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Introduction: Couple infertility is a common clinical condition that is too often 

treated with assisted reproductive techniques (ARTs) without a proper evaluation 

of both male and female factors. To improve the likelihood of natural 

conception, fertility awareness methods (FAMs) are widely used.

Methods: We performed a multicenter prospective study enrolling couples with 

primary idiopathic infertility who were seeking natural conception. Participants 

were followed for 12 months using FAMs, and their outcomes were compared 

with those of couples who only used ARTs. The aim of our study was to 

evaluate the pregnancy rate after 12 months among couples with idiopathic 

infertility using FAMs compared with those who immediately pursued ARTs. 

We evaluated 41 couples in the FAM group and 56 couples in the ART group.

Results: In the FAM group, we reported a pregnancy rate (PR) of 51.22%. Among 

women aged <34 years, we reported a PR of 90.9%, while it decreased to 36.7% 

among women aged 35–39 years. In the ART group, 10 couples achieved 

pregnancy (PR 17.8%). Within this group, we reported a PR of 30% among 

women aged <34 years and 17.4% among women aged 35–39 years.

Discussion: After 12 months of unprotected intercourse without spontaneous 

conception in women younger than 35 years or after 6 months in women 

aged 35–39 years, couples should undergo a complete multidisciplinary 

diagnostic evaluation involving both the male and female partners. If a 

diagnosis of idiopathic infertility is established at the end of this process, 

couples (especially younger ones) may be advised to wait an additional 

12 months while using FAMs, as no advantage has been observed with direct 

access to ARTs. They could then be referred to ART if a spontaneous 

pregnancy is not achieved during this period.
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Introduction

Couple infertility is defined as the inability to conceive after 12 

months of regular, unprotected sexual intercourse (1). It is a 

common clinical condition with negative clinical, economic, and 

psychosocial impacts, affecting about 20% of couples worldwide 

(2–5).

In light of the evidence that infertility is a condition affecting 

the couple as a whole, it is clinically (and even ethically) 

appropriate to delve into both male factor and female factor 

infertility (MFI and FFI, respectively) (6–9). In fact, MFI is 

present, either alone or in combination with FFI, in almost half 

of the overall cases of couple infertility (4, 9).

Idiopathic or unexplained infertility has been reported in up 

to 30% of infertile couples (10). Nevertheless, the rate of 

idiopathic infertility largely depends on the extent of the 

evaluation prescribed for infertile couples. Indeed, a recent study 

(7) reported a rate of only 8% of idiopathic couple infertility 

when both MFI and FFI were thoroughly studied. Therefore, 

idiopathic couple infertility is a diagnosis of exclusion, which 

might be proposed following all the possible evaluations of male 

and female partners. This approach is of paramount importance, 

as evidence shows that a proper, complete diagnostic work-up 

often allows identification of the main cause of MFI and FFI. 

This is particularly true when dealing with MFI, which is often 

studied solely by semen analysis (6).

MFI might be caused by several risk factors and etiologies 

(including neoplasms, drugs, infections, in1ammatory 

conditions, varicocele, trauma, hormonal alterations, and genetic 

abnormalities), therefore requiring further evaluations to 

properly classify the male partner with a proper diagnosis and 

identify the leading cause of MFI (4, 8, 9, 11–15). A complete 

diagnostic work-up of MFI is therefore advisable to guide 

appropriate therapy for such MFI, for instance, anti- 

in1ammatory, anti-infective, or hormonal therapy, which may 

improve semen parameters and/or restore natural fertility (4, 6, 

7, 9, 16–19).

To improve the probability of conception, fertility awareness 

methods (FAMs) are widely used, especially in couples with 

idiopathic infertility. FAMs are based on the knowledge of 

female physiology and aim to identify fertile and infertile phases 

of the ovulatory cycle through the observation, recording, and 

interpretation of various single or combined indicators of 

fertility, such as cervical mucus characteristics, basal body 

temperature (BBT), and cervical changes.

Interestingly, in fact, cervical mucus plays a pivotal role in 

couple fertility. When mucus becomes markedly estrogenic 

(i.e., characterized by a clear, stretchy appearance and a wet, 

slippery vulvar sensation), it becomes more penetrable to 

sperm and increases reproductive potential. Thus, intercourse 

timed for the days of optimal cervical secretions may 

increase the fecundity rate (20, 21). Several studies have 

demonstrated, at a molecular level, a correlation between 

cervical mucus composition and function, supporting its use 

as a marker of fertility (22). More specifically, in fertile 

couples, the probability of conception is maximum from 3 

days before to 3 days after the cervical mucus peak day, 

whereas the best days to be used in infertile couples appear 

to be from 1 day before to 1 day after the mucus peak day 

(23). Thus, monitoring cervical mucus may help infertile 

couples identify the cycle days with the highest probability 

of conception (24, 25).

These methods are well-tolerated and have been proven useful 

in many couples (26–28), especially in those without any other 

clinical problem causing or being associated with infertility, as is 

the case in idiopathic infertility.

Therefore, the aim of the present study was to evaluate the 

pregnancy rate in a group of couples with idiopathic infertility 

after 12 months of FAM use and to compare this result with the 

pregnancy rate observed in a control group of couples with 

idiopathic infertility who were immediately referred to assisted 

reproductive techniques (ARTs).

Materials and methods

A multicenter prospective study was conducted between 2010 

and 2014 and included 41 couples with primary idiopathic 

infertility who were seeking natural conception. These couples 

were selected from a population of 128 couples using FAMs 

for infertility.

The study design was approved by the institutional review 

board (IRB) of the Ospedali Riuniti di Bergamo, Italy (approval 

date: 14 September, 2009). The study was conducted in 

accordance with the guidelines of the Declaration of Helsinki. 

All participants provided written informed consent.

All couples had been unable to conceive for at least 12 months.

The female partners underwent medical history collection, 

physical examination, hormonal assessment of ovulatory 

function, screening for cervical and vaginal infections, and 

transvaginal sonography, in accordance with current guidelines 

(10). Evaluation of tubal patency was performed using 

sonohysterography or hysterosalpingography in women with 

normal ovarian reserve.

The male partners underwent medical history collection, 

physical examination, standard semen analysis in accordance 

with WHO guidelines, and scrotal ultrasonography (1, 4).

According to current guidelines, idiopathic infertility was 

defined as infertility in couples with normal BMI; apparently 

normal ovarian function, fallopian tubes, uterus, cervix, and 

pelvis; age <40 years; adequate coital frequency; and apparently 

normal testicular function, genitourinary anatomy, and normal 

ejaculate (10).

Normal ovarian function was defined according to ESHRE 

guidelines by the presence of normal menstrual cycles, 

specifically menstrual cycles lasting 24–38 days, menstrual 

bleeding of up to 8 days, and a variation between the shortest 

and longest cycles of <7–9 days. Uterine abnormalities were 

excluded by transvaginal ultrasonography. Hysterosalpingo- 

contrast sonography (HyCoSy) or hysterosalpingography was 

used to confirm tubal patency.

Furthermore, according to the guidelines of the European 

Thyroid Association (29), all patients were tested for thyroid- 

stimulating hormone (TSH), and only those with TSH levels of 

0.30–2.50 mIU/mL were included.

Accordingly, couples were excluded if the female partner was 

aged >40 years, had a body mass index (BMI) >25 kg/m2, had 

irregular menstrual cycles, had altered thyroid function, 
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had abnormal uterine structure and anatomy on ultrasound (US) 

evaluation, or had impaired tubal patency.

All male partners underwent semen analysis, scrotal 

ultrasonography, and hormonal evaluation for follicle- 

stimulating hormone, luteinizing hormone, total testosterone, 

sex hormone-binding globulin, and albumin (to calculate free 

testosterone). Semen microbiological evaluation was prescribed 

in patients with normal hormonal parameters and normal 

testicular volumes who presented with signs/symptoms 

suggestive of semen infection, in patients with normal hormonal 

parameters and normal testicular volumes who presented with a 

reduction in sperm parameters (below the 5th percentile), and 

in patients with alterations in semen volume (below the 5th 

percentile or above 95th percentile), abnormal semen pH 

(normal range: 7.2–7.8), altered semen viscosity or 1uidification, 

leukocytospermia, sperm agglutination, presence of antisperm 

antibodies, or scrotal ultrasound findings suggestive of male 

genital tract infection or in1ammation (4, 7).

We excluded couples from the present study if the male 

partner exhibited altered semen parameters, reduced testicular 

volume or abnormal echogenicity, hormonal abnormalities, 

altered epididymal dimensions or echogenicity, male genital 

tract infections, or varicocele on scrotal US.

Couples with idiopathic infertility provided written 

confirmation of their refusal to immediately undergo ARTs and 

expressed willingness to adopt FAMs by learning the Centro 

Ambrosiano Metodi Naturali (CAMeN) symptothermal method. 

Couples were trained by a qualified instructor.

Each instructor had been previously trained over the course 

of 1 year across 10 Italian S.T. Camen sites for FAMs, 

involving a total of 17 FAM operators. The recruitment of 

FAM operators unfolded through several stages. A year and a 

half before couple enrollment, the project was introduced to 

FAM instructors via a presentation outlining the scientific 

rationale for the use of FAM in facilitating conception among 

infertile couples. They were provided with a dedicated FAM 

operators’ manual containing all necessary materials. 

Throughout the duration of the project, a check on the 

enrollment method and the problems encountered during the 

study phase was conducted.

Participating couples were asked to monitor menstrual cycle 

biomarkers such as BBT and cervical mucus characteristics and 

to record acts of intercourse on the chart of the CAMeN 

symptothermal method (Figure 1).

According to the CAMeN symptothermal method, the fertile 

window begins on the first day cervical mucus is perceived and/ 

or observed (+/–, +, ++ on the specific chart; Figure 1) and 

ends on the third day of high BBT after the mucus peak day 

(30). For the evaluation of temperature, a “cover line” is a line 

drawn above the highest temperature recorded during the low- 

FIGURE 1 

CAMeN symptothermal chart used to register fertility biomarkers in the FAM group.
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temperature phase. Once established, any subsequent temperature 

value exceeding the cover line by at least one-tenth of a degree is 

considered high (31).

For couples seeking pregnancy, we used stringent criteria to 

improve the probability of conception, as follows: (i) the fertile 

window considers only the most fertile days, defined as the 

period from the first day cervical mucus became stretchy/ 

elastic, liquid, watery, or reddish, and/or was associated with a 

wet, slippery, or smooth sensation, until the first day of 

temperature rise, as identified by the “cover line” (32); (ii) the 

higher the number of intercourse acts during the fertile 

window, the higher the probability of pregnancy; (iii) it is 

desirable to refrain from sex for 4 or 5 days before the 

prospective start of the fertility window; and (iv) intercourse 

was preferably advised on days when mucus exhibited its peak 

fertility characteristics.

In the context of FAM, a couple achieved the status of being 

“autonomous” once they had acquired the proficiency to apply 

the method independently. Typically, after two cycles of 

observation, a couple was deemed autonomous. Subsequently, 

the study follow-up period commenced with the first menstrual 

cycle following attainment of “autonomy.” FAM instructors 

reviewed the charts at 3, 6, 9, and 12 months during follow-up. 

Consequently, all data were centrally collected.

As is obvious from the above, the project required the 

involvement of FAM instructors specifically trained in the 

management of infertile couples according to the project rules 

(33). Instructors solicited and included the couples, explained 

the use and rules of the CAMeN symptothermal method, and 

checked the following aspects: correct understanding and full 

completion of charts, absence of intercurrent disease (otherwise, 

referred the couple to a specialist), occurrence of pregnancy and 

test results, willingness of each couple to continue participation, 

and the end of the follow-up period (1 year).

As a control group, we enrolled 56 couples with idiopathic 

infertility, following the same inclusion and exclusion criteria, 

who underwent ART directly. ART operators followed up with 

participant couples to check procedure outcomes and record 

pregnancy and newborn data. The ART-specific details to be 

collected included the type of procedure, the number of oocytes 

retrieved, and the number of embryos transferred.

Statistical analysis

The variables related to the participant couples (e.g., age, 

previous pregnancies, previous ART cycles, and time spent 

seeking pregnancy) are presented as frequencies and percentages 

or means and standard deviations (SDs), as convenient. 

Differences in characteristics between the two groups were 

analyzed using chi-square tests or t-tests as appropriate.

The cumulative proportions of pregnancies in the FAM group 

were calculated at 12 months. The cumulative proportions of 

pregnancies in the ART group were calculated over a complete 

ART cycle, defined as all transfer attempts of fresh and frozen- 

thawed embryos resulting from one episode of ovarian 

stimulation (34).

All statistical tests were two-sided, and differences were 

considered statistically significant at P < 0.05.

Results

Table 1 reports the characteristics of the studied groups. 

Couples in the ART group had a longer history of infertility and 

a higher prevalence of previous failures in ART cycles.

In the FAM group, we reported 21 spontaneous pregnancies, 

with a pregnancy rate of 51.22%. In detail, among patients aged 

<34 years (n = 11), we reported 10 spontaneous pregnancies 

[pregnancy rate (PR) 90.9%]. For patients aged 35–39 years 

(n = 30), the pregnancy rate was reduced to 36.7% (n = 11).

Pregnancies in the FAM group were obtained after 5.9 ± 3.9 

months of observation.

Among the 56 couples in the ART group, in vitro fertilization 

(IVF) was performed in 40 couples and intracytoplasmic sperm 

injection was performed in 16 couples. Supplementary Table S1

reports data about ART cycles in these couples. Ten couples 

reported a pregnancy in the ART group (pregnancy rate 17.8%). 

Among women aged <34 years (n = 10), we reported three 

pregnancies (PR 30%), while in the group of 36 women aged 

35–39 years, we reported eight pregnancies (PR 17.4%). Figure 2

summarizes the pregnancy rate in the general population and 

after stratification by female age.

Supplementary Table S2 reports the clinical criteria of the 

group of couples who, according to our results, are not yet 

candidates for medically assisted reproduction and for whom a 

waiting period combined with FAMs can be recommended.

Discussion

Concerns about the overuse of ARTs have arisen over the last 

20 years due to several factors, including possible short- and long- 

term safety, economic considerations, and a lack of evidence about 

effectiveness in specific populations (such as idiopathic infertility) 

(35–39). In addition, ARTs might pose ethical concerns for certain 

couples, which should be respected and considered to build and 

maintain a healthy connection with patients and to support 

informed, mature decision-making. Previous data have reported 

the importance of a complete diagnostic and therapeutic 

1owchart, including the study of the male infertility factor, to 

restore, when possible, natural fertility (7).

ARTs should therefore be considered within a wider 

perspective of infertility treatment, considering the clinical 

TABLE 1 Characteristics of the studied populations.

Clinical 

characteristics

FAM group 

(n = 41)

ART group 

(n = 56)

Age (female) (years; 

mean ± SD)

33.80 ± 4.02 34.18 ± 3.71

Age (male) (years; mean ± SD) 37.07 ± 5.04 38.54 ± 5.15

Time of research (months; 

mean ± SD)

23.20 ± 20.28 36.03 ± 18.55*

Previous ART cycles (n; %) 2; 4.88% 23; 34.32%*

ART, assisted reproductive technique; FAM, fertility awareness method; SD, 

standard deviation.

*p < 0.05.
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situation, the couples’ desires and their ethical choices, and only 

after a sufficient number of attempts and etiological therapies; 

this approach is also consistent with ethical principles of 

distributive justice, fairness, and prioritization.

From this perspective, whether patients with unexplained 

infertility can benefit from immediate ART treatment or could 

afford a waiting time in the hope of achieving spontaneous 

conception represents an open dilemma (40). Previous studies 

seem, in fact, to suggest that in couples with unexplained 

subfertility, IVF increases the 1-year chance of conception 

compared to expectant management, especially for women aged 

<34 years (41). In contrast to these data, our study suggests that, 

especially when the woman is younger than 34 years, a 

spontaneous conception may be achieved in a great proportion 

of couples after an additional year of intercourses supported by 

fertility awareness methods. As demonstrated, in women <40 

years, and especially in those younger than <34 years, the 

advantage of ARTs over an additional year of waiting time 

period combined with FAM cannot be defined in terms of 

pregnancy rate.

Previous studies reported the efficacy of FAM methods in 

populations of infertile couples, demonstrating that FAMs were 

associated with a pregnancy rate of up to 38% after 8 months of 

use (42). However, it is to be underlined that these studies have 

several biases since couples had different identified causes and/ 

or conditions associated with infertility. Furthermore, FAMs are 

often associated with treatment strategies aimed at the 

restoration of natural fertility both in male and female partners 

(7, 43, 44); therefore, it has been widely demonstrated that, in 

infertile couples, the association of FAM methods with a 

complete diagnostic and therapeutic (medical and surgical) 

approach aimed at the restoration of natural fertility is 

associated with a pregnancy rate of about 40% after almost 1 

year of follow-up. However, this is the first study to use FAMs 

in couples with idiopathic infertility, thus excluding any possible 

bias due to the presence of other causes/factors of infertility and 

demonstrating the real efficacy of FAM, regardless of any 

possible confounding factors. Furthermore, future studies will be 

necessary to compare pregnancy rate in infertile couples 

followed for infertility with a multidisciplinary path of care 

including gynecological and andrological evaluation and 

treatment, associated or not with FAM, thus demonstrating the 

impact of FAM within an integrated model of care for the 

restoration of natural fertility in infertile couples.

Our data, moreover, puts into question the clinical significance 

of idiopathic infertility. In fact, previous data demonstrated that 

idiopathic infertility is a rare condition, affecting about 8% of 

infertile couples, if a complete diagnostic work1ow is performed 

in both female and male partners (7). Here, we demonstrated 

that, particularly among couples in which the woman was 

younger than <34 years, 90% of the couples with true idiopathic 

infertility might conceive spontaneously after an additional year 

of unprotected intercourse combined with fertility awareness 

knowledge. We therefore proposed a clinical classification of 

infertile couples in Supplementary Table S2 to identify a 

population of couples who may benefit from a waiting approach 

supported by FAMs. Therefore, only a few couples with true 

idiopathic infertility at the end of a complete diagnostic 

evaluation of both partners, and after an additional year of 

waiting time with FAMs, might need access to ARTs, resulting 

FIGURE 2 

Pregnancy rate in the general population and after stratification for female age. ART, assisted reproductive technique; FAM, fertility awareness method. 

All data were statistically significant between the FAM and ART groups (p < 0.05).
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in cost savings for couples and/or for the health service and 

reduced invasiveness for patients. This evidence is consistent 

with previous case series, in which an increase in waiting time 

(up to 18 months) led to more spontaneous conceptions and 

reduced the adverse effects of prolonged waiting on the take-up 

rate for treatment and on the chance of success if ARTs are 

performed (45).

Although the study has limitations, including a small sample 

size and the absence of a waiting group without FAM learning, 

our data suggest a specific role for FAM in couples with 

idiopathic infertility in the waiting group.

Conclusion

In conclusion, following 12 months of regular, unprotected 

intercourse without spontaneous conception in women younger 

than 35 years or after 6 months in women aged 35–39 years, 

couples should undergo a complete multidisciplinary diagnostic 

work1ow involving both the male and the female partner 

(a complete and simultaneous diagnostic work-up of both FFI 

and MFI). If at the end of the process a diagnosis of idiopathic 

infertility is given, couples (especially the younger ones, being 

defined by the presence of a woman aged 35 or less) might be 

addressed to a period of 12 months of waiting time, associated 

with FAM, since no advantage has been observed by direct ART 

access. Such couples might eventually be referred to ARTs, 

according to couples’ desires and their ethical perspectives, only 

if a spontaneous pregnancy is not achieved following this 

additional period.

Data availability statement

The original contributions presented in the study are included 

in the article/Supplementary Material, further inquiries can be 

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by the IRB 

Ospedali Riuniti di Bergamo, Italy. The studies were conducted 

in accordance with the local legislation and institutional 

requirements. The participants provided their written informed 

consent to participate in this study.

Author contributions

MB: Funding acquisition, Supervision, Methodology, 

Writing – original draft, Conceptualization. SD: Writing – 

original draft, Data curation, Funding acquisition. FP: Data 

curation, Methodology, Writing – review & editing. 

AG: Writing – original draft, Formal analysis, Data curation. 

MG: Supervision, Writing – review & editing. AF: Supervision, 

Writing – review & editing. LF: Methodology, Formal analysis, 

Data curation, Investigation, Writing – review & editing. GG: 

Conceptualization, Supervision, Writing – review & editing, 

Formal analysis, Writing – original draft.

Funding

The author(s) declared that financial support was received for 

this work and/or its publication. The authors declare that they 

have received financial support for the research from the 

Regione Lombardia, Italy (grant number H1.2010.0008061).

Conflict of interest

The author(s) declared that this work was conducted in the 

absence of any commercial or financial relationships that could 

be construed as a potential con1ict of interest.

The authors GG, AF declared that they were an editorial board 

member of Frontiers at the time of submission. This had no 

impact on the peer review process and the final decision.

Generative AI statement

The author(s) declared that generative AI was not used in the 

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this 

article has been generated by Frontiers with the support of 

artificial intelligence, and reasonable efforts have been made to 

ensure accuracy, including review by the authors wherever 

possible. If you identify any issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the 

authors and do not necessarily represent those of their affiliated 

organizations, or those of the publisher, the editors and the 

reviewers. Any product that may be evaluated in this article, or 

claim that may be made by its manufacturer, is not guaranteed 

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found 

online at: https://www.frontiersin.org/articles/10.3389/frph.2026. 

1753325/full#supplementary-material

Barbato et al.                                                                                                                                                            10.3389/frph.2026.1753325

Frontiers in Reproductive Health 06 frontiersin.org

https://www.frontiersin.org/articles/10.3389/frph.2026.1753325/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frph.2026.1753325/full#supplementary-material
https://doi.org/10.3389/frph.2026.1753325


References

1. World Health Organization (WHO). WHO Laboratory Manual for the 
Examination and Processing of Human Semen. 6th ed. Geneva, World Health 
Organization (2021).

2. Boivin J, Bunting L, Collins JA, Nygren KG. International estimates of infertility 
prevalence and treatment-seeking: potential need and demand for infertility 
medical care. Hum Reprod. (2007) 22(6):1506–12. doi: 10.1093/humrep/dem046

3. Sharma A, Minhas S, Dhillo WS, Jayasena CN. Male infertility due to testicular 
disorders. J Clin Endocrinol Metab. (2021) 106(2):e442–59. doi: 10.1210/clinem/ 
dgaa781

4. Ferlin A, Calogero AE, Krausz C, Lombardo F, Paoli D, Rago R, et al. Management 
of male factor infertility: position statement from the Italian Society of Andrology and 
Sexual Medicine (SIAMS). J Endocrinol Invest. (2022) 45(5):1085–113. doi: 10.1007/ 
s40618-022-01741-6

5. Garolla A, Pizzol D, Carosso AR, Borini A, Ubaldi FM, Calogero AE, et al. Practical 
clinical and diagnostic pathway for the investigation of the infertile couple. Front 
Endocrinol (Lausanne). (2021) 11:591837. doi: 10.3389/fendo.2020.591837

6. Grande G, Graziani A, Ferlin A. Guideline for unexplained couple infertility: 
misunderstandings on the approach to the male factor. Hum Reprod. (2024) 39 
(4):859–60. doi: 10.1093/humrep/deae032

7. Grande G, Garolla A, Graziani A, Astorri AL, Cammarota MV, Merola A, et al. 
Comprehensive diagnostic and therapeutic approach to male factor infertility 
aimed at natural fertility: a multicentric retrospective cohort study. Andrology. 
(2025) 13(8):2122–30. doi: 10.1111/andr.70006

8. Ferlin A, Foresta C. Infertility: practical clinical issues for routine investigation of 
the male partner. J Clin Med. (2020) 9(6):1644. doi: 10.3390/jcm9061644

9. Santi D, Corona G, Salonia A, Ferlin A. Current drawbacks and future perspectives 
in the diagnosis and treatment of male factor infertility, with a focus on FSH 
treatment: an expert opinion. J Endocrinol Invest. (2025) 48:1085–100. doi: 10. 
1007/s40618-024-02524-x

10. Romualdi D, Ata B, Bhattacharya S, Bosch E, Costello M, Gersak K, et al. 
Evidence-based guideline: unexplained infertility. Hum Reprod. (2023) 
38(10):1881–90. doi: 10.1093/humrep/dead150

11. Graziani A, Scafa R, Grande G, Ferlin A. Diabetes and male fertility disorders. 
Mol Aspects Med. (2024) 99:101303. doi: 10.1016/j.mam.2024.101303

12. Ferlin A, Dipresa S, Delbarba A, Maffezzoni F, Porcelli T, Cappelli C, et al. 
Contemporary genetics-based diagnostics of male infertility. Expert Rev Mol Diagn. 
(2019) 19(7):623–33. doi: 10.1080/14737159.2019.1633917

13. Graziani A, Rocca MS, Vinanzi C, Masi G, Grande G, De Toni L, et al. Genetic 
causes of qualitative sperm defects: a narrative review of clinical evidence. Genes 
(Basel). (2024) 15(5):600. doi: 10.3390/genes15050600

14. Krausz C, Riera-Escamilla A. Genetics of male infertility. Nat Rev Urol. (2018) 
15(6):369–84. doi: 10.1038/s41585-018-0003-3

15. Graziani A, Grande G, Martin M, Sorio D, Finocchi F, Corrò S, et al. Fertility 
preservation in more than 7000 male patients: a single-center, tertiary care registry 
study over 30 years. Cancers (Basel). (2025) 17(4):689. doi: 10.3390/cancers17040689

16. Grande G, Graziani A, Scafa R, Garolla A, Santi D, Ferlin A. FSH Therapy in male 
factor infertility: evidence and factors which might predict the response. Life. (2024) 
14(8):969. doi: 10.3390/life14080969

17. Graziani A, Merico M, Grande G, Di Mambro A, Vinanzi C, Rocca MS, et al. A 
cryptozoospermic infertile male with Y chromosome AZFc microdeletion and low 
FSH levels due to a simultaneous polymorphism in the FSHB gene: a case report. 
Hum Reprod. (2024) 39(3):504–8. doi: 10.1093/humrep/dead277

18. Santi D, Scafa R, Spaggiari G, Grande G, Romeo M, Dalla Valentina L, et al. 
Testicular index: clinical, applicable tool to predict pregnancy in men with 
idiopathic infertility under FSH treatment. J Endocrinol Invest. (2025) 
48(9):2187–96. doi: 10.1007/s40618-025-02614-4

19. Milardi D, Luca G, Grande G, Ghezzi M, Caretta N, Brusco G, et al. Prednisone 
treatment in infertile patients with oligozoospermia and accessory gland 
in1ammatory alterations. Andrology. (2017) 5(2):268–73. doi: 10.1111/andr.12300

20. Wilcox AJ, Weinberg CR, Baird DD. Timing of sexual intercourse in relation to 
ovulation—effects on the probability of conception, survival of the pregnancy, and sex 
of the baby. N Engl J Med. (1995) 333(23):1517–21. doi: 10.1056/NEJM199512073332301

21. Sakkas D, Ramalingam M, Garrido N, Barratt CLR. Sperm selection in natural 
conception: what can we learn from mother nature to improve assisted 
reproduction outcomes? Hum Reprod Update. (2015) 21(6):711–26. doi: 10.1093/ 
humupd/dmv042

22. Fernandez-Hermida Y, Vincenzoni F, Milardi D, Astorri AL, Urbani A, Grande 
G, et al. Light microscopy and proteomic patterns of ovulation in cervical mucus. 
Life. (2022) 12(11):1815. doi: 10.3390/life12111815

23. Stanford JB, Smith KR, Dunson DB. Vulvar mucus observations and the 
probability of pregnancy. Obstet Gynecol. (2003) 101(6):1285–93. doi: 10.1016/ 
s0029-7844(03)00358-2

24. Snick HK, Snick TS, Evers JL, Collins JA. The spontaneous pregnancy prognosis 
in untreated subfertile couples: the Walcheren primary care study. Hum Reprod. 
(1997) 12(7):1582–8. doi: 10.1093/humrep/12.7.1582

25. Pennoni F, Barbato M, Del Zoppo S. A latent Markov model with covariates to 
study unobserved heterogeneity among fertility patterns of couples employing 
natural family planning methods. Front Public Health. (2017) 5:186. doi: 10.3389/ 
fpubh.2017.00186

26. Stanford JB, Carpentier PA, Meier BL, Rollo M, Tingey B. Restorative 
reproductive medicine for infertility in two family medicine clinics in New 
England, an observational study. BMC Pregnancy Childbirth. (2021) 21(1):495. 
doi: 10.1186/s12884-021-03946-8

27. Tham E, Schliep K, Stanford J. Natural procreative technology for infertility and 
recurrent miscarriage: outcomes in a Canadian family practice. Can Fam Physician. 
(2012) 58(5):e267–74.

28. Stanford JB, Parnell TA, Boyle PC. Outcomes from treatment of infertility with 
natural procreative technology in an Irish general practice. J Am Board Fam Med. 
(2008) 21(5):375–84. doi: 10.3122/jabfm.2008.05.070239

29. Poppe K, Bisschop P, Fugazzola L, Minziori G, Unuane D, Weghofer A. 
2021 European Thyroid Association guideline on thyroid disorders prior to 
and during assisted reproduction. Eur Thyroid J. (2020) 9(6):281–95. doi: 10. 
1159/000512790

30. Barbato M, Bertolotti G. Natural methods for fertility control: a prospective study 
—first part. Int J Fertil. (1988) 33 Suppl:48–51.

31. McCarthy JJ, Rockette HE. A comparison of methods to interpret the basal body 
temperature graph. Fertil Steril. (1983) 39(5):640–6. doi: 10.1016/S0015-0282(16) 
47059-7

32. Parenteau-Carreau S. The sympto-thermal methods. Int J Fertil. (1981) 
26(3):170–81.

33. Barbato M. Teaching methodology and contents for NFP at CAMEN: a 
supervision work to point out the educative role of NFP teacher. IEEF European 
Conference; Birmingham, England (1997).

34. Stern JE, Hickman TN, Kinzer D, Penzias AS, Ball GD, Gibbons WE. Can the 
Society for Assisted Reproductive Technology Clinic Outcome Reporting System 
(SART CORS) be used to accurately report clinic total reproductive potential 
(TRP)? Fertil Steril. (2012) 97(4):886–9. doi: 10.1016/j.fertnstert.2012.01.091

35. Wessel JA, Hunt S, van Wely M, Mol F, Wang R. Alternatives to 
in vitro fertilization. Fertil Steril. (2023) 120(3):483–93. doi: 10.1016/j.fertnstert. 
2023.01.011

36. Wilkinson J, Bhattacharya S, Duffy J, Kamath M, Marjoribanks J, Repping S, et al. 
Reproductive medicine: still more ART than science? BJOG. (2019) 126(2):138–41. 
doi: 10.1111/1471-0528.15409

37. Bergh C, Wennerholm UB. Long-term health of children conceived after assisted 
reproductive technology. Ups J Med Sci. (2020) 125(2):152–7. doi: 10.1080/03009734. 
2020.1729904

38. Berntsen S, Söderström-Anttila V, Wennerholm UB, Laivuori H, Loft A, Oldereid 
NB, et al. The health of children conceived by ART: “the chicken or the egg?”. Hum 
Reprod Update. (2019) 25(2):137–58. doi: 10.1093/humupd/dmz001

39. ESHRE Capri Workshop Group, Baird DT, Barri PN, Bhattacharya S, Devroey P, 
Evers JLH, et al. Economic aspects of infertility care: a challenge for researchers and 
clinicians: figure 1. Hum Reprod. (2015) 30(10):2243–8. doi: 10.1093/humrep/dev163

40. Carosso AR, van Eekelen R, Revelli A, Canosa S, Mercaldo N, Stura I, et al. 
Unexplained infertility and expectant management in women aged 39 or above: is 
it acceptable to ask couples to wait one year before receiving IVF? A retrospective 
cohort study. (2020).

41. van Eekelen R, van Geloven N, van Wely M, Bhattacharya S, van der Veen F, 
Eijkemans MJ, et al. IVF For unexplained subfertility; whom should we treat? Hum 
Reprod. (2019) 34(7):1249–59. doi: 10.1093/humrep/dez072

42. Frank-Herrmann P, Jacobs C, Jenetzky E, Gnoth C, Pyper C, Baur S, et al. Natural 
conception rates in subfertile couples following fertility awareness training. Arch 
Gynecol Obstet. (2017) 295(4):1015–24. doi: 10.1007/s00404-017-4294-z

43. Grande G, Colesso W, Gava S, De Conto U, Cusinato M. A multidisciplinary 
quality of care path for couple infertility: development of an integrated approach 
founded on A multidisciplinary, personalistic, and ecological model for couple 
fertility. Linacre Q. (2022) 89(2):165–77. doi: 10.1177/00243639221081980

44. Sánchez-Méndez JI, Lombarte M, Abengózar-Muela R, Acosta-Díez J, Alonso- 
Fernández P, Cañones-Castañón MP, et al. Natural procreative technology 
(NaProTechnology) for infertility: take-home baby rate and clinical outcomes in a 
5-year single-center cohort of 1,310 couples. Front Reprod Health. (2025) 
7:1696679. doi: 10.3389/frph.2025.1696679

45. Horne G, Farrell C, Pease EHE, Brison DR, Falconer DA, Lieberman BA. Waiting 
for in vitro fertilization treatment: spontaneous and ART live births. Hum Fertil. 
(2003) 6(3):116–21. doi: 10.1080/1464770312331369363

Barbato et al.                                                                                                                                                            10.3389/frph.2026.1753325

Frontiers in Reproductive Health 07 frontiersin.org

https://doi.org/10.1093/humrep/dem046
https://doi.org/10.1210/clinem/dgaa781
https://doi.org/10.1210/clinem/dgaa781
https://doi.org/10.1007/s40618-022-01741-6
https://doi.org/10.1007/s40618-022-01741-6
https://doi.org/10.3389/fendo.2020.591837
https://doi.org/10.1093/humrep/deae032
https://doi.org/10.1111/andr.70006
https://doi.org/10.3390/jcm9061644
https://doi.org/10.1007/s40618-024-02524-x
https://doi.org/10.1007/s40618-024-02524-x
https://doi.org/10.1093/humrep/dead150
https://doi.org/10.1016/j.mam.2024.101303
https://doi.org/10.1080/14737159.2019.1633917
https://doi.org/10.3390/genes15050600
https://doi.org/10.1038/s41585-018-0003-3
https://doi.org/10.3390/cancers17040689
https://doi.org/10.3390/life14080969
https://doi.org/10.1093/humrep/dead277
https://doi.org/10.1007/s40618-025-02614-4
https://doi.org/10.1111/andr.12300
https://doi.org/10.1056/NEJM199512073332301
https://doi.org/10.1093/humupd/dmv042
https://doi.org/10.1093/humupd/dmv042
https://doi.org/10.3390/life12111815
https://doi.org/10.1016/s0029-7844(03)00358-2
https://doi.org/10.1016/s0029-7844(03)00358-2
https://doi.org/10.1093/humrep/12.7.1582
https://doi.org/10.3389/fpubh.2017.00186
https://doi.org/10.3389/fpubh.2017.00186
https://doi.org/10.1186/s12884-021-03946-8
https://doi.org/10.3122/jabfm.2008.05.070239
https://doi.org/10.1159/000512790
https://doi.org/10.1159/000512790
https://doi.org/10.1016/S0015-0282(16)47059-7
https://doi.org/10.1016/S0015-0282(16)47059-7
https://doi.org/10.1016/j.fertnstert.2012.01.091
https://doi.org/10.1016/j.fertnstert.2023.01.011
https://doi.org/10.1016/j.fertnstert.2023.01.011
https://doi.org/10.1111/1471-0528.15409
https://doi.org/10.1080/03009734.2020.1729904
https://doi.org/10.1080/03009734.2020.1729904
https://doi.org/10.1093/humupd/dmz001
https://doi.org/10.1093/humrep/dev163
https://doi.org/10.1093/humrep/dez072
https://doi.org/10.1007/s00404-017-4294-z
https://doi.org/10.1177/00243639221081980
https://doi.org/10.3389/frph.2025.1696679
https://doi.org/10.1080/1464770312331369363
https://doi.org/10.3389/frph.2026.1753325

	Fertility awareness methods and waiting conduct in idiopathic infertility: a prospective observational study
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


