 to 49 with average of 33.2 ± 5.6 years old. After 
treatment, 249 (9%) patients conceived (clinical pregnancy). Most of the patients who conceived were less than 
36 years, without history of illegal abortions et who suffered from genital infections. The treatments closely 
associated with conception were antibiotics (73%), hydrotubation (12%) ovulation inductors (11%) and 
gynecologic surgery (4%). In that setting, ART is a must. Very few infertility problems, apart from infection and 
its consequences, can get solution 
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Introduction 

Getting pregnant after infertility management is a more challenging situation in some under equipped area. In spite 
of the high prevalence of infertility (25% - 30%), relevant care, represented by Assisted Reproductive techniques 
(ART) are not only generally unavailable, but more expensive in most of those settings where they are 
implemented [1] [2] . Resorting to former attitudes without ART is then the rule. 

Couple infertility, defined as the failure to conceive after at least a year of regular and complete intercourse 
without any contraception, is a worldwide public health problem [3] [4] [5] ; especially in sub Saharan setting [6] . 
The tuboperitoneal lesions from infectious origin constitute the main cause of infertility [7] . That region is among 
pronatalists areas where infertility is a source of social dramatic consequences like: stigmatization, reject, divorce, 
polygamy and depression [8] [9] . Belonging to a strong growth demographic region, secondary infertility is the 
most prevalent. Indeed, with a high desire to procreate, there is less attention to use contraceptive method, like 
barrier, that prevent also from sexual transmitted infection (STI) [10] . 

The STI with postpartum infection are the main cause of tubal infertility by tubal occlusion among with, 
peritoneal and peritubo ovarian adhesions. Assisted Reproductive Techniques (ART) constitutes the relevant way 
to take care of those patients. Unfortunately, they are unavailable in some sub-Saharan areas because of the 
difficulties to acquire equipment; and the way many government’s decision makers perceive the problem of 
infertility [2] [11] . According to WHO, the Reproductive health is a complete well being of people concerning 
genital apparatus: its function and its functionality, not only the absence of disease. That definition takes in account, 
couple infertility and its consequences [12] . Unfortunately, in many sub-Saharan countries, Reproductive health 
is reduced to contraception methods. So, organizing facilities to take care of infertility is considered as spending 
money for free. In the other hand, ARTs are so expensive (cost of ovulation inductors and investigations) that few 
can afford that by themselves [11] . In that situation many medical institutions providing infertility care don’t 
dispose of ART facilities. 

Until 2013, more than 450 ART centers were available in USA, with 12,000 dollars for one tentative; 
supported by the patient; in France, 106 centers with 2500$ a tentative, supported by social security facilities [13] 
[14] [15] . In Africa continent, few centers providing ART were available [16] [17] : three in Kenya and one in 
DRC, where cares are supported by the patients themselves. Consequently, many infertile patients were treated 
without using ARTs. 

The aim of the current study is to highlight the determinants of conception in a program of infertility 
management out of ARTs, in a low-income setting. 
 

Results 

1) General patients’ characteristics 
The mean age of patients was 33.2 ± 5.6 years and ranged from 18 to 49 years old. Most of them (34.3%) were 
above 35 years, followed by those between 31 to 35 (32.1%). The mean age of menarche was 13.8 ± 1.8 years 
ranging from 8 to 22 years. The majority of patients were nulliparous (62.9%), three percent (2.8%) were 
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multiparous and two third (65.6%) had secondary infertility. Forty percent of the patients had a history of at least 
one illegal abortion. Almost all of them (97.4%) were married. 

The male partners mean age was 40.3 ± 6.3 years old with the extreme of 24 and 74 years. The majority of 
them (51.7%) were between 31 and 40 years old. Mean infertility duration was 4.3 ± 3.7 years with a quarter 
(26.6 %) having consulted after 5 years of infertility. Forty-one percent had a history of previous abdomno pelvic 
surgery, among them appendicectomy (13%) and myomectomy (8.9%) were the most frequent. Most of patients 
were overweight (39.6%) and a fifth (20.1%) frankly obese. 

After first visit and preliminary investigations, genital infection (low and high genital infection) was the most 
frequent main diagnosis (46.7%) followed by uterus myoma (21.9%). 

At hysterosalpingography (for 1219 patients) almost a half (46.5%) had tubal occlusion with 33.5% bilateral 
occlusion. The endometrial biopsy revealed 43 (5.04%) patients with endometritis; among them 38 cases (88.3%) 
of nonspecific endometritis and 2 (4.6%) of tuberculosis endometritis. Among the 647 spermograms, 75% were 
abnormal (52% oligoasthenozoospermia, 18% oligozoospermia; 4% azoospermia and 1% 
oligoasthenoteratozoospermia). According to the diagnosis, different treatments were applied 

 
 
2) Conception among those patients 
From the 2913 patients who attending infertility clinic, 249 conceived (9%). To consider the treatment immediately 
followed by conception, we had antibiotics in 73% patients, ovulation inductors in 11%, the actually abandoned 
hydrotubation in 12% and surgery in 4% (Figure 1). 
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Mean age of the case group was lesser (31.3 ± 5.0 years) than the control (33.4 ± 5.6 years) (p = 0.000). 

Furthermore, the case group partners mean age was lesser (37.8 ± 5.7 years) than the controls partners (40.5 ± 6.0) 
(p = 0.000). According to Table 1, below 36 years, 11% of patients conceived vs 4.2% above (p = 0.000). There 
was no difference (p = 0.5) between the rate of conception between primary infertility patients (9.3%) compared 
to secondary (8.6%). Illegal abortion was more (p = 0.000) frequent (41.2%) among the controls than the cases 
(27.54%). The conception frequency decreased with the number of illegal abortion (p = 0.000): from 14% for 
patients without history of illegal abortion to 5% for the ones with more two abortion (Table 2). 
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Almost all the patients were married (99.15% vs 97.21%); no difference between married and singles for 
conception rate (p = 0.075). The percentage of the patients who conceived decreased steadily (p = 0.000) with the 
infertility duration. 

Legend: OAT = oligoasthenozoospermia; BTO = Bilateral tubal occlusion; UTO = Unilateral tubal occlusion; 
Others = synechiae, spicules. 21.5% after a year; 16% after two years and 7% after 5 years). 

A third of the two groups (34.2% and 39.6%) had a history of abdomino-pelvic surgery, with appendicectomy 
as the most frequent (13%). There was no difference (p = 0.150) between the surgeries indication and the 
conception rate. 

The mean BMI of the case group (25.23 ± 4.3) was less (p = 0.0014) than controls’ (26.73 ± 5.18). Obesity 
was more frequent (21.28% vs 13.92%) among controls (p = 0.0014) than case group. In comparison with the 
normoweighted group; the rate of conception was low in thinness category and decreased with the BMI above 30 
kg/m2 (0.001). Genital infection, after physical examination and first line investigations, was the main diagnosis 
(22.67% vs 17.68%) but more frequent among the ones who conceived (0.000); and myoma more frequent in 
control group (8.66% VS 6.88%) (p = 0.000). According to Table 2, there was no difference between case group 
and control regarding HSG (p = 0.073) and endometrial biopsy (p = 0.059) findings for conception. The majority 
patients (44.45% vs 46.5% had any tubal occlusion (bilateral tubal occlusion: 34.39% vs 33.39%). A tenth (12%) 
of patients with BTO conceived. Among the patients with endometritis, sixteen percent conceived after treatment. 
3) Determinants of Conception 
The variables significantly associated with conception were the age of patients and of their partners, BMI and the 
number of illegal abortions. 

Patients of less than 36 years old had three times more chance to conceive than the ones above; especially for 
those of 25 - 30 years cluster (OR = 2.9; 95% IC: 1.978 - 4.286). Overweight and obesity were associated with the 
reduction of the chance of conception in comparison to the thinness (p = 0.002 and p = 0.03). The chance of 
conception decreased with the number of illegal abortions: a history of 1 to 2 abortion reduced the chance of 
conception of 42% (p = 0.002) and 70% (p = 0.009) from 3 abortions. Patients whose male partners was less than 
41 years old had twice more chance to conceive compared to those whose partners had more than 40 years old; 
this association was at the edge of significance (p = 0.052). 

The chance to conceive decreased with the duration of infertility: one year, two and 3 to 5 years clusters were 
associated with respectively four, three and two times more chance to conceive than the ones above 5 years (p = 
0.000). Patients with tubo-peritoneal lesions at HSG had the chance of conception decreased of 20% for BTO; 30% 
for UTO and 55% for others (deformation of uterine cavity, adenomyosis) compared with those without. 

In multivariate analysis (Table 3), the age of patients, the BMI remained significantly (p = 0.017 and 0.028) 
associated with conception. In comparison with those of more than 35 years, patients of less than 25 and 31 - 35 
clusters had respectively 24 and 6 times more chance to conceive (p = 0.017 and 0.028). The chance of conception 
was reduced by 95% for overweight patients (p = 0.033) than the thins. 
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Discussion 

General Patients Characteristics 
The average age of the patients was 33.2 ± 5.6 years raging from 18 to 49. That was close to our findings in 2011: 
33.7 ± 5.2 years old [19] . In the contrary, that mean age was superior to the ones, found by our team 15 years 
before [20] , by Cissé et al., 1997 [21] and Moreira, 2008 in Senegal [17] respectively: 29.5; 26 and 28 years. That 
observation is consistent with Belaish et al., 2009 who noticed the increase of age at first motherhood year by year, 
in the world. Many women get married more and more later [22] . Furthermore, the high rate of illegal abortions 
among patients (40%) pleads for great sexual activity meanwhile, without contraception barrier, that constituted a 
risk factor for sexual transmitted infection and its consequence leading to tubal infertility. 

The mean duration of infertility was ranged from 1 to 25 Years with an average of 4.3 ± 3.7 years, comparable 
to our findings in 2011 [19] and Stacey in USA among blacks patients and Hispanics in comparison with white 
American and those of Chinese origin [23] . The long duration of infertility could be explained not only by 
ignorance and poverty, but mostly by the patients’ itinerary. They go for alternative medecine (traditional medicine 
providers) first before relying on western medicine [19] . 
2) Conception after Management 
Nine percent of infertile patients conceived (clinical pregnancy). Considering only the patients who persevered to 
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the beginning of paraclinical investigation (HSG), (1219 patients), the conception rate climbed to 11.09%. In 
comparison to Western ARTs centers results, that rate is, naturally very low [11] . No conception occurred in 
patients, whose partners were azoospermia or with OAT and the ones with history of tubal reparative surgery. 

The mean age of the conception group (31.3 ± 5.7 years) was significantly (p = 0.000) lower than controls 
(33.4 ± 5.6 years). Conception rate was 11% in group of patients less than 36 years old and 4% above. Considering 
the association between conception and predictors, the patients less than 36 years old had three times more chance 
to conceive than those above (p = 0.000). Noticed in univariate analysis, that association persisted in the 
multivariate analysis. Adjusted with other predictors effects, patients of less than 25 years old had 24 times more 
chance to conceive than those above 35 years old (p = 0.017). That is consistent with the progressive decrease of 
female fertility from age of 30 according to Broeckmans et al., 2007 curve [24] . This is mainly explained by 
ovarian ageing and the occurrence of pathologies related to female ageing, like myomas and endometriosis [25] . 
And we have to take in account, the high risk of tubal infertility due to risky sexual behavior (STI and VIH) of 
patients before maternity desire, illustrated by a high rate of illegal abortion. 

The rate of conception declined significantly (p = 0.000) with the duration of infertility: 21.5% for patients 
with one year and 6.9% for patients of more than 5 years. Furthermore, patients seeking infertility care after one, 
two and 3 - 5 years clusters had respectively 4, 3 and 2 times more chance to conceive in comparison with those 
who consulted more later (p = 0.000 and p = 0.062). That decreasing of the chance of conception is consistent with 
the decrease of fecundability according to the duration of fertility as stated by Schwartz [26] . Indeed, if the 
fecundability is around 25% at the beginning [24] , it falls by 16% after 6 months, 8% after 2 years and 4% after 
5 years. That could be explained by the fact that longer is the duration of infertility, more likely the patients are 
aged. According to previous study in France, 44% of infertile women aged more than 40 years had more than six 
years of infertility. In addition, female and male gametes alterations and the reduction of intercourse frequency by 
ageing reduce the chance of conception per cycle [27] . 

The mean age of the partners case (37.8 ± 5.7 years) was significantly lesser (p = 0.000) than the controls 
(40.5 ± 6.0 years). The patients whose male partners were lesser than 41 years old had three times more chance to 
conceive than the elder ones (p = 0.05). That situation can be explained by the decrease of the sperm quality with 
the age, because of the alteration of spermatogenesis and vascularization related to testicular ageing. It is reported 
the decrease of Leidig cell number with reduction of testosterone production and increase of tissue fibrosis [28] . 

In the USA, Fisch et al., 1996 noticed the reduction of sperm motility of 0.17% from the age of 30 years [29] . 
Furthermore, Anger et al., 1995 noticed the decrease of sperm motility of 0.6% to 12% and the increase of sperm 
abnormal form, from 0.9% to 18% between 30 to 50 years [30] . 

The majority (51.7%) of the patients who conceived were norm weighted, a few (13.9%) were obese and 
underweighted (2.8%). Compared to underweighted patients, the chance of conception decreased by 50% (p = 
0.002) for overweighed and 60% (p = 0.003) for obese. Furthermore, adjusted to other factors, overweight reduced 
the chance of conception by 95% (p = 0.033) compared to underweighted patients. Age of the patients seemed to 
explain partially that observation. Indeed, 75% of underweighted patients were younger than the overweighed and 
obese, who were older than 35 years. Gensik et al., 2007 [31] and Brewer et al., 2010 [32] in USA, noticed the 
reduction of the chance of conception by 18% among over weighted and obese patients in comparison with the 
norm weighted (OR = 0.92 and 0.82). 

A tenth (11.03%) of patients with bilateral tubal occlusion conceived after treatment. In the current study, the 
main treatment of tubal occlusion was hydrotubation, which was also a treatment associated with conception. The 
occurring of conception in this situation poses also the problem of the validity of HSG findings compared to the 
laparoscopic ones [33] Indeed, in all studies related to this aspect it was noticed that HSG was more specific than 
sensible, with a high rate of false positive results [33] . 

No conception had been noticed among couple whose male partner had OAT and azoospermia; situations that 
can be resolved quasi exclusively by ART [34] . 

Among the patients who conceived, 37.5% had genital infection as main diagnosis followed by the ones 
without any diagnosis (24.8%), and there were 12% with hyperprolactinemia and 11.4% each with myoma and 
ovarian dystrophy. 

Genital infection was the most frequent diagnosis for all patients (46.4%). Furthermore, almost half of partner 
spermogram had leucocytospermia (46.4%) and the majority (52.84%) had other spermogram abnormalities 
associated with leucocytospermia, the best stigma of infection. It is well known that infection and its consequences 
(tubo-peritoneal, ovarian dysfonction) were the main responsible of infertility in subsaharan setting [7] . 

Antibiotherapy was the most frequent treatment immediately associated with conception apart from some 
conception that occurred after some old fashioned techniques like hydrotubation. 

The limit of the current study is its retrospective design, that could not allow to explore some predictors; 
Despite this weakness, in the other hand its strength is the huge number of patients 
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Conclusion 

In conclusion, to take care of infertile couple out of ART, the conception is more likely to occur in patients aged 
less than 36 years, with infertility duration less than 3 years, normal weighted, without history of illegal abortion 
and tubal surgery, suffering from genital infection; a partner of less than 41 years old, without OAT and 
azoospermia. The main treatment closely related to conception was antibiotics, followed by hydrotubation and 
ovarian induction. 
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