
Received: 19 January 2022 | Accepted: 13 June 2022

DOI: 10.1111/jhn.13055

NUTR I T IONAL SUPPORT AND AS S E S SMENT

Development of a nutrition screening tool to identify need for
dietetic intervention in female infertility

Komal Deepak Kumar1 | Rosemary Huntriss2 | Eulalee Green3 | Shabana Bora4 |

Claire Pettitt5

1Lister Hospital, HCA Healthcare UK,
London, UK

2Dietitian Ro Ltd, London, UK

3CSH Surrey Health, London, UK

4Lister Fertility Clinic, London, UK

5Nutrition and Dietetic Research Group,
Faculty of Medicine, Imperial College
London, UK

Correspondence

Claire Pettitt, 53A Grange Road, 0402 Spring
Grove, Singapore 249566.
Email: c.pettitt@imperial.ac.uk and
info@clairepettitt.com

Abstract
Background: One in seven couples are impacted by infertility in the UK, and
female infertility is often associated with several health conditions impacted by
nutrition. Despite many studies aimed at identifying the critical role of
nutrition in infertility, there is currently no screening tool that identifies
nutritional risk factors for infertility.
Aim: To propose a self‐administered screening tool to identify women who
would benefit from nutritional intervention to promote fertility.
Methods: A narrative review was carried out to identify and summarise
modifiable nutritional risk factors that can influence female fertility, including
comorbidities that can influence nutrition intake, absorption, and metabolism.
Key Findings: A nutrition screening tool outlining modifiable nutrition risk
factors potentially improving female fertility has been proposed, comprising of
BMI, medical history and quality of diet and lifestyle which would aid in
designing evidence based dietetic services for female infertility.
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The key points from the paper
Nutrition plays a critical role in managing infertility; however, there is
currently no screening tool that identifies nutritional risk factors for infertility.
We identify and summarise modifiable nutritional risk factors influencing
female fertility and propose a self‐administered screening tool to identify
women who would benefit from nutritional intervention to promote fertility.

INTRODUCTION

The prevalence of infertility in the UK is approximately 1
in 7 couples,1 with an increased prevalence associated with
later cohabitation with a partner, higher socio‐economic
status, higher educational attainment, higher occupational
status, and for those with children, becoming parents at an
older age.2 UK live birth rates are declining with 681,560
live births in 2020, a reduction of 4.4% from 2019 and the
lowest number of live births since 2002.3 In addition to

increasing age of conception, fertility health care profes-
sionals (HCPs) face further issues in the UK, including
Clinical Commissioning Groups (CCGs) cutting funding
for fertility treatments available through the National
Health Service (NHS). Curbs in funding will promote
further health inequalities between those able to afford
private treatment and those who cannot self‐fund their
fertility treatment. Few NHS services offer dietetic support
within fertility services. When support exists, the focus is
mainly on weight management.
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Despite many studies identifying the critical role of
nutrition in infertility, there is currently no screening tool
that identifies nutritional risk factors for infertility.
Given the increasing evidence of the impact of nutrition
on infertility, it is timely and essential to develop
evidence‐based pathways and education materials pro-
moting optimal nutritional status for those seeking
support with both natural and artificial reproductive
therapies.

AIMS AND OBJECTIVES:

Within this article we will be outlining the health
conditions, nutritional risk factors, and lifestyle factors
linked to infertility which can be positively impacted by
nutritional intervention.

This narrative review aims to:

• identify and summarise modifiable nutritional risk
factors which can influence female fertility (including
comorbidities that can influence nutrition intake,
absorption, and metabolism),

• discuss the outcomes achieved by nutritional interven-
tion, and

• propose a screening tool to identify women who would
benefit from nutritional interventions to promote
fertility.

Health Conditions Which Can Be Nutritionally
Optimised to Improve Fertility

Female infertility may be associated with several health
conditions impacted by nutrition (summarised in
Figure 1); their appropriate medical and nutritional
management can help improve fertility and other associ-
ated health outcomes. This clinical consideration would
help HCPs manage beyond the immediate reproductive

needs and consider overall health and long‐term implica-
tions.4 Examples include the following.

Weight and Infertility

Obesity is a well‐documented risk factor for infertility
and birth complications; and, being underweight is also
linked to poorer fertility and birth outcomes. Chavarro
et al. (2007) found a J‐shaped relationship between
weight and infertility due to ovulatory disorders. Women
with a body mass index (BMI) > 25 kg/m2 and <20 kg/m2

had a higher risk of infertility, which increased further
when BMI was >30 kg/m2.5 Van der Steeg et al. (2017)
demonstrated that women with a BMI > 29 kg/m2

experienced lower fecundity, with the probability of
conception linearly declining with each increased BMI
point.6 National Institute for Health & Care excellence
(NICE) guidelines suggest that women with a BMI of
30 kg/m2 or more should be informed that (i) they are
likely to take longer to conceive; (ii) if they are also not
ovulating, then losing weight (5–7% body weight) is
likely to increase their chance of conception; and (iii)
they are likely to have reduced chances of success with
assisted reproductive procedures.7

A recent systematic review and meta‐analysis eval-
uated the effectiveness of weight management interven-
tions in infertility and found that a reduced‐calorie diet
and increased aerobic exercise improved pregnancy rates
and ovulation status. The authors highlight that the
dietary intervention should not be overly restrictive and
would be more effective with regular, long‐term support
(e.g. weekly coaching for 6 months) to improve compli-
ance, with better adherence seen with the dual enrolment
of patient and partner.8

The highest risk of infertility is seen in women with
BMI < 20 kg/m2.5 Amenorrhoea (the absence of men-
struation) and menometrorrhagia (excessive uterine
bleeding) are seen more frequently in women with a

FIGURE 1 Summary of health conditions which can be nutritionally optimised to improve fertility
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low BMI,9 with a low BMI also linked to poor oocyte
quality.10 Functional hypothalamic amenorrhoea (FHA)
is a leading cause of secondary amenorrhoea, the three
main types being related to weight loss, stress, or
exercise.11 The US Endocrine Society Clinical Practice
Guidelines recommend that the minimum threshold for a
woman's BMI be 18.5 kg/m2 to optimise her chances of
fertility.12 They suggest that increasing body weight can
improve regular ovulation, conception, and
uncomplicated pregnancy; this should be done by
detailed assessment and counselling by a registered
dietitian.12 NICE guidelines suggest that increasing body
weight is likely to improve the chances of conception
of women with a BMI < 19 kg/m2 with irregular
menstruation.13

Eating Disorders

The importance of dietetic support during weight loss is
evidenced by the four‐fold higher prevalence of eating
disorders (ED) among women with infertility.14 Given
the benefits of a healthy BMI and with fertility centres
focusing on weight loss as part of their eligibility criteria,
some women will ‘diet’ – with the intention of weight loss
but without adequate advice and support. This can
increase their risk of disordered eating or an eating
disorder (ED), which are often undetected or untreated.
EDs are associated with high‐risk pregnancies and
complications such as preterm delivery, low birth weight,
intrauterine growth restriction, caesarean birth, low
Apgar scores, and negative impacts on IVF outcomes.14

Prevalence of EDs within infertile women is between
5.5% and 20.7%,14–17 particularly in those with ovulatory
disorders. In addition, a tendency towards non‐
disclosure of their ED to their healthcare provider
emphasises the need for ED screening.16

NICE guidelines suggest that in women with a history
of EDs planning a pregnancy, the GP/midwife should
advise on healthy eating and avoiding any unhealthy
weight loss measures.18 It is also essential to consider
psychological input when indicated18; therefore HCPs
managing infertility should be proficient in identifying
signs of EDs and refer to specialist services when
required.

Polycystic Ovary Syndrome

Polycystic ovary syndrome (PCOS) is one of the most
common endocrine conditions among women of child-
bearing age, with a prevalence of 2.2%–26%.19 It is
characterised by two or more of the following: hyperan-
drogenism, anovulation, and polycystic ovaries. A
crucial metabolic complication of PCOS is insulin
resistance (IR) which is thought to be a pivotal
contributor to the pathogenesis, with 40%–70% of

women with PCOS having IR independent of BMI.20

Around 40%–60% of women with PCOS live with
obesity, which itself leads to insulin insensitivity,
metabolic syndrome, and increased cardiovascular risk.21

The prevalence of infertility in women with PCOS is
70%–80%,22 with PCOS causing 75% of cases of
anovulatory infertility.23 IR is thought to play a role in
PCOS‐related infertility, perhaps through its impact on
hyperandrogenism, contributing to anovulation.24 Fur-
thermore, both obesity and PCOS independently influ-
ence smaller oocyte size, thereby affecting maturation
promotion activity.25

In a secondary analysis of two randomised controlled
trials (RCT) studying women living with overweight/
obesity (age 18–40 years) with PCOS and infertility, a
benefit of improved ovulation and live birth rate was seen
when lifestyle modification with weight loss preceded
infertility treatment with clomiphene citrate compared
with medical management alone. Weight loss interven-
tions included caloric restriction, anti‐obesity medica-
tion, behavioural modification, and exercise during a 16‐
week preconception intervention, after which clomiphene
citrate was administered. The cumulative ovulation rate
increased from 45% to 62%, and the live birth rate
improved from 8.5% to 25% with lifestyle intervention.26

Traditional weight‐loss strategies at preconception were
based on a low‐fat, calorie‐deficit diet27; however, a
recent meta‐analysis conducted on data from eight
randomised controlled trials (n = 327) suggested that
calorie deficit from a low‐fat and low‐CHO diet (fat
<35% and CHO<45%) had a more significant effect on
the levels of follicle‐stimulating hormone (FSH) (MD=
0.40, 95% CI (0.09, 0.71)) and sex hormone‐binding
globulin (SHBG) (MD= 6.20, 95% CI (3.68, 8.72)) than
a high‐fat and low‐CHO diet (fat >35% and
CHO<45%).28 Further research is required to evaluate
the optimal amount of carbohydrate and duration of low
carbohydrate intake.27

Diabetes

Increasing maternal age combined with a higher
prevalence of obesity means an increased chance that
women trying to conceive will be affected by metabolic
disorders, such as type 2 diabetes. IR and obesity are
risk factors for both PCOS and type 2 diabetes.
Achieving a 5%–7% weight loss before planning
conception aids in improving metabolic control.29

HbA1C concentration correlates positively with the
presence of menstrual irregularities and hypothalamic
anovulation, and better glycaemic control is associated
with a more regular menstrual cycle30 and improved
reproductive function.31 A systematic review conducted
by Franz et al. (2017), including 60 studies, evaluated
the effectiveness of dietetic input in the management of
diabetes. The findings suggested a reduction in HbA1C,
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ranging from 0.3% to 1.8%, with ongoing dietetic care at
12 months.32 Undernutrition in type 1 diabetes is also
associated with female infertility.29

Coeliac Disease

Coeliac disease (CD) in women can lead to delayed
puberty, infertility, amenorrhea, and precocious meno-
pause.33 CD‐related malabsorption can lead to a
deficiency of critical childbearing nutrients such as folate,
iron, and vitamin K.34 Though the prevalence of
infertility is similar among those with CD and the
general population, there is a higher maternal age among
those with CD, as shown by the relative fertility rate.35

The risk of miscarriage in infertile women with CD can
be reduced nine‐fold by strict adherence to a gluten‐free
diet.36 It is advisable to screen women presenting with
unexplained infertility or recurrent miscarriages for
subclinical CD using serological tests.37

Anaemia

Epidemiological and animal studies suggest that iron
deficiency anaemia may be linked to infertility, and case
study reports have suggested a link between pernicious
anaemia and infertility.38–40 The mechanisms through
which iron deficiency anaemia impacts fertility are not
clear; however, it has been shown that iron‐containing
proteins are essential for ovum development and follicle
maturation41 and that in pigs, iron is involved in
hormone secretion and cell proliferation.42 Supplemen-
tation with nonheme iron may decrease the risk of
ovulatory infertility,43 and iron‐rich water has been
successful as prophylaxis for pregnant women to prevent
iron deficiency anaemia; it is gentler on the gut compared
to oral iron supplementation.44

Although pernicious anaemia is rare, once identified
and treated with vitamin B12, women experiencing
unexplained infertility can become pregnant within
months.45 Those at risk of vitamin B12 deficiency include
individuals with malabsorption or restrictive dietary
patterns, such as vegans. Ensuring nutritional adequacy
of iron, folic acid, vitamin B12, protein, and vitamin C is
essential for preventing and treating all types of anaemia.

Endometriosis

Endometriosis (a condition whereby endometrial tissue
grows outside the uterus, in the surrounding organs and
structures) affects about 10% of women of childbearing age46

and is a chronic inflammatory, oxidative stress, oestrogen‐
dependent condition associated with infertility.47 It accounts
for up to 50% of infertility in women46; it is estimated that
30%–50% of women with endometriosis are infertile.48

Endometriosis presents with symptoms including
chronic pelvic pain, painful menstruation and ovulation,
painful defecation, and persistent or recurrent genital
pain occurring before, during, or after intercourse. Many
of these features are similar to irritable bowel syndrome
(IBS) and pelvic inflammatory disease (PID), and the
probability of comorbidity between endometriosis and
these two conditions is high.49 Interventions with a low
FODMAP diet conducted in a subgroup with IBS
showed improvement in symptoms related to visceral
hypersensitivity in 72% of women who presented with
both endometriosis and IBS, whereas only 49% women
had improvement who presented with IBS alone.50

Observational studies have shown that the following
are associated with a reduced risk of endometriosis:
limiting red meat,51 endocrine disruptors, and increased
vitamin D intake.52,53 Qualitative interviews suggest
potential benefits of dietary changes reducing endome-
triosis symptoms such as pain and menstrual cyclicity
and increasing well‐being. These changes include exclud-
ing or decreasing intake of certain foods, particularly
gluten, dairy, and carbohydrates, and increasing intake
of fruit, vegetables, and fish54; however, further research
is needed in this area.

Fibroids

Uterine leiomyomata, commonly known as fibroids, are
estimated to be present in 4.5%–68.6% of women under
50 years, 30% of which are asymptomatic.55 The
symptoms of fibroids include heavy bleeding, anaemia,
extreme tiredness, painful periods, and infertility. Fi-
broids are present in 5%–10% of infertile women and
may be the sole cause of infertility in 1%–2.4%.56 Their
impact on fertility depends on their location and if they
are large enough to distort the endometrial cavity.57

Vitamin D deficiency is believed to be related to uterine
fibroids58; and optimal vitamin D status may restrict
their growth.59 Baird et al. found that for every 25 nmol/
L increase in serum 25(OH)D, there was a 20% reduction
in the risk of having fibroids. They also found that if a
woman's serum 25(OH)D level was >50 nmol/L, there
was a 36% less risk of having fibroids, and the effect was
independent of ethnicity.60 An RCT supplementing 1250
ug/week vitamin D3 over 12 weeks in women with
vitamin D deficiency resulted in halting fibroids' progres-
sion compared to the control group, where a significant
increase in progression was seen.61

Thyroid Disorders

Medical management of thyroid disorders is essential for
those with infertility as studies suggest that pregnancy
outcomes are improved when TSH levels are kept <2.5
mIU/L, which is stricter than the clinical guideline
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recommendation of <4.12 mIU/L for those with hypo-
thyroidism alone.62–65

Despite a growing interest in the impact of nutrition
on thyroid disorders, there is a lack of studies specifically
exploring the impact of dietetic intervention for thyroid
conditions among women with infertility, outside of
weight management. However, it should be noted that
lower vitamin D levels have been associated with
hypothyroidism, autoimmune thyroid diseases and
Hashimoto's thyroiditis, and iodine deficiency and iodine
excess can both have negative implications for thyroid
function.66,67

Nutritional Factors

Energy Availability

Intentionally or unintentionally undereating (not
consuming enough calories, food, or nutrients to meet
the body's requirements) is linked to functional
hypothalamic amenorrhea (FHA).11 It is well estab-
lished that starvation is associated with amenorrhea.
Hypocaloric intakes and reduced energy availability
(EA) can be linked to ‘dieting’, which itself may be
associated with restriction of specific foods, food
groups, or nutrients leading to negative impacts on
fertility.68 Dieting may also be associated with EDs,
which are associated with high‐risk pregnancies,
several adverse perinatal outcomes,69,70 and an ele-
vated prevalence of iron deficiency anaemia and coffee/
caffeine consumption (both nutritional risk factors in
infertility).71 Even short‐term undereating can nega-
tively affect menstrual cycles prior to weight loss
occurring, and modest reductions in energy availability
over prolonged periods have been associated with
menstrual disturbances and decreased LH pulse
frequency.72,73 Avoidance of foods or food groups
can lead to nutritional inadequacies with negative
effects on fertility. The importance of nutritional
adequacy for fertility is discussed below.

Macronutrient Intakes and Fertility

Carbohydrate

There is evidence suggesting that consuming a diet with a
low glycaemic load (GL), high in fibre and with plenty of
whole grains, may have beneficial effects on fecundity
and oestrogen levels.74–77 In those with PCOS, a
reduction in carbohydrate intake led to improved insulin
sensitivity and reduced testosterone; however, these
effects were not seen in healthy menstruating
women.78–80 Some studies suggest that sugar‐sweetened
beverages (SSB) are detrimental to fertility, with intakes

of SSBs being associated with reduced fecundability and
reduced reproductive success in those undergoing
IVF.81,82

Protein

In a study by Chavarro and colleagues, 18,555 women
with a history of infertility were followed as they
attempted a pregnancy during an 8‐year period. It was
found that consuming vegetable protein instead of
carbohydrates or animal protein was associated with a
substantially lower risk of ovulatory infertility.83 In a
study considering 2696 embryos from 269 patients
undergoing intracytoplasmic sperm injection cycles, red
meat had a negative effect on blastocyst formation,
implantation rates, and the probability of a live birth,84

whereas a study of 351 women showed that fish intake
was associated with a higher probability of live birth
following assisted reproductive technology (ART), espe-
cially when fish replaced processed meat.85 A differential
effect of varying proteins on insulin sensitivity may
explain these findings, in addition to the replacement of
carbohydrate sources with vegetable protein, likely
reducing the glycemic index (GI) of a meal.86

Fat

Fatty acids (FA) are known to play an important role in
reproductive function, with evidence suggesting that
increased omega‐3 polyunsaturated fatty acid (PUFA)
intakes, reduced trans FAs and saturated FA intakes
may enhance fertility.5,87–89 Increased PUFA intakes
have been associated with higher fecundity, shorter time‐
to‐pregnancy, and better ART outcomes; however, no
dose‐response relationship has been established.89–91

Trans‐FAs are known to increase insulin resistance
and, in the NHS‐II study, were associated with higher
risks of ovulatory infertility.5 Minimal work has been
done looking specifically at the effects of saturated fat on
fertility, though a recent study showed that higher
intakes of saturated fat were associated with an adjusted
relative risk of 0.67 for clinical pregnancy in women
undergoing ART.92 The effects of other FAs on fertility,
including omega‐6 polyunsaturated FAs and mono-
unsaturated FAs, are not yet clear.90,93

Foods and Food Groups

Seafood Consumption
There is growing evidence showing an association
between fish intake and improved fertility. Nassan
et al. showed that replacing meat with fish improves
the probability of live births following ART.85,88,89 Hsi
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and colleagues assessed the MeHg concentration in the
hair of infertile women versus pregnant women (n= 224),
with the infertile cohort showing significantly greater
levels.94 The potential negative effects of environmental
toxins from seafood consumption are not clear, but
overall, there are clear benefits to oily fish consumption
with low mercury levels. Although the link between
mercury and fertility is inconclusive, fish containing
lower levels of mercury are recommended for women
who wish to conceive.95,96

Soy
Although controversy exists around soy intake and
reproduction, with more research needed,97,98 observa-
tional evidence suggests that higher intakes of soy
isoflavones have been associated with 77% higher
fertilisation rate in those undergoing ART compared to
not consuming soy.99 Interventional studies show posi-
tive effects of soy supplementation in those undergoing
ART with Unfer et al. showing lower rates of miscarriage
and higher rates of pregnancy with 1500 mg/day phyto-
estrogen supplementation in those undergoing IUI,
compared to placebo100,101 and a study by Shahin and
colleagues finding that 120mg/day oral phytoestrogen in
those with unexplained infertility undergoing ovulation
induction was associated with shorter induction cycles,
and higher endometrial thickness and pregnancy
rates.100,101 Although the mechanisms for these positive
effects are not clear, it is suggested that phytoestrogens
may have oestrogenic effects or act as oestrogenic
agonists in addition to being potent antioxidants.

Dairy
The fertility risk factor study by Greenlee and colleagues
examined agricultural and residential exposures associ-
ated with female infertility; the study of 322 women
found that consuming three or more glasses of milk per
day is protective of female fertility, with consumers
having a 70% lower risk of infertility than non‐
consumers.102 Chavarro et al. (2007) followed 18,555
married, premenopausal women without a history of
infertility who attempted pregnancy or got pregnant
within an 8‐year period and found that high‐fat dairy
intake compared to low‐fat dairy intake has been
associated with a lower risk of ovulatory infertility.103,104

Conversely, results from a study that considered food‐
frequency questionnaire data from two cohort studies in
Denmark and North America did not support the
hypothesis that full‐fat dairy was superior to low‐fat
dairy in promoting fertility,105 so no strong conclusions
can currently be made regarding the type of dairy intake.

Alcohol
Fan et al. (2017) showed that alcohol intake was
associated with reduced fecundability, with risk increas-
ing in a dose‐response manner.106 Heavy alcohol use is
thought to diminish the ovarian reserve and is associated

with multiple reproductive risks, including decreased
chance of having a live birth and increased risk of foetal
loss and having a child with foetal alcohol syndrome.107

There is substantial evidence that alcohol intake, even
moderate consumption, can negatively affect ART
outcomes.108,109 The expert opinion from the Maternal
and Fertility Nutrition Specialist Group from British
Dietetic Association (BDA) and Royal College of
Obstetricians and Gynaecologists (RCOG) suggests it is
safest to avoid alcohol intake prior to treatment.

Caffeine
Bolumar et al.110 suggested that a high intake of caffeine
(>500mg per day) increased time‐to‐pregnancy, but
there is inconsistent evidence regarding the effect of
moderate caffeine intake on fertility outcomes.110,111

Beyond fertility, the link between caffeine and pregnancy
outcomes is clearer, with increased caffeine consumption
linked to spontaneous abortion.112 Evidence regarding
caffeine intake and IVF outcomes remains
inconsistent.113,114 As cited by the European Food Safety
Authority, the Belgian Superior Health Authority (2012)
recommends that women of childbearing age consume
<200mg caffeine per day.115,116 This precautionary
advice is supported by others,117 with some authors
suggesting this intake may still be too high.112

Micronutrients

Vitamin D
Recommended intake (RNI) of vitamin D for UK adults
is 10ug/day unless deficiency is present.118 There is no
specific recommendation for those trying to conceive or
experiencing infertility; however, vitamin D deficiency
and insufficiency (serum level <75 nmol/L) is linked to
lower success rates for women undergoing fertility
treatments.119 Research suggests that vitamin D may be
beneficial for women with PCOS, insulin resistance, or
low levels of anti‐Mullerian hormone (AMH), and a
deficiency of vitamin D is associated with the patho-
genesis of endometriosis.120,121 The authors propose that
the improved fertility rates may be due to the immuno-
modulatory effect of vitamin D via the reduction of
inflammatory cytokines122 and a direct impact on the
endometrium.123

Vitamin D may be beneficial only for women with
disorders like PCOS, insulin resistance, or low levels
of AMH.

Folate and Folic Acid
Folate is the natural form of vitamin B9 found in foods,
and folic acid is the synthetic version found in supple-
ments and fortified foods. Both forms can prevent folate
deficiency, which currently occurs in 20%–40% of women
of reproductive age.124 Current UK recommendations
advise women planning to conceive to take 400ug/day
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folic acid from 3 months prior to conception and during
pregnancy and consume a folate‐rich diet to prevent
neural tube defects (NTD). For those at higher risk of
NTDs (those with previous pregnancy of NTD, male
partner with a history of NTD, periconceptional anti-
epileptic drug exposure, pre‐existing diabetes, and pre‐
pregnancy obesity125), a higher dose of 5 mg/day is
recommended.125,126 However, these women should also
be assessed for vitamin B12 deficiency as high dose of
folic acid supplementation may mask vitamin B12
deficiency.127 Where deficiency is found, a vitamin B12
supplement of 2.6ug/day should be recommended.125

Supplemental intake of folic acid has been shown not
only to prevent NTDs125 but also to reduce the risk of
infertility and improve outcomes of infertility treatment.
Fertility outcomes appear to favour supplemental folate
over dietary folate,128 with higher synthetic folate intake
associated with higher luteal progesterone and decreased
odds of anovulation and so may improve chances of
conception further.88

Vitamin B12
Although rare, vitamin B12 deficiency is associated with
infertility, abnormal egg development, and miscarriage.38

In those undergoing ART, a higher serum B12 concen-
tration is associated with higher live birth rates.129

Current UK consensus on recommended intake of
vitamin B12 is 1.5 μg/day for those trying to conceive
(2.6 µg if taking a high dose of folic acid); however, given
the high prevalence of deficiency in women of child-
bearing age, it has been suggested that the RNI be
increased to around 5–7 μg/day, or at least to the
European recommendations of 4.5 μg/day.130 As previ-
ously mentioned, this is of particular importance in those
trying to conceive who are at higher risk of B12
deficiency.

Iron
Iron deficiency is associated with ovulatory infertility and
reduced conception rates,40,43 and in pregnancy, with low
birth weight and developmental delay.131 Ideally, iron
status should be optimised prior to conception as
supplemental iron can cause GI distress and interfere
with nutrient absorption. RNI of iron in women of
childbearing age is 14.8 μg/day, higher in those with
measured deficiency.

Iodine
Moderate to severe iodine deficiency is associated with a
46% decrease in fecundability,132 and in pregnancy, it is
associated with adverse effects on foetal growth and
cognitive development, and an increase in preeclampsia
and preterm delivery.133–135 Studies suggest that initiat-
ing iodine supplement use in pregnancy may be too late
and that supplementation with 150 μg/day should begin
preconception.

Zinc
Zinc plays a key role in many processes involved in
female fertility and pregnancy, including ovulation and
oocyte maturation.136,137 However, there is a lack of
supplementation studies in women, preventing any
specific recommendations.138

Vitamin A
Fertility nutrition is not limited to successful conception but
aims towards a live pregnancy and healthy offspring.
Vitamin A is associated with a teratogenic impact when
supplemented in high doses such as 15,000 IU (4500 ug
retinol equivalents [RE]) from diet or more than 10,000 IU
(3000 RE) from supplements.139,140 These levels of intake are
not rare in high‐income countries, especially with habitual
multivitamin supplementation and/or intake of organ meats
(e.g., liver). Increased circulating retinoic acid in the first
trimester can lead to miscarriage and congenital malforma-
tions.141 The UK NICE guidelines advise avoiding supple-
mentation of more than 5000 IU vitamin A (1500 ug).142

Prenatal supplementations containing beta carotene are not
associated with negative outcomes.141 Women still need to
meet their recommended daily allowance from food sources.
Animal studies suggest the importance of vitamin A during
the implantation stages143; human trials are needed to
evaluate the relevance.

Dietary Patterns

Despite growing evidence to suggest that plant‐based diets
have beneficial health effects and the suggestion that
vegetable protein is superior to animal protein for fertility,85

there are also data to suggest that vegetarians are more likely
to have menstrual irregularities than non‐vegetarians, 26.5%
vs 4.9%, respectively.144 High fibre, low fat, and no meat
consumption seen in vegetarians have been associated with
lower oestrogen levels.144 However, more recent research
suggests that in long‐term, weight‐stable vegetarians with a
healthy BMI, vegetarianism per se is not associated with
increased menstrual cycle disturbances,145 suggesting that a
well‐planned nutritionally adequate vegetarian diet may not
be detrimental to fertility. Particular importance should be
paid to vitamin B12, selenium, iodine, iron, choline, and
omega‐3 PUFAwhich may be deficient in a plant‐based diet.

Regarding dietary patterns and protective effects on
fertility and conception, a Mediterranean diet of whole
grains, unsaturated fats, vegetables, and fish is shown to be
effective.88,146 Furthermore, the Mediterranean diet has been
shown to improve outcomes in women undergoing IVF
treatment.147–149 A lower risk of difficulty conceiving was
seen in subjects with high adherence to the Mediterranean
diet compared to those with the least adherence.150

A 2007 study by Chavarro et al. showed a ‘fertility
diet’ (consisting of high consumption of MUFA with
reduced trans‐fat consumption, high vegetable protein
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and less animal protein intake, high‐fat dairy, low
glycaemic carbohydrates and high whole grain and fibre
intake, multivitamin intake as well as more vegetarian
sources of iron) was associated with 66% lower risk of
ovulatory fertility and 27% reduced risk of infertility
from other causes.5

Summary of Nutritional Factors

As summarised in Table 1, female fertility is negatively
affected by reduced energy availability, high glycaemic
load, and high carbohydrate intake, high trans‐fat
intake, and high animal protein intake. Positive effects

TABLE 1 Summary of nutritional factors affecting fertility

Nutritional factor Suggested intake for fertility Reported impact on fertility References

Energy availability Ensure adequate energy intake Ensure energy provision for reproductive function 11, 68, 72, 72,

Carbohydrate Low glycemic index preferable, reduce high GI,
include whole grains, high fibre

Beneficial effects on fecundity and oestrogen levels 74‐77

Protein Plant based > animal based. Include fish Replacing animal sources of protein with plant‐
based sources of protein may reduce ovulatory
infertility risk.

83, 84, 85, 86

Fat MUFA/PUFA> SFA and trans fat Leads to higher fecundity, shorter time‐to‐
pregnancy, and better ART outcomes

5, 87‐92

Foods and food groups

Seafood 1–2 portions fish per week 1 oily fish (max 2 due
to heavy metals)

Fish consumption linked to shorter time to
pregnancy and increased probability of live
births following ART

85, 88, 89

Soy Soy intake from foods may be beneficial to those
with infertility, though evidence is not
conclusive.

Linked to higher ART success 99, 100, 101,

Dairy 2–3 servings of dairy/day Dairy is protective of fertility. 102, 103,
104, 105

Whole grains Include whole grains as per healthy eating
guidelines.

Linked to beneficial effects on fecundity and
oestrogen levels

74‐77

Red meat As per healthy eating guidelines, replace some
animal protein with plant protein.

Linked to infertility and associated with reduced
ART success

84, 85

Alcohol Avoid Linked to reduced fecundability with risk
increasing in a dose‐response manner, and to
reduced ART success

106, 107,
108, 109

Caffeine Limit to <200 µg/day Increased time‐to‐pregnancy 110, 111

Micronutrients

Vitamin D 10 µg/day. Test to identify any deficiency and
supplement further as necessary.

Improves reproductive health; deficiency and
insufficiency linked to lower ART success rates

118, 119

Folate/folic acid 400 µg per day, 5 mg if special conditions Reduces risk of neural tube defects and promotes
egg quality

125, 126

Vitamin B12 1.5 µg (2.6 µg if taking high dose of folic acid) Important for implantation and maintaining a
healthy pregnancy

38, 125, 127

Iron 14.8 mg or address deficiency Essential for healthy and regular ovulation.
Deficiency linked to ovulatory infertility and
reduced conception rates.

40, 43

Iodine 150 µg Ensures healthy menstruation and improves
chances of pregnancy; important for healthy
development of baby

132, 133‐135

Zinc Insufficient evidence to make a recommendation Important for healthy ovulation and menstruation,
as well as early development of embryo

136, 137, 138

Vitamin A Avoid supplementation of >1500 µg vitamin A.
Beta carotene is preferred source for
supplementation.

Teratogenic effects in high doses 139, 140,
141, 142
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are seen with intakes of omega‐3 PUFAs, especially oily
fish intake, low GI load, high intake of whole grains,
reduced carbohydrate intake, vegetable protein intake,
and high antioxidant intakes. Soy intake may be

beneficial to those struggling with infertility. Many
micronutrient deficiencies have been associated with
infertility, and optimising intakes and status of micro-
nutrients such as vitamin D, folate, vitamin B12, iron,

TABLE 2 Proposed fertility nutrition screening tool

Section and question Score

A. Body mass index (BMI)

BMI can be calculated using weight (kg)/height (m)2. You could ask your nurse to help you out with it.

Yes No Yes = 1, No= 0

1) Is your BMI between 25 and 30 kg/m2?

Yes No Yes = 2, No= 0

2) Is your BMI less than 19 kg/m2 or higher than 30 kg/m2?

B. Medical history

Do you haveanyof the following conditions which could influence your nutrition status? Yes No Yes = 2, No= 0

3) If your haemoglobin is tested and is <110 g/L or you have been diagnosed with anaemia

4) Newly diagnosed/poorly managed coeliac disease

5) Polycystic ovary disease

6) Uncontrolled diabetes

7) Diagnosed with endometriosis/fibroids and have symptoms such as abdominal pain/bloating/diarrhoea/
constipation

8) History of excessive dieting in the past 3–6 months or had a history of eating disorders

9) Any medical condition causing poor appetite/swallowing difficulty/malabsorption leading to poor nutritional
status

C. Quality of diet and lifestyle checklist:

Have you been following each of the following preconception practices in the past 3–6 months?

Nutrition adequacy Yes No Yes = 0, No= 1

10) Do you abstain from alcohol consumption?

11) Do you restrict any major food group such as whole grains (or other carbohydrate sources), milk and dairy
products, animal products, fruits, or vegetables for health/religious/personal reasons?

12) Do you regularly eat more than 4–5 portions of fruit and vegetables per day?

13) Do you include vegetarian/animal protein at least 2–3 times per day?

14) Do you consume oily fish 1–2 times per week?

15) Do you at least consume 2–3 portions of dairy products (such as milk/cheese/yoghurt)/fortified plant‐based
milk every day?

16) Do you eat whole grain carbohydrate food (such as brown bread, brown pasta, brown rice) every day?

17) Do you regularly use appropriate supplementation of 400mcg folic acid + 10mcg vitamin D (winter months)/
preconception‐specific multivitamins (containing folic acid and vitamin D provision along with other
nutrients for preconception)

18) Do you take any other vitamins/minerals to improve fertility (apart from the ones mentioned in Q17)?

Lifestyle factors Yes No Yes = 0, No= 1

19) Do you get at least 150 min of moderate physical activity each week?

20) Do you think you have a good understanding about healthy eating and nutrition for preconception and
pregnancy? On a scale of 0–10, where 10 is very confident, if you think you score above 7 then mark yes.

Total score (maximum score= 28)
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iodine, and zinc may offer improvements in fertility,
though further research is required to make specific
recommendations regarding multivitamin/mineral sup-
plementation. An overall dietary pattern in accordance
with the Mediterranean diet style of eating has the most
evidence in support of improved fertility. Further
research is needed to decipher the effects of full‐fat dairy
intake on fertility, though there are some promising data.

Nutritional Inadequacy

In addition to the medical conditions already mentioned,
other health conditions are often linked to nutritional
inadequacies, including swallowing difficulties, food
allergies/intolerances, restrictive diets, malabsorption
conditions, post‐bariatric surgery, and post active
oncology treatments, all of which could benefit from
dietetic assessment and intervention, ensuring nutritional
adequacy for the first 1000 days of life. Therefore the
proposed self‐screening tool needs to accompany clinical
judgement.

Lifestyle Factors

Physical Activity

Evidence suggests that although moderate, regular
physical activity (PA) can positively influence fertility
and ART outcomes, high‐intensity PA has been associ-
ated with poorer fertility outcomes.151 Inactivity and
sedentary behaviours are also associated with higher
rates of infertility.152 Decreasing PA can be particularly
effective in women with functional hypothalamic amen-
orrhea to improve energy balance and reverse
amenorrhea.12

Stress

There is a well‐known association between infertility and
stress, with infertile individuals reporting higher levels of
depression and anxiety than fertile individuals153; how-
ever, it has been less clear if stress causes infertility.
Recent reviews suggest that psychological interventions
can be effective in reducing anxiety and depression,
which could improve pregnancy rates in infertile
women,154 supporting a holistic approach to fertility
management.

Smoking

Strong evidence exists to suggest that smoking has an
adverse effect on reproductive capabilities and promotes
infertility in men and women.155,156 Smoking can also

have adverse effects on ARTs, affecting ovarian reserves
and decreasing fertilisation rates.157

PROPOSED FERTILITY
NUTRITION SCREENING TOOL

To identify those in need of nutritional support in their
fertility journey, a simple, self‐administered nutrition
screening tool is proposed in Table 2.

A score of 1 or above demonstrates nutrition risk that
the dietitian could organise self‐help resources such as a
group education, webinar, or factsheet. A score of 2 and
above requires a dietetic referral to be made. Further
research is required to validate the tool.

CONCLUSION

Given the lack of gold standard for comparison,
validating this tool is currently difficult. As a self‐
administered tool, it requires further review with clinical
judgement on the type and extent of dietetic involvement.
The scope of this tool is limited to identify gaps in
nutrition status and a potential link to subclinical and
clinical infertility. It could also help identify women who
would benefit from a higher folic acid supplementation,
identify the need for monitoring serum levels of specific
nutrients, and prioritise where a fertility dietitian can
provide nutrition intervention with educational material,
group or one‐on‐one consultations. Further research is
mandated to adapt the screening tool in different settings
and to assess the impact of the tool in identifying
nutritional needs in those with infertility, perhaps
through comparison to dietetic nutrition assessments as
previously done with tools such as SGA.
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