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Abstract 
Background: Dietary patterns rich in plant-based foods, fish, and healthier fats are reportedly beneficial for fertility, but forming generalizable recommendations has been hindered by the lack of studies examining dietary patterns and time-to-conception (TTC) in cohorts with different ethnicities across geographical regions. To study the association of preconception dietary patterns with TTC in the multi-country NiPPeR trial.
Methods: This study is a secondary analysis of data collected in the NiPPeR randomized controlled trial. Women planning to conceive, without known fertility impairment, were recruited from the community in the UK, Singapore, and New Zealand (NZ). Dietary intake was assessed at preconception prior randomization, and across-site (“pooled”) data-driven dietary patterns were derived (n=1406). TTC, derived as the number of days between recruitment and the estimated date of achieving a clinical pregnancy, and the chance of achieving a clinical pregnancy within a year, expressed as hazard ratios (HR), were analyzed using Cox proportional hazards models adjusted for preconception body mass index, age and gravidity.
Results: Two pooled dietary patterns were identified: “Vegetables, Fruits and Nuts” (VFN), and “Fried potatoes, Processed meat and Sweetened beverages” (FPS). Compared with the lowest quartile of VFN score, those in the highest quartile took a shorter time to conceive [Days till 20% conceived (95% CI): 73.0 (60.6, 91.5) vs 166.5 (120.0, 229.5)], and showed a higher chance of conception within a year [HR (95% CI): 2.15 (1.66, 2.78)]. This difference was most evident in Singapore, where the overall adherence to a VFN diet was substantially lower than in the UK and NZ [median (IQR) VFN score (expressed as standard deviation scores): Singapore -0.88 (-1.11, -0.57), UK 0.45 (0.07, 0.92), NZ 0.47 (-0.02, 0.90)]. There was no association between the FPS diet and TTC in the cohort. 
Conclusion: Consuming a diet rich in vegetables, fruits and nuts may shorten TTC and improve the chances of conception, particularly in populations with low intakes of such foods. 
Clinical Trial Registration: ClinicalTrials.gov, identifier: NCT02509988, Universal Trial Number U1111-1171-8056. Registered on 16 July 2015.
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Introduction 
Over the past five decades, there has been a steep decline in the global total fertility rate [1], most markedly in high-income countries. In the United Kingdom (UK), Singapore and New Zealand (NZ), fertility rates are below the two children per woman needed to maintain a stable population size [1]. This decline is partially contributed by subfertility, defined as the inability to conceive within 12 months of unprotected intercourse [2]. As such, identifying the modifiable factors associated with enhanced fertility is of great interest to increase chances of natural conception. Time-to-conception (TTC) is often used as a proxy for infertility in the absence of biomarkers, and couples are usually advised to seek fertility treatment after 12 months of regular, unprotected sexual intercourse [3]; reducing TTC can therefore be an important strategy for enhancing fertility rates.  
A particular focus is the role of nutrition, with increasing evidence that consumption of more plant foods (fruits, vegetables, plant proteins), healthier fats (mono- or poly-unsaturated fats), and foods with a lower glycemic index enhance female fertility [4, 5]. However, there is limited recent literature examining dietary patterns and female fertility [6], with majority of studies examining single foods or nutrients [4, 5]. Examination of dietary patterns accounts for the combined and potentially synergistic effects of foods and nutrients on health and supports practical dietary recommendations as foods and nutrients are not consumed in isolation. 
Diets high in fruits and vegetables, whole grains, nuts and legumes, and fish, and a reduction in the consumption of highly processed foods have been associated with lower odds of subfertility and ovulatory disorders [7, 8]. However, few studies have related dietary patterns to TTC or chance of conception in populations without known fertility impairment. In preconception studies, greater adherence to the Mediterranean Diet, Fertility Diet, Healthy Eating Index and healthful Plant-based Diet index – dietary patterns characterized by higher intakes of plant foods, healthier fats and/or fish, and less meat – have been associated with an increased chance of conception without ART in women without known fertility impairment [9, 10]. However, these studies used country-specific dietary data, thus producing findings which are population-specific, limiting application to other populations. Harmonization of dietary data across heterogeneous populations (e.g. multi-geographic and multi-ethnic) has become increasingly common as this method allows identification of common dietary patterns across countries and ethnicities [11], together with unique dietary patterns that may be beneficial for health. Unlike meta-analyses which synthesize study estimates derived independently across cohorts, harmonization of dietary data involve standardizing food groups definitions and the approach to derive dietary patterns, ensuring greater comparability across cohorts [12]. Findings generated from studies using harmonized dietary data could inform both globally-applicable and country-specific preconception dietary recommendations to improve fertility.
[bookmark: _Hlk130464902]Using data from the NiPPeR (Nutritional Intervention Preconception and During Pregnancy to Maintain Healthy Glucose Metabolism and Offspring Health) study, we have previously harmonized and pooled baseline dietary data from women planning pregnancy across the three study sites, i.e. UK, Singapore and NZ [13]. We identified dietary patterns which were common to participants across the three sites, alongside patterns unique to each site [13]. In this study we examined the association of pooled and site-specific preconception dietary patterns with TTC. 
Materials and Methods
Study design and participants
The present study used data from the NiPPeR study, with previously published details [14, 15]. In brief, NiPPeR was a double-blind, randomized controlled trial (RCT) comparing the effects of a standard micronutrient supplement (control supplement: folic acid, β-carotene, iron, calcium, iodine) with an intervention supplement (study supplement) which further contained myo-inositol, additional micronutrients (vitamins B2, B6, B12, D, zinc) and probiotics (Lacticaseibacillus rhamnosus, Bifidobacterium animalis). The primary outcome of gestational glycemia demonstrated no difference between study groups [14, 15]. Women in the UK, Singapore and NZ, aged 18 to 38 years, who were planning to conceive were recruited from the community between 2015 and 2017. Upon enrolment, women were randomly assigned by an electronic database to either the control or study supplement in 1:1 ratio, stratified by site and ethnicity. Women consumed either supplement twice daily from preconception and throughout pregnancy. Women were not eligible to participate if they: 1) had diabetes mellitus (any type) or a severe allergy, 2) were pregnant or lactating at recruitment, 3) received contraception (oral, implanted or intrauterine), metformin, systemic steroids, anti-convulsant medication or treatment for HIV or Hepatitis B/C in the past month. The NiPPeR study protocol was registered on 16 July 2015 (https://www.clinicaltrials.gov/ct2/show/NCT02509988). 
Ethics approval and consent to participate
All procedures were approved by Research Ethics Committees at each study site [Southampton, UK: Health Research Authority, National Research Ethics Service Committee, South Central Research Ethics Committee (15/SC/0142); Singapore: National Healthcare Group Domain Specific Review Board (2015/00205); Auckland, NZ: Health and Disability Ethics Committee (15/NTA/21)], and conducted according to the Declaration of Helsinki for Medical Research. All participants provided written informed consent.
Dietary assessment
Dietary intakes in the 1-month preceding recruitment were assessed at the respective study sites with validated, semi-quantitative food frequency questionnaires (FFQs) from the UK [16], SG [17] and NZ [18], and harmonized across all 3 study sites. Details on the harmonization of FFQs have been published [13]. The FFQs were administered in-person by trained research staff. For each FFQ item, participants were asked to indicate their frequency of consumption in an open-ended format (with options of Never, Frequency per month, Frequency per week, or Frequency per day) of standard portions of foods and beverages [13]. Total daily energy intakes were calculated for each participant using food composition database specific to each study site which reflects the dietary habits of the respective populations. To reduce measurement error resulting from self-reporting, women with implausible energy intakes (reported energy intake outside of a realistic range based on physiological status and physical activity level [19]), defined as energy intake of <2092 kJ or >29288 kJ (<500 kcal or >7000 kcal) using cut-offs determined a priori based on previous studies [20, 21], were excluded from subsequent analyses. 
[bookmark: _Hlk175583200]Dietary patterns were derived using factor analysis with varimax rotation. Both pooled (using 41 common food groups from all three study sites) and site-specific (using site-specific food groups) dietary pattern analyses were conducted, as previously published [13]. The number of patterns (i.e. factors) chosen to be retained was based on the break point of the scree plot, an eigenvalue >1, and factor interpretability. Three dietary patterns were identified in pooled and site-specific analyses, with explained variances of 19-46%, 15-23% and 13-21%, respectively. Further details on the pooled and site-specific patterns including food items and their factor loadings have been published [13]. The first two dietary patterns identified from pooled and site-specific analyses were characterised by high intakes of similar foods: 1) the “Vegetables, Fruits and Nuts” (VFN) pattern (previously labelled as “Healthy”) was higher in vegetables and legumes (salad, root vegetables, peas, beans, legumes and pulses), fruits, and nuts; 2) the “Fried potatoes, Processed meat and Sweetened beverages” (FPS) pattern (previously labelled as “Less Healthy”) was higher in chips and fries, crisps and savoury snacks, processed meat, and sweetened beverages (Additional File 1). The pooled VFN and FPS pattern scores had high correlations with the respective pattern scores from each study site (r = 0.87-0.93) [13]; hence subsequent analyses for the first two dietary patterns utilised the pooled pattern scores. The third pattern differed across study sites and also from the pooled pattern (previously labelled as “Mixed”) – “Fish, Poultry, Noodles/Rice” identified for pooled, “Desserts, Pastries/Cakes, and Fried potatoes” identified for the UK, “Fish, Red meat, Mushroom, and Noodles” identified for Singapore, and “Fried snacks, Dried fruits, Fruit juices” identified for NZ [13]; hence subsequent analyses for the third pattern utilised site-specific pattern scores. 
Estimation of time-to-conception 
When participants had a positive urinary pregnancy test, they were scheduled for an ultrasound scan to confirm a clinical pregnancy. Clinical pregnancy was defined as ultrasonographic evidence of a viable intra-uterine pregnancy with fetal cardiac activity detected after 6 weeks amenorrhea, including multiple pregnancies. Time-to-conception (TTC) of a clinical pregnancy without ART was calculated as the interval between the date of recruitment at preconception and the estimated date of conception (EDC). EDC was calculated as 38 weeks before the expected date of delivery (EDD), derived using an algorithm detailed in an earlier publication [22]. In brief, EDD was computed either from the first day of the last menstrual period (LMP) accounting for the individuals’ usual cycle length, or by the first ultrasound scan when there was > 7 days discrepancy from the LMP date, uncertain LMP date, an irregular cycle, or when hormonal contraception was stopped within the 3 months prior to pregnancy. 
Covariate assessment
At recruitment preconception, in-person interviews were conducted with enrolled participants to obtain the following information: sociodemographic characteristics (e.g., age, highest education attained, ethnicity), menstrual and obstetric histories, smoking, physical activity (the number of days they engaged in moderate and vigorous physical activity in the past 7 days), overall sleep quality (measured using the Pittsburgh Sleep Quality Index (PSQI) with a global PSQI score >5 representing poor sleep quality [23]), and psychological stress (in general, how much stress or pressure have you experience in your daily living in the last 4 weeks?” taken from the 12-Item Short-Form Health Survey [24]). Body mass index (BMI) was derived using measured weight and height. 
Statistical analysis
Time-to-conception was estimated using Kaplan–Meier analyses, with statistical significance assessed by the log rank test. Censoring was applied when a woman was lost to follow-up, reported no longer trying to conceive, withdrew voluntarily or for a medical reason, subsequently initiated fertility/ART treatments including clomiphene/letrozole or metformin, miscarried before a clinical pregnancy could be established, had an ectopic pregnancy, or had not conceived after a year (Additional File 2). The period of 1 year was set a priori as after which time couples would usually be seeking infertility treatment. Additionally, this censors couples with previously unknown infertility issues that are likely less amenable to improvement with maternal diet/supplementation.
[bookmark: _Hlk130458130]For each dietary pattern, participants were categorised into quartiles of dietary pattern score for the whole cohort, and in separate analyses, also categorised into quartiles of dietary pattern score for each study site. An indicative time at which 20% of women achieved conception within each quartile is presented [22]. Cox proportional hazards modelling for achievement of a clinical pregnancy within a year was used to estimate the hazard ratio (HR) with 95% confidence interval (CI) across score quartiles for the whole cohort and separately for each study site. All models were adjusted for study site, preconception BMI group [non-overweight/obese, overweight, and obese using ethnic-specific thresholds [15] ], age and gravidity (never pregnant, have had a previous pregnancy) which are clinically important prognostic factors of fertility based on the literature [25, 26], and based on model parsimony (i.e. lower values in Akaike and Bayesian Information Criteria). Sensitivity analyses included further adjustment for energy intake, education, menstrual irregularity, supplement groups, smoking, physical activity, poor sleep quality and psychological stress. Site-specific analyses (including dietary pattern*site interaction) were also performed due to differences in pooled dietary pattern scores across study sites. Effect modification by the study supplement were also examined (dietary pattern*supplement), and stratified analyses by groups receiving study and control supplements were performed. The above analyses were repeated for the site-specific third dietary pattern.
All analyses were performed using STATA 17 software (StataCorp. 2021. Stata Statistical Software: Release 17. College Station, TX: StataCorp LP). Statistical significance was considered when the two-tailed probability was <0.05.
Results
A total of 1729 women were recruited and randomized; 1406 with both plausible energy intakes and data on TTC without ART were included in the current analysis (Additional File 2). The mean age of participants was 31 years. The majority were of White ethnicity in the UK (93.7%) and NZ (64.7%), and of Chinese ethnicity (64.4%) in Singapore (Table 1). Most women were highly educated (63.5% with degree), never conceived (52.5%), non-smokers (78.5%), and half of the women had overweight or obesity (50.6%). Of note, Singapore women had a substantially lower adherence to the VFN pattern (i.e. lower scores) than UK and NZ women; whilst UK women had a higher adherence to the FPS pattern (i.e. higher scores) than Singapore and NZ women (Figure 1, Table 1). 
Association between pooled dietary patterns and time-to-conception
The time taken for 20% of women to conceive was 73 days (95% CI: 60.6, 91.5) in the highest quartile (Q4) of the pooled VFN pattern score, compared with 166.5 days (120.0, 229.5) in the lowest quartile (Q1) (Figure 2). The chance of conception within a year for women in Q3 and Q4 of the pooled VFN score were 1.69 times (95% CI: 1.20, 2.37) and 1.44 times (1.01, 2.05) that of women in Q1, respectively, after adjusting for site, age, BMI and gravidity (Figure 2). Further adjustment for energy intake, education, menstrual irregularity, smoking, NiPPeR supplement, physical activity, poor sleep quality and psychological stress did not change the association (Additional File 3). There were no significant differences in VFN score [median (inter-quartile range): -0.078 (-0.772, 0.579) control vs -0.070 (-0.778, 0.615) study supplement; P=0.424) as well as HRs according to groups receiving study or control supplements (Additional File 4). 
The VFN-TTC relationship differed somewhat between study sites (P-interaction=0.069), with the Singapore population showing a more accentuated pattern of association compared to the UK and NZ populations. In Singapore, the chances of conception within a year for women in Q3 and Q4 of the VFN scores were 1.78 times (95% CI: 1.11, 2.84) and 1.8 times (1.13, 2.89) that of women in Q1, respectively, after adjusting for age, BMI and gravidity (Figure 2). In UK and NZ, there were no significant differences in HRs for higher quartiles (Q3 and Q4) of the VFN scores compared to Q1. The VFN-TTC relationship in the site-specific analyses did not differ by ethnicity (P-interactions>0.1). 
When considering the pooled FPS pattern, the time taken for 20% of women to conceive was similar, 84.5 days (71.4, 98.5) in Q4, compared with 91.5 days (73.0, 107.2) in Q1, and the HRs for achieving clinical pregnancy within a year showed no difference between Q4 and Q1 (Additional File 5). Particularly, in Singapore, the chance of conception within a year for women in Q3 of the pooled FPS score was lower, at 0.61 times (95% CI: 0.40, 0.92) that of women in Q1; however, in a post-hoc analysis, further adjusting for VFN adherence weakened the association (Q3 vs Q1: HR 0.66; 95% CI: 0.42, 1.04). There were no significant differences in FPS score [median (inter-quartile range): -0.12 (-0.54, 0.44) control vs -0.15 (-0.59, 0.45) study supplement; P=0.477) according to groups receiving study or control supplements, and the interaction term (FPS*supplement) was not statistically significant (P=0.499).
Association between site-specific dietary patterns and time-to-conception
In Singapore, higher adherence to the “Fish, Red meat, Mushroom, Noodles” (FRMN) pattern was associated with a shorter TTC (Additional File 6); the time taken for 20% of women to conceive was 115.5 days (76.0, 167.5) in Q4, compared with 235 days (132.0, >365) in Q1. The chances of conception for women in Q3 and Q4 of this pattern were 1.62 (95% CI: 1.02, 2.57) and 1.68 (1.02, 2.75) times that of women in Q1. In a post-hoc analysis, further adjusting for VFN adherence showed minimal change (Q4 vs Q1: HR 1.59; 95% CI: 1.00, 2.48). Associations also did not differ by ethnicity (P-interaction=0.422). 
There were no differences in TTC or HRs of conception across quartiles of the “UK – Desserts, Pastries/Cakes, Fried potatoes” and the “NZ – Fried snacks, Dried fruits, Fruit juices” dietary patterns. 
Discussion
We have previously identified two pooled dietary patterns – the VFN and FPS patterns, which are common across the three NiPPeR study sites (UK, Singapore and NZ). In the present study, we showed that a higher adherence to the pooled VFN dietary pattern was associated with a shortened TTC and almost a 1.5 times higher chance of conceiving within a year in women without known fertility impairment. There was a suggestive trend of lower chances of conceiving with greater adherence to the pooled FPS dietary pattern in Singapore. Additionally, adherence to the Singapore-specific FRMN dietary pattern was also associated with a higher chance of conceiving without ART.
[bookmark: _Hlk202786301]Across the three study sites comprising multiple ethnicities, we found that increasing adherence to a dietary pattern characterized by higher intakes of vegetables and legumes, fruits, and nuts was associated with improved TTC and chances of conception. Our finding adds to existing literature showing that higher consumption of plant-based foods may improve fertility [4, 9], and further demonstrate that this association holds true across three different countries and multiple ethnicities. A diet high in vegetables and fruits is rich in antioxidants and has anti-inflammatory properties that can potentially counteract the oxidative stress and inflammation associated with reduced fertility [5, 9]. Although the mechanisms of action are unclear, oxidative stress and inflammation have been shown to affect oocyte quality and associate with ovulatory dysfunction and endometrial damage [27], hence affecting reproductive success. A higher intake of nuts may reflect higher consumption of mono-unsaturated fatty acids, which have also been reported to be beneficial for fertility, possibly through its binding to the peroxisome proliferator–activated receptor γ (PPAR-γ) and decreasing inflammation [4].  
Interestingly, we observed that the improved chance of conceiving with a higher adherence to the VFN pattern was particularly evident among Singaporean women. In the Singaporean population, the range of VFN adherence was substantially lower than the adherence observed in the UK and NZ populations which may suggest lower intakes of such foods among Singaporean women or reflect differing dietary habits that influence comparability of the food groups characterizing the VFN pattern. We postulate that the impact of a VFN diet on conception may have reached saturation in UK and NZ. The median VFN score of the highest quartile (Q4) in Singapore is in a similar ballpark to the median VFN score of the lowest quartile (Q1) in UK and NZ. Thus, any improvement in adherence to the VFN pattern in Singapore could possibly still confer benefits on conception, whilst the benefits of further increasing adherence to the VFN pattern may be likely minimal for UK and NZ women who already have a relatively high VFN score.  
A novel finding is a higher conception rate among Singaporean women with a higher adherence to the FRMN dietary pattern, a pattern which was present only in Singapore. This finding is supported by the long-assumed association between fish consumption and chances of live birth [28], although previous studies have been primarily in participants receiving infertility treatment. It has been postulated that omega-3 fatty acids have a beneficial effect on the growth and maturation of oocytes, can decrease the risk of anovulation, improve embryo development, and are associated with higher concentrations of progesterone which is key to sustaining pregnancy [29]. In addition to fish, this dietary pattern is also characterized by higher intakes of mushrooms, leafy vegetables (different from salads, root vegetables, peas/green beans in VFN pattern) and soy products [13], commonly consumed among Asians and constitute key foods characterizing dietary patterns favoring generally better health outcomes in Asian populations [30, 31]. Taken together, these findings suggest that dietary patterns characterized by healthier foods such as fruits and vegetables, nuts and legumes (including soy products), and fish can be beneficial for fertility, regardless of whether they are part of Asian or non-Asian diets. Future studies on the underlying biological mechanisms (e.g. inflammation and endocrine pathways) and integrating biomarker data (e.g., reproductive hormones, micronutrient levels) can help to better understand how the FRMN dietary pattern influences TTC. 
Further analysis exploring differential effects between groups receiving the study or control supplements showed that the nutritional supplement did not enhance the beneficial influence of the VFN pattern on TTC or modify the associations of FPS pattern with TTC. This is in line with a previous publication showing no overall effects of the study supplement in improving TTC [22]. This finding highlights the merit of examining overall diets on health outcomes and the importance of improving dietary patterns as opposed to increasing intakes/levels of individual nutrients alone. Nonetheless, our previous publication reported that the study supplement shortened TTC particularly among women who were overweight, but we did not observe any difference in VFN-TTC associations between BMI categories (VFN*BMI P-interaction=0.628). It is possible that the shorter-term nutritional supplementation could only correct for specific pertinent micronutrient deficiencies or inflammatory state associated with being overweight [32], thereby improving TTC; but a well-balanced diet over a longer term is required for overall improvement in TTC and chances of conception. 
There was no overall association between adherence to the FPS dietary pattern with chances of conceiving in the cohort. In Singapore, however, there is suggestive evidence that greater adherence to the FPS pattern (Q3 vs Q1) lowered chances of conception; this association was weakened after adjusting for VFN scores. Given this, the association between greater FPS adherence on TTC is likely confounded by the low VFN adherence among Singaporean women. The existing literature on greater adherence to a dietary pattern characterized by red/processed meat, sweetened beverages, fast foods, and refined grains and fertility remains mixed with the Singaporean S-PRESTO study reported that a dietary pattern high in fast food and sweetened beverages being associated with reduced fecundability (chance of conceiving within a menstrual cycle) [10], but two other studies among Spanish and Iranian women found no associations between similar patterns (“Western-type dietary pattern”) with clinical pregnancy or difficulty conceiving [7, 33]. Future studies are required to confirm the association between dietary patterns characterised by similar foods and TTC.  
Strengths and limitations
[bookmark: _Hlk201155112]Strengths of this study include identifying common dietary patterns across three countries and multiple ethnic groups that may influence TTC and chances of conception. Although data-driven approaches are generally used to derive population-specific patterns, we have successfully utilised this approach for cross-site/population analyses, deriving pooled VFN and FPS patterns that were comparable to site-specific patterns; findings generated from relating the pooled patterns to our outcome of interest are thus applicable across countries and ethnic groups. Future research may benefit from adopting data harmonisation approaches, which would enable more comparable cross-population analyses and support the development of nutrition strategies with wider applicability. A further strength is the inclusion of women from the general population, comprising a range of ethnicities, who were generally healthy without established fertility issues, as opposed to previous literature largely conducted among the minority infertile populations seeking ART in subgroups with high infertility risk (e.g. polycystic ovary syndrome), or in women with health issues recruited from hospital settings. Our findings are thus applicable to the majority of women who are trying to conceive, with the potential for a large impact on general fertility rates. Furthermore, infertile women may have reproductive issues that cannot be addressed by dietary interventions such as structural anomalies of the female reproductive tract and their inclusion in such studies would dilute any observed effects. Limitations include recruiting women who were actively trying to conceive which may mean that they were already adopting a healthier diet/lifestyle, as such, it is possible that amongst a general population displaying a wider distribution of dietary adherence, associations with TTC may be even stronger. We did not clinically assess participants for female/male infertility or reproductive pathologies known to affect fertility but did censor those who did not conceive after one year, beyond which couples are classified as subfertile. The time taken to conceive prior to study entry was not recorded and therefore could not be accounted for in the calculation of TTC in the present analysis. As with any studies using data-driven approaches to derive dietary patterns, findings are not immediately translatable to absolute amounts of specific foods to consume to improve TTC and chances of conception.   
Conclusions
In conclusion, a greater adherence to a dietary pattern higher in vegetables, fruits and nuts may improve TTC and chances of conception, particularly among the Singapore population where VFN adherence spanned a substantially lower range than other sites. Additionally, a greater adherence to a dietary pattern rich in fish, meat, mushroom and noodles amongst Singapore women may also improve fertility. Further investigation is required in multi-country settings with mixed ethnic profiles to inform generalizable dietary recommendations.  
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Figure Legends
Fig. 1 Preconception dietary pattern scores. Distributions of scores for (A) “Vegetables, Fruits and Nuts (VFN)” and (B) “Fried potatoes, Processed meat, and Sweetened beverages (FPS)” dietary patterns according to study sites. UK, United Kingdom.; NZ, New Zealand; SG, Singapore
Fig. 2 Kaplan Meier plots by quartiles of preconception dietary pattern. Time-to-conception (TTC) according to quartiles of “Vegetables, Fruits, and Nuts (VFN)” dietary pattern score of the whole cohort and each study site. Kaplan-Meier plot with over-time-censoring of withdrawn cases, including initiation of fertility treatment and very early pregnancy losses, for (A) whole cohort, (B) UK, (C) SG and (D) NZ. Hazard ratios (HR) by Cox proportional hazards modelling adjusted for energy intake, age, BMI, and gravidity. CI, Confidence Intervals; NZ, New Zealand; SG, Singapore UK; United Kingdom


