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Optimizing natural fertility: a
committee opinion

Practice Committee of the American Society for Reproductive Medicine and the Practice Committee of the
Society for Reproductive Endocrinology and Infertility

The American Society for Reproductive Medicine, Birmingham, Alabama
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High levels of caffeine consumption (500 mg; >5 cups of coffee
per day or its equivalent) have been associated with decreased
fertility (OR, 1.45; 95% CI, 1.03-2.04) (1).

During pregnancy, caffeine consumption over 200 to 300 mg per
day (2—3 cups per day) may increase the risk of miscarriage
(2,3,4) but does not affect the risk of congenital anomalies.

Overall, moderate caffeine consumption (1— 2 cups of coffee per
day or its equivalent) before or during pregnancy has no
apparent adverse effects on fertility or pregnancy outcomes.

Caffeine consumption has no effect on semen parameters in

1mﬁs@n 6’5,)-Uollund HI, Henriksen TB, Scheike T, Kolstad H, Giwercman A, et al. Does moderate alcohol
consumption affect fertility? Follow up study among couples planning first pregnancy. Bt Med J

1998;317:505-10.
2) Bolumar F, Olsen J, Rebagliato M, Bisanti L. Caffeine intake and delayed conception: a European multicenter

study on infertility and subfecundity. European Study Group on Infertility Subfecundity. Am J Epidemiol
1997;15:324-34.

3) Wilcox A, Weinberg C, Baird D. Caffeinated beverages and decreased fertility. Lancet 1988;2:1453-6.
4) Signorello LB, McLaughlin JK. Maternal caffeine consumption and spontaneous abortion: a review of the
epidemiologic evidence. Epidemiology 2004;15:229-39.

Povey AC, Clyma JA, McNamee R, Moore HD, Baillie H, Pacey AA, et al. Modifiable and non-modifiable risk
factors for poor semen quality: a case-referent study. Hum Reprod 2012;27:2799-806.
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Intake of protein-rich foods in relation to outcomes of infertility
treatment with assisted reproductive technologies
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Table I Characteristics of the 244 women participating in the study by tertiles of the MedDietScore.

MedDietScore tertile

P-value

Age,y
<35, n (%)

35-37,n (%)

38-41,n (%)

Educational level, n (%)
Primary/secondary school
University degree

Individual income level, n (%)
Low (<10.000 euros/annually)
Moderate(10-30.000 euros)
High (>30.000 euros)

Waist circumference, cm

Body mass index, kg/m?
<25 kg/m?, n (%)
>25kg/m?, n (%)

Smoking status, n (%)

Never

Former

Current
Physical activity, MET-min/week

Inactive, n (%)

Minimally active, n (%)
S-Anxiety (score range 20-80)*
T-Anxiety (score range 20-80)*
Total energy intake, kcal/day
Supplements use, n (%)

Never

Monthly or few times/year

Weekly

Daily
Type of supplements, n (%)

Multivitamins

Folate

Vitamin C

Iron

Other®

MedDietScore (male partners)

Reproductive characteristics and IVF outcome

Family subfertility history, n (%)
Cause of infertility, n (%)

Male factor

Female factor

Unexplained

Infertility duration, y

35 (32-37)
38 (48.1)
22 (27.8)
19 (24.1)

29 (36.7)
48 (63.3)

23 (29.1)
49 (62.0)
7(89)
85.0 (79.0-93.0*
24.1 (22.6-272)
50 (63.3)
29 (36.7)

59 (74.7)
7(89)
13 (16.5)
594 (372-870)°
41 (51.9)
38 (48.1)
48.0 (39.0-56.0)*
45.0 (35.0-51.0)*
1870 (1658-2162)*

58 (73.5)
11(14.9)
3(3.8)
789)

789)
4(5.1)
4(5.1)
5(6.3)
1(1.3)

30 (29-33)

20 (25.3)

38 (48.1)
5(6.3)

36 (45.6)

3.0 (2.0-4.0)

36 (32-39)
27 (34.2)
26 (32.9)
26 (32.9)

19 (24.1)
60 (75.9)

18 (22.8)
51 (64.6)
10 (12.7)
78.0 (74.0-82.0)°
227 (21.2-23.6)°
65 (82.3)
14 (17.7)

64 (81.0)
5(6.3)
10 (12.7)
870 (447-1236)°
27 (34.2)
52 (65.8)
43.0 (35.0-50.0)°
38.0 (32.0-46.0)°
1754 (1582-1995)°

40 (50.6)
13 (16.5)
12 (15.2)
14 (17.7)

13 (16.5)
7(8.9)
6(7.6)

11(13.9)
2(2.5)

34 (30-36)

24 (30.4)

32 (40.5)
7(8.9)

40 (50.6)

3.0 (1.5-4.0)

36 (34-38)
31 (36.0)
25 (29.1)
30 (34.9)

16 (18.6)
70 (81.3)

18 (20.9)
61 (70.9)
7@8.1)
78.0 (72.0-81.0)°
222 (20.7-23.4)°
73 (84.9)
13 (15.1)

66 (76.8)
10 (11.6)
10 (11.6)
870 (590-1127)°
26 (30.2)
60 (69.8)
420 (34.0-48.0)°
37.5 (32.0-43.0)°
1757 (1460201 1)°

34 (39.5)
16 (18.6)
20 (23.3)
16 (18.6)

17 (19.8)
15 (17.5)
11 (14.0)
782)
5(5.9)
36 (32-39)

20 (23.3)

19 (22.1)
10(11.6)
57 (66.3)

22 (1.5-4.0)

0.370
0.350

0.054

0.603

<0.001
<0.001

0.686

0.002
0.011

0.001
<0.001

0.007
0.002

0.008

<0.001

0.568
0.011

0.549

Continued



Table | Continued

MedDietScore tertile
F'rst .................................. s econd ............................. Th.,-d ................ —
(<30) (31-35) (=36)
PCOS, n (%) 13 (16.5) 14 (17.7) 12 (14.0) 0.797
Day three FSH, 1U/I° 7.0 (5.0-8.3) 7.0 (5.0-9.0) 7.0 (5.4-8.0) 0.761
Day three LH, IU/I 5.0 (4.0-7.7) 6.0 (5.0-7.3) 5.0 (4.0-6.8) 0.192
Day three Estradiol, pmol/I 130.5 (92.4-199.0) 118.3 (82.6-164.4) 128.6 (97.6-159.7) 0.868
Baseline AMH, nmol/I° 16.5 (9.4-31.3) 14.1 (8.3-27.6) 14.3 (7.8-24.2) 0.746
Ovarian stimulation protocol, n (%) 0.547
Antagonist 47 (59.5) 51 (64.6) 48 (55.8)
Agonist (flare protocol) 28 (35.4) 24 (30.4) 36 (41.9)
Clomiphene citrate 4(5.1) 3(3.8) 2(2.3)
Oocytes produced, n Il (7-15) 10 (6-14) I (7-15) 0.668
Oocytes-Mll, n 7 (4-10) 7(4-11) 8 (5-12) 0.275
Fertilization rate, % 81.8 (70.0-100.0) 86.6 (66.6-100.0) 83.3 (68.1-94.2) 0.884
Embryos produced, n 6 (3-9) 5(3-9) 6 (4-10) 0.342
High-quality embryos, % 33.3 (14.2-54.5) 33.3 (15.7-55.5) 33.3(17.2-57.1) 0917
Number of embryos transferred, n women (%) 0.475
No embryos transferred 8 (10.1) 4 (5.0) 3(3.5)
| embryo 16 (20.3) 12 (15.2) 11 (12.8)
2 embryos 31(39.2) 37 (46.8) 38 (44.2)
3+ embryos 24 (30.4) 26 (33.0) 34 (39.5)
Successful implantation, n (%) 40 (50.6) 46 (58.2) 52 (60.5) 0416
Clinical pregnancy, n (%) 23 (29.1)* 38 (48.1)*° 43 (50.0)° 0.012
Live birth, n (%) 21 (26.6)° 36 (45.6)*° 42 (48.8)° 0.008

Values represent median (IQR) or number of subjects (%). Differences in variables across tertiles of the MedDietScore were tested using Kruskal-Wallis test for continuous variables
and #” test or Fisher's exact test for categorical variables. Values with different superscript letter are statistically significant different (Bonferroni correction, P < 0.015).

Abbreviations used: MedDietScore = Mediterranean diet score; MET = metabolic equivalent of task; PCOS = polycystic ovary syndrome; FSH = follicle-stimulating hormone; LH =
luteinizing hormone; AMH = anti-mullerian hormone; Oocytes-MIl = metaphase-Il stage oocytes.

*State (S)—Anxiety evaluates the current emotional state; Trait (T)—Anxiety evaluates relatively stable aspects of anxiety (how the respondent usually feels), with higher values sug-
gesting higher levels of anxiety.

®Other: n-3 fatty acids, calcium, vitamin D, zinc, plant sterols.

“Sample size by tertile of MedDietScore n = 58, 53 and 70.

“Sample size by tertile of MedDietScore n = 32, 23 and 25.

“Sample size by tertile of MedDietScore n = 33, 30 and 35.



Table Il Associations between MedDietScore and
clinical end-points of IVF (n = 244 women/cycles).

MedDietScore tertile

Successful implantation (yes vs no)

Model |  0.49 (0.24-0.98)*
Model 2 0.52 (0.25-1.08)
Model 3 0.62 (0.28-1.36)
Clinical pregnancy (yes vs no)
Model |  0.30 (0.15-0.62)*
Model 2 0.35 (0.17-0.75)*
Model 3 0.35 (0.16-0.78)*
Live birth (yes vs no)
Model | 0.28 (0.13-0.57)*
Model2 0.31 (0.14-0.66)*
Model 3 0.32 (0.14-0.71)*

0.81 (0.42-1.58)
0.81 (0.41-1.60)
0.81 (0.39-1.65)

0.83 (0.43-1.56)
0.85 (0.45-1.64)
0.81 (0.41-1.59)

0.77 (0.40—1.47)
0.81 (0.42-1.55)
0.78 (0.39-1.54)

| (ref)
I
I

0.049
0.090
0.257

0.002
0.010
0.013

0.001
0.004
0.007

All analyses were conducted using generalized linear models with binomial distribu-
tion and logit link function. Data represent relative risk (95% Cl). Model | was
adjusted for age, ovarian stimulation protocol and body mass index. Model 2 was
adjusted as for model | and for physical activity, state and trait anxiety, infertility
diagnosis and total energy intake. Model 3 was adjusted as for model 2 and for diet-
ary supplements use (frequency and type of supplement).

P < 0.05.

Abbreviations used: MedDietScore = Mediterranean diet score; ref = referent.
*Test for trend were performed using the median level of MedDietScore in each
tertile as a continuous variable in the model.
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Fertilization

16.0 hours

27.9 hours

38.2 hours

40.7 hours

51.0 hours

54.1 hours

56.7 hours

59.1 hours

Morula formation

Appearance of two
pronuclei (tPN)

Disappearance of
pronuclei

(tPNf)

Two cell stage
(t2)

Three cell stage
(t3)

Four cell stage
(t4)

Five cell stage
(t5)

Six cell stage
(t6)

Seven cell stage
(t7)

Eight cell stage (t8)

Nine cell stage (t9)

J 2

J £

cc2

CC3

CC4

S2

S3
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TABLE 2

Morphokinetic markers of embryo development according to intervention group.

Study intervention group Control intervention group Mixed model analysis

Morphokinetic Treatment

marker n Median IGR n Median IQR effect 95% ClI Pvalue ICC
cc2 349 11.51h 10.51-12.34 381 11.51h 10.67-12.51 —0.04 —0.24100.16 21 0.10
Ce3 338 13.50h 11.96-15.02 368 13.01h 11.51-15.34 0.05 —0.191t00.28 .70 0.18
CC4 283 19.34h 16.79-23.07 298 21.94h 18.51-26.48 —0.45 —-0.69t0 —-0.21 <.001 0.15
52 344 0.50h 0.17-1.33 375 0.67h 0.33-1.80 -0.14 —0.31100.03 A1 0.05
S3 295 467h 2.17-14.34 315 5.84h 2.50-18.67 —0.23 —0.42 to —0.03 .02 0.06
tM 298 94.89h 88.04-102.00 313 94.52h 88.23-100.98 0.03 —-0.301t0 0.35 .87 0.38
tSB 282 100.91 h 93.61-108.87 298 100.04 h 94.55-107.15 —0.01 —0.32100.30 .95 0.34
tB 231 109.29h 102.25-118.98 256 110.72h 104.06-118.37 —0.11 —-0.41100.18 45 0.26
tEB 185 116.83h 109.95-129.87 192 118.12h 112.06-127.27 —0.05 —0.39100.29 77 0.31
tHB 98 119.41h 112.19-132.85 78 12349h 114.81-131.89 0.01 —0.45 to0 0.47 .96 0.47
KIDScore D3 340 4 3-5 376 4 2-5 0.18 0.00 to 0.37 .05 0.17
KIDScore D5 373 2 1-5 355 2 1-4 0.35 —0.08 10 0.77 il 0.21

Note: Treatment effect set as “Intervention — Control” with markers in standardized (z-score) form. CC2 = time to complete second cell cycle; CC3 = time to complete third cell cycle; CC4 = time to
complete fourth cell cycle; Cl = confidence interval; ICC = intraclass correlation coefficient; IQR = interquartile range; S2 = synchrony of the second cell cycle; S3 = synchrony of the third cell cycle;
tB = time to form a blastocyst; tEB = time to form an expanded blastocyst; tHB = time to form a hatching blastocyst; tM = time to form a morula; tSB = time to start blastulation.

Kermack. Preconceptional diet and embryo development. Fertil Steril 2019.



TABLE 1

Dietary and lifestyle characteristics of the women and men recruited into the study.

Women Men
Intervention Control Intervention Control
Characteristic (n = 55) (n = 56) P value (n = 55) (n = 56) Pvalue
Age (y) 33341 334+43 .9 356+5.8 364 +5.3 4
Body mass index ( kg/m ) P4 BEE 9] 2500319 3 26.8 +4.1 27.2+40 .6
Prudent diet score 0.02 +0.90 0.05 4+ 1.13 9 0.01 +0.92 —0.11 +£1.08 5
Alcohol consumption (units/wk) 4.0 (3.0-6.0) 4.0 (2.3-6.8) 8 8.0(4.3-11.8) 6.0 (3.8-12.0) 4
Caffeine consumption (mg/d) 84.0 (31.5-157.5) 108.0 (53.0-186.0) .5 162.0 (75.5-337.5) 189.5(107.3-328.5) .8
Exercise (h/wk) 3.0 (2.04.0) 2.0 (1.0-4.8) 5 4.0 (2.1-6.0) 5.0(1.9-8.1) 9
Eicosapentaenoic acid® (% of RBC) 0.97 £+ 1.36 0.96 + 1.35 7 0.94 + 1.36 0.91 +1.36 .6
Docosahexaenoic acid (% of RBC) 5.16 + 0.98 5.03+1.10 5 466 + 1.09 451 +1.14 5
Total vitamin D (nmol/L) 74.33 + 29.41 71.62 £+ 24.69 6 67.48 + 28.01 6811 = 2711 9

Note: Values are presented as mean =+ SD or median (interquartile range). RBC = red blood cells.
@ Distribution skewed, so data were log transformed before analysis.

Kermack. Preconceptional diet and embryo development. Fertil Steril 2019.
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TABLE 1
Pooled WMD from the primary meta-analysis of the effects of the Mediterranean diet during pregnancy on birth weight and gestational age at
delivery

Outcomes Studies Participants Pooled WMD (95% CI) ? (%) P value
0] (N)
RCTs
Birth weight (g) 3 2305 52.67 (—9.39, 114.73) 37.2 0.1
Cohort studies
Gestational age at delivery (wk) 5 13,899 0.11 (0.03, 0.20) 27.5 0.007
Birth weight (g) 6 34,058 23.06 (—29.82, 75.94) 68.5 0.39

Abbreviations: CI, confidence interval; RCT, randomized controlled trial; WMD, weighted mean difference.

TABLE 2
Subgroup meta-analyses for the Mediterranean diet during the perinatal period on gestational diabetes mellitus, pregnancy-induced hypertension,
preterm delivery, and birth weight in cohort studies

Outcomes Confounder Geographical location
Adjusted” Unadjusted P value® Mediterranean Non-Mediterranean P value®
Gestational diabetes mellitus® 2 5 0.37 3 4 0.90
0.72 (0.58, 0.90) 0.91 (0.68, 1.23) 0.88 (0.52, 1.49) 0.81 (0.65, 1.02)
Pregnancy-induced hypertension® 3 2 0.64 2 3 0.64
0.73 (0.64, 0.83) 0.51 (0.16, 1.60) 0.51 (0.16, 1.60) 0.73 (0.64, 0.83)
Preterm delivery® 3 2 0.45 0 5 —
0.60 (0.40, 0.89) 0.74 (0.37, 1.49) — 0.67 (0.49, 0.91)
Birth weight (g)* — — — 2 3 0.60

27.45 (—9.48, 64.37)

50.73 (14.03, 87.44)




A

Studies  Participants Pooled OR Pooled OR (95% CI) P P

Outcomes

(No) (No) (95%CI) (%) value
Maternal outcomes
Gestational diabetes 4 3980 0.56 (0.34 0.93) > 5 91.2 0.03
Pre-eclampsia 4 3526 0.90(0.53 1.51) : + E 43 0.68
Preterm delivery 4 3526 0.71(0.48 1.05) '—'—é" 24 0.08
Caesarean section 3 2305 1.03(0.82 1.29) F—%'—i 0 0.83
Neonatal outcomes :
Small for gestational age 4 3526 0.55(0.35 0.88) > é 50.2 0.01
Large for gestational age 3 2305 0.39(0.08 1.90) b + E : 792 0.25
NICU admission 3 2305 0.80 (0.55 1.15) r—o—i—d 0 0.22

0 X 1 1 )

highest categories of a MED score lowest categories of a MED score




B

Studies  Participants Pooled OR I? P

Outcomes Pooled OR (95% CI)

(No) (No) (95%CI) %) value
Maternal outcomes
Gestational diabetes 7 17583 0.82(0.67 1.00) > 43.9 0.048
Gestational hypertension 5 11818 0.73(0.60 0.89) <> E 18.7 0.002
Pre-eclampsia 3 13581 0.77(0.64 0.93) HE 0 0.07
Preterm delivery 5 65788 0.67(049 0.91) > E 0 0.01
Abortion 3 17929 1.19(0.94 1.50) r—%—o—4 65.4 0.15
Neonatal outcomes é
Low birth weight 4 19660 0.70(0.64 0.78) © E 0 <0.001
Intrauterine growth restriction 3 6573 046(023 0.91) > E 56.4 0.03

1

highest categories of a MED score

0 s 15 2

lowest categories of a MED score
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High Adherance Low Adherance

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Vujkovic (2010) - Mediterranean 11 37 11 44 1.27 [0.48;3.39] 0.0%
Karayiannis (2018) - Mediterranean 42 86 21 79 ——-*-— 2.64 [1.37;5.07] 39.6%
Gaskins (2019) - Mediterranean 69 165 54 170 /e 1.54 [0.99; 2.41] 60.4%
Sun (2019) - Mediterranean 26 61 54 106 0.72 [0.38;1.35] 0.0%
Ricci (2019) - Mediterranean 33 142 33 132 0.91 [0.52;1.58] 0.0%
Random-effects 491 531 _ 1.91 [1.14; 3.19] 100.0%
. T l

Heterogeneity: I° = 43%, v° = 0.0614, p = 0.19
0.2 0.5 1 2 5

Figure S3: Crude OR of the association of Mediterranean diet to ART outcomes, sensitivity analysis: excluding
high risk-of-bias studies
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B (A v Xk 0.39;: 95% Cl, 0.33-0.46) .
By (A v X Ek0.59; 95% Cl, 0.46-0.76) .
%%t@ 3 (A v XL0.63; 95% Cl, 0.50-0.81) .
EBEY (A vy XH0.81; 95% CI, 0.71-0.92) .
28L& (A X E0.63: 95% Cl, 0.54-0.73) .
Dﬂ (A X E0.81; 95% CI, 0.72—0.90) .

=9 (A v X 0.67: 95% Cl, 0.52-0.87) o
?nﬁaﬂ: S5 (A XE0.43: 95% ClI, 0.20-0.91)
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2. HROERETELEOBEET:

B (Av X EH 0.39: 95% ClI, 0.33-0.46)
By 3 (A v X H0.59: 95% Cl, 0.46—0.76)
BimlBr 5 (A v XE0.63: 95% Cl, 0.50-0.81)

II'I'I

Number Odds Ratio Weight

Study analyzed Country (95% Cl) (%)

1. Fruit
1

Ahmadi 2017 662 Iran e 0.69 (0.50, 0.94) 29.36

Di Cintio 2001 1754 ltaly = 0.30 (0.20, 0.30) 69.01

Setti 2022 752 Brazil " 0.80 (0.20, 2.80) 1.63

I2 = 90.2%, p = 0.000 <% 0.39 (0.33,0.46)  100.00
2. Vegetables

U

Ahmadi 2017 662 Iran — 0.56 (0.38, 0.84) 41.31

Di Cintio 2001 1489 ltaly — 0.60 (0.40, 0.80) 53.81

Setti 2022 752 Brazil " 0.70 (0.20, 2.00) 4.88

1= 0.0%, p=0.930 ‘ 0.59 (0.46,0.76)  100.00
3. Fruit and Vegetables

Kalla 2021 326  Algeria - " 1.76 (0.73, 4.12) 7.84

Maconochie 2007 6551 UK T 0.49 (0.36, 0.66) 63.93

Xu 2014 1860 China —E 0.86 (0.49, 1.22) 28.23

2 =79.7%, p = 0.007 ‘ 0.63 (0.50, 0.81)  100.00
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Red meat white meat

Red meat FRPFERALEFRBDEVRZIET,
LT, 3BA. F45RA. KA. RRALGE.,. FEDHFY
ELEWLE D ZEwhite meatEIE S,




EMhTLI=,

4. Meat
Di Cintio 2001 1935
Kalla 2021 647

12 = 74.4%, p = 0.048

5. Red meat
Di Cintio 2001 700
Maconochie 2007 6320
Setti 2022 752

12 = 0.0%, p=0.828

6. White meat
Maconochie 2007 6320
Setti 2022 752

12 = 0.0%, p = 0.332

RIDEREREEDE&E

==

L

RIZDULTIER

Italy
Algeria

Italy
UK
Brazil

UK
Brazil

EMNEZ LT EDIRIUAF

+

L 4

L 4

1.10 (0.90, 1.30)
0.56 (0.29, 1.05)
1.05 (0.88, 1.25)

1.10 (0.70, 1.50)
0.98 (0.81, 1.18)
0.80 (0.20, 3.50)
1.00 (0.85, 1.18)

0.82 (0.65, 1.02)
0.50 (0.20, 1.40)
0.80 (0.64, 1.00)

92.45
7.55
100.00

19.33
79.30
1.37
100.00

94.91
5.09
100.00



SEEY (v X H0.81; 95% Cl, 0.71-0.92) .
L8 5 (v X L0.63; 95% CI, 0.54-0.73) .
Ui (A X t£0.81; 95% Cl, 0.72—0.90) .
= (A v Xt0.67; 95% Cl, 0.52-0.87) o

7. Seafood )
Di Cintio 2001 1606 ltaly = 0.70 (0.60, 0.90) 41.04
Kalla 2021 727 Algeria N 1.14 (0.72, 1.78) 8.24
Maconochie 2007 6320 UK : [ 0.86 (0.71, 1.03) 48.74
Setti 2022 752 Brazil - 0.70 (0.30, 1.90) 1.98
2 =35.7%, p=0.198 ‘ 0.81(0.71,0.92)  100.00
8. Dairy products 1
Ahmadi 2017 662 Iran == 0.52 (0.38, 0.71) 24.41
Di Cintio 2001 1404 ltaly == 0.60 (0.50, 0.80) 42.75
Kalla 2021 299 Algeria : i 1.23 (0.70, 2.15) 7.50
Maconochie 2007 6547 UK —:‘_ 0.67 (0.49, 0.91) 24.65
Setti 2022 752 Brazil . 0.70 (0.10, 4.00) 0.69
12 =45.0%, p=0.122 ‘ 0.63 (0.54,0.73)  100.00
9. Eggs
Di Cintio 2001 2681 ltaly “'E 0.70 (0.60, 0.80) 60.91
Kalla 2021 635 Algeria = 0.92 (0.51, 1.63) 3.73
Maconochie 2007 6320 UK : ‘#“ 1.02 (0.85, 1.24) 35.35
12 79.7%=, p = 0.007 ‘ 0.81 (0.72,0.90)  100.00
10. Cereal (Grains) :
Ahmadi 2017 662 Iran —-T 0.57 (0.41, 0.79) 63.05
Kalla 2021 625 Algeria . [ 0.90 (0.58, 1.37) 36.95
2= 64.3%, p=0.094 > 0.67 (0.52,0.87)  100.00




SHAERL S (A v X E1.00: 95% Cl, 0.79-1.27) .
NI Hk¥ (v XEH1.14; 95% Cl, 0.90-1.44) .

11. Fat and Oil
Ahmadi 2017 662
Di Cintio 2001 504

12> =90.3%, p=0.001

12. Sugar substitutes

Maconochie 2007 6544

Setti 2022 752
12 = 78.1%, p = 0.032

Iran
ltaly

UK
Brazil

’
|

25 Olive ¢
i
[ =]

OIL

//—)>

\ﬂ —3>

DIE o b

2-1YY

‘ Coco‘ugon.

BUTTER

0.73 (0.54, 0.99)
1.60 (1.10, 2.30)
1.00 (0.79, 1.27)

1.10 (0.87, 1.40)

*—>750(1.32, 43.10)
1.14 (0.90, 1.44)

59.16
40.84
100.00

98.17
1.83
100.00

.05

Favors
Higher intake

Favors
Lower intake
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The association between food group and miscarriage risk in healthy women of
reproductive age: sensitivity analysis including studies with low risk of bias and

confounder adjusted estimates.

Number
Study analyzed Country
1. Fruit
1
Ahmadi 2017 662 Iran : \
Di Cintio 2001 1754 Italy i
Setti 2022 752 Brazil *
12 = 90.2%, p = 0.000 ‘
2. Vegetables
|
Ahmadi 2017 662 Iran "I
Di Cintio 2001 1489 Italy —Ea
Setti 2022 752 Brazil =
12 = 0.0%, p = 0.930 ‘
3. Fruit and Vegetables .
Xu 2014 1860  China S— -3
4. Meat
Di Cintio 2001 1935 ltaly -
5. Red meat
)
Di Cintio 2001 700 ltaly ,'
Setti 2022 752 Brazil =
2 = 0.0%, p = 0.673 ‘
6. White meat
Setti 2022 752  Brazil -

Odds Ratio
(95% Cl)

0.69 (0.50, 0.94)
0.30 (0.20, 0.30)
0.80 (0.20, 2.80)
0.39 (0.33, 0.46)

0.56 (0.38, 0.84)
0.60 (0.40, 0.80)
0.70 (0.20, 2.00)
0.59 (0.46, 0.76)

0.86 (0.49, 1.22)
0.86 (0.49, 1.22)

1.10 (0.90, 1.30)
1.10 (0.90, 1.30)

1.10 (0.70, 1.50)
0.80 (0.20, 3.50)
1.08 (0.75, 1.56)

0.50 (0.20, 1.40)
0.50 (0.20, 1.40)

Weight
(%)

29.36
69.01
1.63
100.00

41.31
53.81
4.88
100.00

100.00
100.00

100.00
100.00

93.38
6.62
100.00

100.00
100.00



7. Seafood

Di Cintio 2001 1606 Italy ‘+_' 0.70 (0.60, 0.90) 95.40
Setti 2022 752  Brazil * 0.70 (0.30, 1.90) 4.60
= 0.0%, p = 1.000 ‘ 0.70 (0.57, 0.85) 100.00
8. Dairy products
1
Ahmadi 2017 662 Iran - 0.52 (0.38, 0.71) 35.97
Di Cintio 2001 1404 Italy .o 0.60 (0.50, 0.80) 63.01
Setti 2022 752  Brazil - 0.70 (0.10, 4.00) 1.02
2= 0.0%, p=0.751 ‘ 0.57 (0.47, 0.69) 100.00
9. Eggs
Di Cintio 2001 2681 Italy —-- 0.70 (0.60, 0.80) 100.00
‘ 0.70 (0.60, 0.80) 100.00
10. Cereal (Grains)
Ahmadi 2017 662 Iran ——_—— 0.57 (0.41, 0.79) 100.00
< 0.57 (0.41, 0.79) 100.00
11. Fat and Oil
Ahmadi 2017 662 Iran — 0.73 (0.54, 0.99) 59.16
Di Cintio 2001 504 Italy e 1.60 (1.10, 2.30) 40.84
2= 90.3%, p = 0.001 ‘ 1.00 (0.79, 1.27) 100.00
12. Sugar substitutes
1
Setti 2022 752  Brazil - 7.50 (1.32, 43.10) 100.00
R ———— , (1.32, 43.10) 100.00
|
.05 1

Favors Favors
Higher intake Lower intake



Number analyzed
(Country)

Study

1. A Priori analysis
Gaskins 2014

Gaskins 2014

Gaskins 2014

Hsiao 2019

Laursen 2022

Laursen 2022

Madzorera 2020

Madzorera 2020

Vahid 2017

Vahid 2021

11,072
(USA)

11,072
(USA)

11,072
(USA)

132
(USA)

3,043
(Denmark)

3,043
(Denmark)

7,553
(Tanzania)

7,563
(Tanzania)

135
(Iran)

135
(Iran)

2. Posteriori analysis

Yan 2019

Yan 2019

Yan 2019

Yan 2019

15,980
(China)

15,980
(China)

15,980
(China)

15,980
(China)

Dietary
Pattern / Index

alternate Mediterranean diet
(aMED)

Fentility diet
(FD)

alternate Healthy Eating Index 2010
(aHEI-2010)

alternative Healthy Eating Index for Pregnancy
(AHEI-P)

Danish Dietary Guidelines Index
(DDGI)

Healthy Nordic Food Index
(HNFI)

Minimal Diet Diversity Score for Women
(MDDW)

Prime Diet Quality Score
(PDQS)

Dietary Inflammatory Index
(D)

Dietary Antioxidant Index
(DAI)

Vegetarian diet

Balanced diet

Traditional diet

Processed diet

Estimate

Type
RR
RR
RR
HR
—_— HR
— HR
R E— RR
—_— RR
—— OR
—— OR
=T OR
— OR
* OR
—— OR

Point Estimate
(95% CI)

1.05(0.95-1.17)

0.94 (0.86 - 1.03)

1.04 (0.94 - 1.15)

0.93 (0.09 - 10.22)

0.71 (0.44 - 1.13)

0.69 (0.49 - 0.96)

0.95 (0.62 - 1.45)

0.53 (0.34 - 0.82)

2.12(1.02 - 4.43)

0.43 (0.20 - 0.91)

0.68 (0.42 - 1.36)

0.73 (0.36 - 0.89)

1.21(0.55-3.61)

1.97 (1.36 - 3.34)

I
.05

Favors

Higher dietary pattern adherence
Higher dietary score (MDDW / PDQS / DIl / DAI)

Favors
Lower dietary pattern adherence

Lower dietary score (MDDW / PDQS / DIl / DAI)

A summary graph describing the association between whole diet evaluation and miscarriage risk in healthy women of reproductive age.

Chung. Maternal diet and miscarriage risk. Fertil Steril 2023.
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Women’s and men’s intake of omega-3 fatty acids and their food
sources and assisted reproductive technologies outcomes
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Figure 1.

Association between women’s total omega-3, DHA+EPA, and ALA intake and probability
of clinical pregnancy loss following ART in couples from the EARTH study. !

Data are presented as predicted marginal proportions and 95% confidence intervals.
Analyses were run using generalized linear mixed models (proc glimmix) with random
intercepts, binary distribution, and logit link.

1 Fully adjusted model: Female age and BMI, female energy intake, female smoking status,
female education, female Prudent and Western patterns, male total omega-3 intake.
Abbreviations: ALA, alpha linolenic acid; ART, assisted reproductive technologies;

DHA, docosahexaenoic acid; EARTH, Environment and Reproductive Health; EPA,
eicosapentaenoic acid; Q, quartile.
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Association between men’s total omega-3, DHA+EPA, ALA, total nuts and total fish intake and probabilities of implantation, clinical pregnancy, and live
birth following ART in couples from the EARTH study. !

Number of women (n=229)/cycles (n=410) Implantation probability Clinical pregnancy probability Live birth probability

Q1 57/96 0.47 (0.34,0.61) 0.47 (0.34,0.60) 0.36 (0.24, 0.50)
Q2 57/94 0.60 (0.48,0.70) 0.58 (0.47,0.69) 0.45(0.33,0.57)
Total omega-3 2 Q3 58/108 0.51(0.40,0.61) 0.46 (0.35,0.56) 0.37(0.27,0.48)
Q4 57/112 0.59 (0.46,0.72) 0.48 (0.36,0.61) 0.39(0.26,0.53)
P-trend 042 0.84 0.99
Q1 62/111 0.52(0.41,0.62) 0.48(0.37,0.59) 0.36 (0.26,0.48)
Q2 53/97 0.54 (0.43,0.65) 0.52 (041,0.63) 0.39(0.28,0.51)
DHA+EPA Q3 57/107 0.46 (0.36,0.57) 0.43(0.33,0.53) 0.32(0.23,043)
Q4 57/95 0.66 (0.54,0.76) 0.58 (0.46,0.69) 0.48 (0.36, 0.60)
P-trend 0.08 0.28 0.19
Q1 57/97 0.44 (0.31,0.58) 0.42 (0.30,0.56) 0.33(0.22,048)
Q2 57/94 0.58 (0.46,0.69) 0.56 (0.44,0.67) 0.42(0.31,0.55)
ALA Q3 59/111 0.54 (0.43,0.64) 0.49 (0.39,0.59) 0.39(0.29,0.50)
Q4 56/108 0.61(0.47,0.74) 0.52 (0.38,0.65) 0.41(0.27,0.56)
P-trend 022 0.56 0.61
Q1 60/108 0.45 (0.34,0.57) 043 (0.32,0.54) 0.34(0.24,0.46)
Q2 53/93 0.60 (0.49,0.71) 0.52(041,0.63) 042(0.31,0.54)
Total nuts d Q3 58/108 0.56 (0.45,0.66) 0.52 (0.41,0.62) 0.37(0.27,0.49)
Q4 58/101 0.56 (0.44,0.67) 0.51 (0.40,0.63) 0.42(0.31,0.54)
P-trend 0.56 0.55 0.57
Q1 57/106 0.48 (0.37,0.60) 0.45 (0.34,0.56) 0.35(0.25,047)
Q2 62/108 0.58 (0.47,0.68) 0.53 (0.42,0.63) 0.40(0.30,0.51)
Total fish € Q3 50/88 0.52 (0.40,0.63) 0.47 (0.35,0.59) 0.38(0.27,0.51)
Q4 60/108 0.58 (0.46,0.69) 0.53 (0.42,0.64) 0.39(0.28,0.51)
P-trend 0.37 043 0.67

Data are presented as predicted marginal proportions and 95% confidence intervals. Analyses were run using generalized linear mixed models (proc glimmix) with random intercepts, binary distribution,

and logit link.
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Figure 2. Distribution of the percentage of days per
menstrual cycle on which omega-3 supplements were
taken in 286 cycles.



No omega-3 supplements Omega-3 supplements
(N=787) (N=113)

Age (years) 33.8+0.1 332402
30-34 536 (68.11%) 89 (78.76%)
35-37 I51 (19.19%) 18 (15.93%)
38-44 100 (12.71%) 6(5.31%)

BMI (kg/m?) 249402 23.1+04

AMH (ng/ml) 39+0.1 43+04

Previous pregnancy 402 (51.1%) 45 (39.8%)

Regular periods 681 (86.5%) 98 (86.7%)

Menstrual cycle length (days) 32.5+04 327409

Race
White 594 (75.5%) 102 (90.3%)
Non-White 193 (24.5%) 11 (9.7%)

Education level
College or less 220 (28.0%) 21 (18.6%)
Some graduate school or more 567 (72.1%) 92 (81.4%)

Married 726 (92.3%) 107 (94.7%)

Smoking status
Never 602 (76.5%) 90 (79.7%)
Past 175 (22.2%) 21 (18.6%)
Current 10 (1.3%) 2 (1.8%)

Intercourse frequency per week (days) 23+0.1 24402

Number of alcoholic beverages per month 75+04 6.6+08

Number of caffeinated beverages per day 12+0.0 1.09 0.1

Intercourse frequency during fertile window (percentage of fertile days)* 40.5% + 1.1% 39.4% £+ 2.9%

Hours of vigorous exercise in the past month*

Oh 71 (12.6%) 3 (3.9%)
<lh 112 (19.9%) Il (14.3%)
I-3h 226 (40.1%) 35 (45.5%)
4-7h 122 (21.6%) 21 (27.3%)
>7h 31 (5.5%) 7 (9.7%)
Unsure 2 (0.4%) 0 (0.0%)

Number of alcoholic beverages per month* 75+04 6.6+0.8

Number of caffeinated beverages per day* 1.2+0.0 1.I£0.1

Vitamin D intake (IU)* 159.3+75.2 759.2+456.4

Prenatal vitamin use* 244 (31.0%) 88 (77.9%)

Multivitamin use* 89 (11.3%) 23 (20.4%)




Table lll. Association between omega-3 supplementation and probability of conceiving.

Omega-3 supplement use

Unadjusted fecundability ratio 2.20 (95% CI 1.68, 2.88)
2.04 (95% CI 1.53,2.71)* 2.12 (95% CI 1.59, 2.82)**

Adjusted fecundability ratio
Adjusted fecundability ratio further adjusting for PNV and MTV use [.45 (95% Cl 1.07, 1.93)* [.51 (95% CI 1.12, 2.04)**

Unadjusted fecundability ratio .34 (95% Cl1 0.97, 1.85)
1.30 (95% C10.93, 1.81)* 1.32 (95% C10.94, |.84)**

Adjusted fecundability ratio

*Adjusted for age, obesity, race and vitamin D intake.
**Adjusted for age, obesity, race, vitamin D intake and previous pregnancy.

MTV, multivitamin; PNV, prenatal vitamin.
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