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Abstract

Objective: To study associations between dietary factors and circulating anti-Mullerian hormone 

(AMH) concentrations among late premenopausal women.

Design: AMH concentrations were measured in serum samples collected at enrollment from 296 

women (aged 35–45 years) in the Sister Study cohort. Usual dietary intakes in the past 12 months 

were assessed using a validated food frequency questionnaire. Dietary exposures of interest 

included macronutrients, dietary fat subtypes, fiber, and glycemic index. Multivariable linear 

regression was used to evaluate associations between dietary variables and serum AMH 

concentrations. We also used nutrient density models to examine isocaloric replacement of 

macronutrients.

Setting: N/A

Patients/Animals: Women aged 35–45 years

Interventions: N/A

Main outcome measures: Serum AMH concentrations (ng/ml)

Results: AMH concentrations were positively associated with percentage of energy from 

carbohydrates (β per 5% calories=0.141 [95% CI: 0.023, 0.259]; p-trend=0.019), and inversely 

associated with percentage of energy from fat (β per 5% calories=−0.152 [95% CI: −0.299, 

−0.004]; p-trend=0.044). In analyses of dietary fat subtypes, AMH decreased with increasing 

monounsaturated fatty acids (p-trend=0.082) and polyunsaturated fatty acids (p-trend=0.043), 

particularly ω−6 fatty acids (p-trend=0.044), while no strong trend was observed for saturated 

fatty acids. Protein and alcohol intake were not strongly associated with AMH.
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Conclusions: Our cross-sectional analyses in a sample of late premenopausal women suggest 

that dietary fat intake may be inversely associated with circulating AMH concentrations. Further 

research in prospective studies is warranted to evaluate dietary factors as potential modifiers of 

ovarian reserve.

Capsule:

In this cross-sectional analysis in a sample of late premenopausal women, findings suggest that 

dietary fat intake may be inversely associated with circulating AMH concentrations.
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Introduction

The reproductive lifespan in women is characterized by a gradual depletion of the ovarian 

oocyte pool, or the ovarian reserve, ultimately leading to the onset of menopause.(1) Anti-

Müllerian hormone (AMH), a dimeric glycoprotein produced by the granulosa cells of 

preantral and small antral ovarian follicles, has emerged as a marker of ovarian reserve in 

premenopausal women, with circulating AMH concentrations positively correlated with the 

number of remaining antral follicles.(2–4) AMH remains relatively stable throughout the 

menstrual cycle, in contrast to other ovarian hormones, and has been used clinically to 

predict time to menopause in late reproductive age women(5, 6) and response to ovarian 

stimulation in women undergoing in vitro fertilization.(7, 8)

Though age is undoubtedly the strongest predictor, other lifestyle and environmental factors 

may also modify ovarian reserve. Diet has been hypothesized to affect reproductive function 

in women through a number of diverse mechanisms including altered menstrual cycle length 

and subsequent rate of follicular depletion, or follicular atrophy induced by diet-associated 

inflammation or oxidative stress.(9) In studies of mice, exposure to excess dietary fat has 

been associated with a decrease in primordial follicles and an increase in follicular atresia, 

potentially contributing to a shortening of the reproductive lifespan in females.(10–15) In 

contrast, other evidence from murine studies suggests that a diet rich in ω−3 fatty acids 

could help to delay ovarian aging.(16) However, limited research has investigated 

relationships between dietary factors and measures of ovarian aging in humans. One study 

reported an inverse association between serum follicle-stimulating hormone (FSH) 

concentrations, a marker of ovarian reserve, and dietary fiber intake in women, though 

another study found no significant association.(17, 18) Others have reported nonsignificant 

associations between dietary fats, including ω−3 fatty acids, and circulating FSH 

concentrations.(17, 19) However, FSH is a less accurate and sensitive marker than AMH, 

and levels vary substantially across the menstrual cycle, making it a less useful marker for 

studies in which blood collection is not timed to the menstrual cycle phase.(20) To our 

knowledge, only one previous observational study in humans has investigated associations 

between AMH and dietary factors, finding no significant relationships for dietary fiber or 

percent of calories from any macronutrient. However, their analyses were limited to a 

relatively narrow range of dietary exposures.(21) Therefore the objective of this cross-
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sectional study was to examine associations between dietary factors and serum AMH 

concentrations among late premenopausal women. Given the positive association between 

AMH concentrations and time to menopause,(5, 6) factors that modify AMH concentrations 

may be of interest to women in this age group.

Materials and methods

Study population

Participants included in these analyses were controls in a case-control study of AMH and 

breast cancer risk nested within the prospective Sister Study cohort.(22) The Sister Study 

was initiated to identify genetic and environmental risk factors for breast cancer and enrolled 

over 50,000 women from the U.S. and Puerto Rico between 2003 and 2009. All Sister Study 

participants were themselves free of breast cancer at enrollment but had a sister with a 

previous breast cancer diagnosis. Sociodemographic information, smoking status, and 

reproductive history were collected from enrollment questionnaires. Blood samples were 

collected by trained phlebotomists during an enrollment home visit, shipped overnight to the 

Sister Study biorepository, where they were processed and aliquoted and stored at −80˚C in 

liquid nitrogen vapor phase. At the enrollment home visit, standardized protocols were used 

by trained study personnel to measure blood pressure, height, weight, and waist 

circumference. The study was approved by the Institutional Review Board of the National 

Institute of Environmental Health Sciences, the National Institutes of Health, and the 

Copernicus Group, and all participants provided written informed consent.

Sister Study participants were eligible to be selected for the control sample if they were ages 

35 to 54 years, premenopausal, had at least one intact ovary, and had a serum sample 

archived from enrollment. Women were considered premenopausal if they reported at least 

one menstrual cycle within the 12 months prior to enrollment. Those aged 54 years and 

younger whose only reason for not experiencing menses was hysterectomy (without bilateral 

oophorectomy) were also considered premenopausal. A total of 916 women, who remained 

free of breast cancer as of December 31, 2012, had serum samples analyzed for AMH and 

were selected as control participants. For these analyses, we excluded women older than 45 

years at enrollment (N= 597) because >10% of those aged 46–54 years had samples with 

nondetectable AMH values. Women with a self-reported diagnosis of polycystic ovarian 

syndrome (PCOS) or missing PCOS information (N=13) were excluded, since PCOS is 

associated with elevated AMH concentrations,(2) and may be managed through lifestyle 

changes, including dietary modification strategies.(23) We also excluded those missing a 

food frequency questionnaire (FFQ) (N=8) and those with implausible values for total 

energy intake (<500 or >5000 kcal/day; N=2). Final analyses thus included 296 women.

Dietary assessments

Usual dietary intake for the previous 12 months was measured at enrollment using a 

modified 1998 Block 109-item FFQ.(24) This instrument assesses both the portion size and 

frequency of consumption for listed foods. Dietary exposures examined in these analyses 

included macronutrient intake, dietary fat subtypes, fiber, glycemic index, and glycemic 

load.
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Laboratory assays

Assays of AMH concentrations in serum samples were performed at the Reproductive 

Endocrine Research Laboratory at the University of Southern California Keck School of 

Medicine. An Ultrasensitive AMH ELISA kit (Ansh Labs, Webster TX) was used to 

measure AMH. The interassay coefficients of variation for the Ultrasensitive AMH ELISA 

are 4.6%, 4.8%, and 2.0% at 0.346, 0.715, and 1.85 ng/ml, respectively. When AMH values 

were below the limit of detection of this instrument (<0.07 ng/ml), the picoAMH ELISA kit 

(Ansh Labs), was used. The picoAMH ELISA has a limit of detection of 0.003 ng/ml, and 

interassay coefficients of 4.5%, 2.2%, and 3.8% at 22.6, 86.5, and 373 pg/ml, respectively. A 

total of 12 samples had undetectable concentrations using the picoAMH.

Statistical analysis

AMH samples that were undetectable with the picoAMH ELISA were imputed as half of the 

limit of detection (0.0015 ng/ml). Participant characteristics were tabulated according to 

quartiles of untransformed serum AMH concentrations. Because AMH concentrations were 

skewed, values were log-transformed to approximate a normal distribution, and log-

transformed values were used in all further statistical analyses. Geometric means of AMH 

according to quartiles of dietary variables were calculated using generalized linear models. 

Dietary variables, evaluated individually as exposures in separate regression models, 

included percentages of calories from macronutrients (carbohydrates, fat, protein, alcohol), 

total carbohydrates (g/day), fiber (g/day), total sugars (g/day), glycemic index, glycemic 

load, total fat (g/day), saturated fat (g/day) monounsaturated fat (g/day), polyunsaturated fat 

(g/day), ω−3 fatty acids (g/day), ω−6 fatty acids, the ratio of ω−6 to ω−3 fatty acids, long-

chain ω−3 fatty acids (g/day), and short chain ω−3 fatty acids (g/day). Tests for trend were 

performed by including the continuous linear term for each dietary variable in separate 

linear regression models. We conducted both age-adjusted and multivariable-adjusted 

analyses. Multivariable models were adjusted for total energy intake (kcal/day) and 

characteristics associated with AMH concentrations in previous studies, including age 

(years), body mass index (BMI; kg/m2), current smoking (yes/no), and current oral 

contraceptive use (yes/no).(25–28) In sensitivity analyses, we excluded women who reported 

current use of oral contraceptives (N=42), those with a unilateral oophorectomy (N=17), and 

those who were current smokers (n=32).

As a secondary analysis, we analyzed associations between AMH and percent energy from 

macronutrients (fat, carbohydrates, protein, and alcohol) using multivariable nutrient density 

models.(29) With log-transformed AMH as the dependent variable, each possible 

combination of three macronutrients was entered together in a separate linear regression 

model, with the fourth macronutrient omitted. In these models, parameter estimates for each 

of the 3 included macronutrients are interpreted as the effect of substituting calories from 

that macronutrient for equal energy from the omitted macronutrient. For example, with 

separate terms in the model for total energy, percent energy from protein, percent energy 

from carbohydrate, and percent energy from alcohol, the coefficient for percent energy from 

carbohydrate represents the effect of substituting energy from carbohydrates for energy from 

fat, holding constant energy from protein and alcohol.(29) All analyses were conducted 
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using SAS software, version 9.4 (SAS Institute, Cary, NC). Two-sided p-values < 0.05 were 

considered statistically significant.

Results

Women included in these analyses were predominately non-Hispanic white (87%), with a 

median age of 42.8 years (IQR: 40.6, 44.6) and a median BMI of 25.0 kg/m2 (IQR: 22.3, 

28.9). The majority had at least a Bachelor’s degree (57%), were not current smokers (89%), 

and were not currently using oral contraceptives (86%). Participant characteristics according 

to quartiles of AMH concentrations are shown in Table 1. The overall median of 

untransformed AMH concentrations was 0.93 ng/ml (IQR: 0.28, 2.23). Compared to women 

in the lower three quartiles of AMH, women in the highest quartile were more likely to be 

less than 40 years old and to have a BMI less than 25.0 kg/m2. They were also less likely to 

have had a hysterectomy or unilateral oophorectomy.

The overall geometric mean AMH concentration was 0.62 ng/ml (95% CI: 0.50, 0.77). In 

multivariable-adjusted models, serum AMH concentrations increased with increasing 

carbohydrate intake, both in grams per day (β per 10 g/day=0.061 [95% CI: 0.006, 0.116]; 

p-trend=0.031) and as a proportion of total energy (β per 5% calories=0.141 [95% CI: 0.023, 

0.259]; p-trend=0.019) (Table 2). Glycemic load was also positively associated with AMH 

concentrations (β per 5 units=0.051 [95% CI:0.008, 0.094]; p-trend=0.020). Glycemic index, 

total sugars, and dietary fiber intake were not strongly associated with AMH. Percentages of 

energy from protein and alcohol were also not associated with AMH.

Inverse associations were observed between AMH concentrations and total fat intake as a 

percentage of energy (β per 5% calories= −0.152 [95% CI:−0.299, −0.004]; p-trend=0.044; 

Table 2) and in grams per day (β per 10 g/day= −0.141 [95% CI: −0.295, 0.012]; p-

trend=0.071; Table 3) in multivariable-adjusted models. In analyses of dietary fat subtypes, 

grams per day of both monounsaturated fatty acids (MUFAs; p-trend=0.082) and 

polyunsaturated fatty acids (PUFAs; p-trend=0.043) were inversely associated with AMH. 

No strong trend was observed for grams per day of saturated fatty acids, although the AMH 

concentration for the highest quartile of saturated fatty acids was approximately half that in 

the lowest quartile. AMH concentrations appeared to decrease with increasing ω−6 and ω−3 

fatty acid intakes, though the trend was stronger for ω−6 (p-trend=0.044) than ω−3 (p-

trend=0.136). In general, adjustment for energy contributed the most to observed differences 

between age-adjusted and multivariable-adjusted models. Findings were similar when 

women currently taking oral contraceptives, those who had a unilateral oophorectomy, and 

those who were current smokers were excluded (data not shown).

In nutrient density models, replacing energy from carbohydrates with energy from fat was 

associated with lower AMH concentrations (β = −0.034, p=0.025) (Supplementary Table 1). 

Replacing energy from fat with energy from carbohydrates was positively associated with 

AMH (β = 0.032; p=0.034). The magnitude and direction of association were similar, 

though not statistically significant, when energy from fat was replaced with energy from 

protein (β = 0.035, p=0.387). Other substitutions of macronutrients were not strongly 

associated with AMH concentrations.
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Discussion

Modifiable exposures such as diet may affect reproductive function in women, yet few 

studies have examined associations between dietary factors and markers of ovarian reserve. 

In our cohort of late premenopausal women, AMH concentrations were positively associated 

with total carbohydrate intake and inversely associated with total fat intake. In analyses of 

dietary fat subtypes, modest inverse associations with AMH were observed for intakes of 

both MUFAs and PUFAs. Other dietary factors, such as protein intake and glycemic index, 

were not strongly related to AMH concentrations.

High dietary fat intake has been speculated to compromise reproductive function in women, 

with potential direct effects on ovarian morphology and function.(10) Some, though not all, 

studies in animal models have observed decreases in the number of primordial, primary, 

secondary, and antral follicles following exposure to a high-fat diet,(11–14, 30–35) an 

association potentially mediated by increased inflammation.(12) Others have also found that 

a high fat diet may increase follicular atresia.(11, 13, 15) However, a study in mice found no 

significant differences in serum AMH concentrations between those fed a low-fat or high-fat 

diet, suggesting that granulosa cell function may not be altered by high fat intake.(12) 

Studies of dietary fat and markers of ovarian reserve in humans are more limited. In a report 

from the BioCycle Study, a prospective observational study of healthy premenopausal 

women (N=259 women aged 18 to 44 years, mean=27 years) without a known diagnosis of 

PCOS, serum AMH concentrations were not associated with macronutrient intakes, 

including percent calories from fat.(21) Dietary assessment in their study was performed 

using multiple 24-hour dietary recalls, and blood samples used to measure AMH 

concentrations were collected several times throughout the menstrual cycle. Although 

distributions of macronutrient intakes in the BioCycle report were similar to those in our 

cohort, our analyses, in a narrower age-range of women suggested inverse associations 

between AMH concentrations and dietary fat intake, both as a proportion of total energy and 

in total grams per day.

In our cohort, both PUFAs and MUFAs, but not saturated fats, were modestly inversely 

associated with AMH concentrations. Relationships between subtypes of dietary fat and 

AMH were not evaluated in the BioCycle study report.(21) However, in a separate report 

from the same cohort, specific types of fat were not strongly associated with serum FSH 

concentrations.(19) While studies of fat subtypes and ovarian reserve markers remain 

limited, one prospective study of 3,115 premenopausal Japanese women (aged 35–56 years 

at dietary assessment) found that higher intakes of PUFAs and MUFAs were modestly 

associated with an earlier onset of menopause,(36) consistent with lower age-specific AMH 

concentrations.

Associations did not appear to differ substantially between ω−3 and ω−6 PUFAs in our 

analyses. These results are consistent with a possible detrimental effect of higher dietary ω
−6 fatty acids, but do not support the hypothesis that a diet rich in ω−3 fatty acids may delay 

ovarian aging.(16) The proposed biological mechanisms relating ω −3 fatty acids to ovarian 

reserve are not well-established, but are thought to involve reductions in inflammation and 

oxidative stress.(37) We are not aware of any prior observational studies that have examined 

Anderson et al. Page 6

Fertil Steril. Author manuscript; available in PMC 2019 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



associations between AMH and dietary ω−3 fatty acids. However, in a small trial of 15 

obese and 12 normal weight women, one month of ω−3 fatty acid supplementation did not 

result in a change in AMH concentrations, but did result in a reduction in FSH in normal 

weight women.(37) While our cross-sectional analyses do not support a positive association 

between dietary ω−3 fatty acid and serum AMH concentrations, larger prospective studies, 

with multiple biomarkers of ovarian reserve, may be needed to clarify associations with 

PUFA subtypes.

In our cohort, AMH concentrations increased with grams per day of carbohydrates and 

percent of energy from carbohydrates. These factors were not significantly associated with 

AMH concentrations in the report from the BioCycle Study.(21) Consistent with our results, 

one study of Chinese women aged 40 to 70 reported that higher carbohydrate intake was 

modestly associated with a later age at natural menopause.(38) Although the biological basis 

for our findings is not immediately clear, observed associations with carbohydrate intake 

could be largely explained by an AMH-lowering effect of dietary fat, since carbohydrate and 

fat intake as a proportion of total energy were strongly inversely correlated in our sample 

(data not shown). In our nutrient density models, replacing energy from fat with either 

carbohydrates or protein was positively associated with AMH (though the association with 

protein was not statistically significant). Conversely, substituting fat for carbohydrates was 

associated with lower AMH, while substituting protein for carbohydrates had no effect.

Dietary fiber has been of interest as a potential modifier of female reproductive hormones, 

given several previous reports of inverse associations between fiber intake and estrogen 

concentrations in women.(18, 39–43) Consistent with findings from the BioCycle study,(21) 

dietary fiber was not strongly associated with AMH in our analyses. Two prior studies have 

investigated relationships between fiber intake and FSH in premenopausal women, with 

conflicting results. Higher dietary fiber intake was associated with significantly lower serum 

FSH concentrations in the BioCycle Study,(18) but was not associated with plasma FSH in a 

study of 393 premenopausal Japanese women.(17) Though research to date is limited, it is 

possible that dietary fiber may affect some reproductive hormone concentrations, but not 

strongly influence AMH levels in premenopausal women.

Our study is among the first to examine associations between dietary factors and AMH 

concentrations in women, and was also able to account for other factors related to AMH 

levels, such as BMI and oral contraceptive use. However, due to the cross-sectional design, 

we cannot interpret our findings as causal. We were also limited to the evaluation of recent 

dietary intake, as comprehensive information on childhood or young adult diet was not 

available. It is possible that early-life dietary exposures may also influence AMH 

concentrations among late premenopausal women. Dietary assessment via FFQ may also 

result in some degree of measurement error, though we do not expect that this error would 

be differential with respect to AMH concentrations. In addition, women in our cohort were 

35–45 years of age, predominately non-Hispanic white, and all had a family history of breast 

cancer. Thus, our findings may not be generalizable to younger women or those of other 

racial or ethnic groups.
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Conclusions

Findings from this cross-sectional study of late premenopausal women suggest that dietary 

fat intake may be inversely associated with circulating AMH concentrations. Further 

research in prospective studies is warranted to evaluate dietary factors as potential modifiers 

of ovarian reserve.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 2.

Geometric means of AMH (95% CI) according to quartiles of macronutrient intake and carbohydrate measures 
a,b

Age-adjusted Multivariable adjusted 
c

% calories from carbohydrates

<41.25 0.41 (0.28, 0.61) 0.41 (0.27, 0.61)

41.25–47.34 0.64 (0.43, 0.95) 0.66 (0.45, 0.98)

47.35–51.84 0.77 (0.52, 1.15) 0.76 (0.51, 1.13)

≥51.85 0.71 (0.48, 1.06) 0.71 (0.48, 1.05)

β per 5% calories (95% CI) 0.134 (0.015, 0.253) 0.141 (0.023, 0.259)

p-value 0.027 0.019

% calories from fat

<32.25 0.65 (0.44, 0.98) 0.64 (0.43, 0.96)

32.25–36.59 0.74 (0.49, 1.11) 0.78 (0.52, 1.16)

36.60–40.39 0.54 (0.36, 0.80) 0.55 (0.37, 0.82)

≥40.40 0.56 (0.37, 0.83) 0.53 (0.36, 0.79)

β per 5% calories (95% CI) −0.139 (−0.286, 0.009) −0.152 (−0.299, −0.004)

p-value 0.065 0.044

% calories from protein

<13.40 0.58 (0.39, 0.87) 0.60 (0.40, 0.90)

13.40–15.44 0.63 (0.42, 0.94) 0.63 (0.42, 0.93)

15.45–17.09 0.61 (0.41, 0.92) 0.60 (0.40, 0.90)

≥17.10 0.65 (0.44, 0.96) 0.64 (0.43, 0.95)

β per 5% calories (95% CI) 0.031 (−0.316, 0.379) 0.000 (−0.344, 0.345)

p-value 0.859 0.999

% calories from alcohol

<0.40 0.67 (0.45, 1.01) 0.72 (0.47, 1.09)

0.40–1.69 0.70 (0.47, 1.05) 0.67 (0.45, 1.00)

1.70–5.94 0.64 (0.43, 0.95) 0.62 (0.42, 0.92)

≥5.95 0.48 (0.32, 0.72) 0.49 (0.33, 0.73)

β per 5% calories (95% CI) −0.123 (−0.292, 0.046) −0.119 (−0.289, 0.050)

p-value 0.154 0.167

Total carbohydrates (g/day)

<138.40 0.51 (0.34, 0.76) 0.42 (0.26, 0.68)

138.40–175.54 0.53 (0.36, 0.79) 0.48 (0.32, 0.73)

175.55–232.69 0.69 (0.46, 1.03) 0.67 (0.45, 1.00)

≥232.70 0.78 (0.53, 1.17) 1.07 (0.61, 1.86)

β per 10g (95% CI) 0.017 (−0.008, 0.042) 0.061 (0.006, 0.116)

p-value 0.189 0.031

Fiber (g/day)

<10.70 0.64 (0.43, 0.95) 0.84 (0.53, 1.33)

10.70–13.94 0.81 (0.54, 1.21) 0.92 (0.61, 1.37)
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Age-adjusted Multivariable adjusted 
c

13.95–19.94 0.57 (0.38, 0.85) 0.51 (0.34, 0.75)

≥19.95 0.49 (0.33, 0.73) 0.37 (0.23, 0.60)

β per 5g (95% CI) 0.003 (−0.124, 0.131) −0.048 (−0.238, 0.142)

p-value 0.959 0.622

Total sugars (g/day)

<60.40 0.43 (0.29, 0.63) 0.41 (0.26, 0.63)

60.40–80.44 0.62 (0.42, 0.92) 0.58 (0.39, 0.86)

80.45–112.04 0.66 (0.44, 0.98) 0.66 (0.44, 0.98)

≥112.05 0.83 (0.56, 1.24) 0.94 (0.60, 1.49)

β per 5g (95% CI) 0.015 (−0.006, 0.036) 0.020 (−0.008, 0.048)

p-value 0.156 0.162

Glycemic index

<51.65 0.47 (0.32, 0.71) 0.44 (0.30, 0.66)

51.65–53.73 0.78 (0.52, 1.16) 0.78 (0.53, 1.16)

53.74–55.74 0.58 (0.39, 0.86) 0.59 (0.40, 0.88)

≥55.75 0.69 (0.46, 1.02) 0.71 (0.48, 1.05)

β per 1 unit (95% CI) 0.012 (−0.039, 0.063) 0.023 (−0.028, 0.074)

p-value 0.646 0.372

Glycemic load

<62.94 0.45 (0.30, 0.68) 0.42 (0.26, 0.66)

62.94–82.41 0.71 (0.47, 1.05) 0.64 (0.42, 0.97)

82.42–109.13 0.69 (0.45, 1.00) 0.67 (0.45, 0.99)

≥109.14 0.69 (0.46, 1.02) 0.81 (0.48, 1.35)

β per 5 units (95% CI) 0.019 (−0.005, 0.044) 0.051 (0.008, 0.094)

p-value 0.122 0.020

a
Geometric means of AMH were estimated using generalized linear regression models; p-values are from tests of linear trend with dietary 

exposures modelled as continuous variables

b
AMH values are presented in ng/ml

c
Adjusted for age, body mass index, energy intake, smoking, and current use of oral contraceptives
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Table 3.

Geometric means of AMH (95% CI) according to quartiles of dietary fat measures 
a,b

Age-adjusted Multivariable adjusted 
c

Total fat (g/day)

<45.59 0.61 (0.41, 0.91) 0.82 (0.49, 1.37)

45.59–62.52 0.63 (0.42, 0.94) 0.71 (0.47, 1.07)

62.53–84.70 0.71 (0.48, 1.06) 0.67 (0.45, 1.00)

≥84.71 0.53 (0.35, 0.79) 0.37 (0.21, 0.67)

β per 10g (95% CI) −0.010 (−0.073, 0.053) −0.141 (−0.295, 0.012)

p-value 0.760 0.071

Saturated fat (g/day)

<13.38 0.68 (0.46, 1.02) 0.84 (0.50, 1.38)

13.38–18.91 0.54 (0.36, 0.81) 0.57 (0.38, 0.87)

18.92–25.17 0.67 (0.45, 1.00) 0.66 (0.45, 0.99)

≥25.18 0.59 (0.39, 0.88) 0.46 (0.25, 0.82)

β per 5g (95% CI) 0.009 (−0.091, 0.108) −0.066 (−0.298, 0.166)

p-value 0.866 0.577

Monounsaturated fat (g/day)

<17.81 0.64 (0.43, 0.95) 0.89 (0.54, 1.48)

17.81–24.97 0.64 (0.43, 0.96) 0.75 (0.49, 1.13)

24.98–32.86 0.69 (0.46, 1.03) 0.67 (0.45, 1.00)

≥32.87 0.51 (0.34, 0.76) 0.32 (0.18, 0.58)

β per 5g (95% CI) −0.015 (−0.094, 0.065) −0.150 (−0.320, 0.019)

p-value 0.720 0.082

Polyunsaturated fat (g/day)

<10.54 0.62 (0.42, 0.93) 0.85 (0.52, 1.37)

10.54–14.25 0.77 (0.52, 1.15) 0.86 (0.57, 1.30)

14.26–19.56 0.60 (0.40, 0.90) 0.58 (0.39, 0.86)

≥19.57 0.51 (0.34, 0.75) 0.34 (0.20, 0.59)

β per 5g (95% CI) −0.047 (−0.174, 0.081) −0.244 (−0.480, −0.008)

p-value 0.473 0.043

Total ω−3 fatty acids (g/day)

<1.01 0.65 (0.43, 0.97) 0.82 (0.51, 1.30)

1.04–1.41 0.72 (0.48, 1.08) 0.77 (0.51, 1.16)

1.42–1.94 0.52 (0.35, 0.78) 0.49 (0.33, 0.73)

≥1.95 0.59 (0.40, 0.88) 0.47 (0.28, 0.78)

β per 1g (95% CI) −0.078 (−0.329, 0.172) −0.300 (−0.695, 0.095)

p-value 0.539 0.136

Total ω −6 fatty acids (g/day)

<9.38 0.58 (0.39, 0.86) 0.80 (0.49, 1.29)

9.38–12.62 0.82 (0.55, 1.23) 0.91 (0.60, 1.37)

12.63–17.45 0.62 (0.42, 0.93) 0.60 (0.40, 0.89)
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Age-adjusted Multivariable adjusted 
c

≥17.46 0.49 (0.33, 0.73) 0.33 (0.19, 0.58)

β per 1g (95% CI) −0.011 (−0.039, 0.018) −0.053 (−0.105, −0.001)

p-value 0.465 0.044

Ratio of ω −6 to ω −3 fatty acids

<8.09 0.52 (0.35, 0.77) 0.49 (0.33, 0.74)

8.09–8.98 0.63 (0.42, 0.94) 0.68 (0.46, 1.02)

8.99–10.28 0.62 (0.41, 0.92) 0.63 (0.42, 0.93)

≥10.29 0.72 (0.48, 1.08) 0.69 (0.46, 1.02)

β per 1 unit (95% CI) 0.010 (−0.091, 0.110) 0.014 (−0.085, 0.114)

p-value 0.850 0.776

Long chain ω −3 fatty acids (g/day)

<0.05 0.66 (0.44, 1.00) 0.73 (0.48, 1.11)

0.05–0.07 0.66 (0.44, 0.97) 0.67 (0.45, 0.98)

0.08–0.14 0.60 (0.40, 0.89) 0.57 (0.38, 0.84)

≥0.15 0.56 (0.38, 0.83) 0.53 (0.35, 0.80)

β per 0.1g (95% CI) −0.093 (−0.278, 0.092) −0.135 (−0.328, 0.059)

p-value 0.324 0.172

Short chain ω−3 fatty acids (g/day)

<0.95 0.70 (0.47, 1.04) 0.86 (0.54, 1.38)

0.95–1.29 0.70 (0.47, 1.04) 0.74 (0.49, 1.11)

1.30–1.83 0.48 (0.32, 0.72) 0.46 (0.31, 0.68)

≥1.84 0.62 (0.42, 0.93) 0.49 (0.30, 0.83)

β per 1g (95% CI) −0.068 (−0.333, 0.197) −0.270 (−0.687, 0.146)

p-value 0.612 0.203

a
Geometric means of AMH were estimated using generalized linear regression models; p-values are from tests of linear trend with dietary 

exposures modelled as continuous variables

b
AMH values are presented in ng/ml

c
Adjusted for age, body mass index, energy intake, smoking, and current use of oral contraceptives
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