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Abstract

Background: Prevalence rates for infertility have increased globally.
Untreated coeliac disease (CD) and gluten sensitivity can affect fertility.
Guidelines encourage testing of women with unexplained infertility for
CD and case studies demonstrate pregnancies after introducing a gluten-
free diet (GFD).

Aims: To understand the experiences of women diagnosed with
infertility, investigating the potential role of gluten, including testing and
implementation of a GFD.

Methods: Participants completed an online survey that included open
and closed questions which were coded inductively and analysed using
thematic and content analysis.

Findings: 29 UK based women completed the survey. The majority
identified as White, with one Asian/Asian British, one Mixed, and one
Arab participant. Only four had not undergone fertility treatment. Twelve
had unexplained infertility, while seven had no diagnosis. Five had primary
infertility and five had a secondary infertility diagnosis. TA identified six
themes: (1) Experience with gluten in infertility, (2) Experiences with
testing for CD, (3) Health beliefs/concerns regarding gluten, (4) Other
interventions to help with infertility, (5) Nutritional support for women
with infertility, (6) Infertility experience. A GFD alleviated symptoms
for those with both intestinal and extra-intestinal symptoms. Participants
felt unprepared for CD testing and that healthcare personnel did not treat
symptoms seriously.

Conclusion: Awareness of extraintestinal manifestations of CD,
including unexplained infertility, should be increased amongst healthcare
professionals. Women with unexplained infertility should be screened
for CD, even without the presence of intestinal symptoms. Women with
infertility choosing to implement a GFD need to be better supported.

Keywords: Female infertility; coeliac disease; reproductive disorders;
gluten, non-coeliac gluten sensitivity; gluten free diet

Introduction
Infertility

Infertility affects approximately 48.5 million couples worldwide [1] with
one in seven couples having difficulty conceiving in the UK [2]. It is defined
as the inability of a couple to conceive after 12 months of unprotected sexual
intercourse [3] (NICE, 2013). Prevalence rates have seen an increase globally
[4], with female infertility increasing by 14.962% between 1990 and 2017,
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with the highest rate found among the 35 to 39-year-old
group [5]. Infertility is categorised into primary, secondary,
and unexplained. Primary infertility refers to a couple that
has never conceived, whereas secondary infertility refers to
prior conception that resulted in a successful pregnancy or
may have resulted in a miscarriage or ectopic pregnancy,
making re-conception challenging [6,7]. Finally, when no
specific cause of infertility can be identified, the condition is
referred to as unexplained infertility [6]. Infertility in women
can be multicausal and can stem from reproductive disorders
such as blocked fallopian tubes, fibroids, endometriosis,
polycystic ovarian syndrome, primary ovarian insufficiency,
hyperprolactinemia, pituitary cancer and hypopituitarism
[7,8]. Also, there is a well-documented connection between
eating disorders (ED), decreased fertility, and infertility
[9,10]. Many women seeking reproductive therapy have a
history of ED [11]. Severe psychological stress might also
contribute to infertility [8,12].

Gluten and Infertility

There is some literature highlighting the effects of
untreated gluten-related disorders on women, including
reproductive complications [6,13,14,15,16, and 17]. Many
studies have suggested routine screening for coeliac disease
(CD) in women with unexplained infertility, as subclinical
CD or non-coeliac gluten sensitivity (NCGS) may be present
[18, 19, 20, 21]. A gluten free diet (GFD) and its potential
challenges have also been studied [22,23], but not in the
context of infertility.

Coeliac Disease

CD is considered one of the most common lifelong
food-related disorders and has a strong genetic component
[14,21,24]. 1t is estimated that one percent of the general
population in Western countries suffers from CD, and there
is increasing evidence that the illness is underdiagnosed
in non-Western nations that were formerly thought to be
unaffected [25]. CD develops only in genetically predisposed
individuals that possess alleles that encode the HLA-DQ2
or HLA-DQS8 proteins, which are the result of two HLA
genes [6,21]. Populations like East and South-East Asians,
African Americans, and sub-Saharan Africans do not have
the high-risk HLADR3-DQ2 haplotype, so CD is uncommon
compared to Europeans, people of European ancestry, as well
as those from the Middle East, South Asia, Africa, and South
America, where prevalence is higher [26]. Additionally,
family history of CD influences the prevalence of CD, with
first-degree relatives having a prevalence of one in ten and
second-degree relatives having a prevalence of one in 39
[27]. The only treatment to date for CD is to avoid dietary
gluten [6,28]. Gluten is a protein found in wheat, rye, barley,
and triticale (a cross between wheat and rye), helping food
maintaining structure by preventing crumbling. However,
salad dressings, soups, and even food colouring may contain

gluten as an ingredient [29]. More research is now focusing
on another condition triggered by gluten ingestion known
as NCGS [28]; however, there is no mention of it in the
NICE guidelines in the UK, perhaps due to it being recently
recognised as a new clinical entity [30].

Coeliac Disease and Infertility

A variety of female reproductive disorders, including
menstrual cycle disorders, infertility, and adverse pregnancy
outcomes have been described as non-classical patterns
of clinical presentation of CD; however CD is scarcely
considered during the evaluation of infertility [19,31].
Interestingly, a significant association has been found
between endometriosis and CD [24]. These extraintestinal
manifestations may be the only method for CD to be
diagnosed in women although widespread consensus on
which obstetric and gynaecological disorders should be
investigated for CD is lacking [6]. Current estimates show
eight undiagnosed cases for every diagnosed individual with
CD [32], equalling approximately half a million undiagnosed
cases in the UK [29]. When comparing screening studies with
point prevalence data, only an estimated one in four instances
of CD are detected in the UK, implyin g a sizable undiagnosed
burden [33]. As for NCGS, no figures are currently available.
While NICE guidelines in the UK for health professionals
suggest screening for CD in unexplained infertility or
recurrent miscarriages, these conditions are not considered a
high-risk group for CD [3]. It remains unclear to what extent
women with unexplained infertility or recurrent miscarriages
are offered to test for CD by healthcare professionals or how
many are provided with one upon the individual’s request.
While understanding the prevalence of CD in infertile
women is critical for establishing possible risk groups for
CD screening, CD prevalence among these women appears
to be a matter of debate, according to systematic reviews and
meta-analyses on the topic [34,35,36]. Assumptions over the
healthiness of a GFD by individuals are evident in research
[37] potentially due to GF substitutes being higher in saturated
fat, salt and sugar content and lower protein and fibre content
[23,37,38]. However, increasing naturally GF foods such as
fruit, vegetables, and GF grains whilst removing processed
foods improves the diet's nutritional quality [39]. There
does not appear to be any data currently exploring women’s
experiences with GFD in relation to infertility.

Study’s Aims and Objectives

The overall aim is to understand more about the potential
role of dietary gluten in female infertility and reproductive
disorders and to understand the potential role, if any, that
gluten has played in women’s infertility journey, whilst
exploring women’s views and experiences regarding testing
for CD and/or trying a GFD and identify potential motivators
and barriers regarding implementing a GFD.
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Value of this Research

Infertility is a growing issue that can have detrimental
social and psychological consequences within a couple,
often threatening their marriage and, in some cases leading
to divorce [40]. Women tend to be more frequently blamed
for being infertile [40]. Literature suggests this stigma is
internalised and then transformed into self-stigmatization,
manifesting as feelings of shame, worthlessness, inferiority,
and decreased self-esteem, which can cause social isolation
[7]. It is important to ensure that any underlying issues that
could potentially affect natural or assisted reproduction are
thoroughly investigated and addressed appropriately [7,40].
For women undergoing IVF, there is also a considerable
financial burden that should be considered if they do not
qualify for funded treatment. The NICE guidelines in the UK
state that women who meet specific criteria are to be offered
three cycles of IVF; however, not all clinical commissioning
groups are complying as it is estimated that only in 2016
alone, 59% of IVF cycles done in the UK were funded
privately. Even though the estimated cost of one IVF cycle
is thought to be £3348, many ‘add-ons’ such as endometrial
scratching, assisted hatching, and embryo glue might be
required through the process can cost as much as £3500 [41]
often with medication as an additional cost.

Materials and Methods
Epistemological position

A postpositive perspective and a constructionist method
was used. This paradigm is founded on the premise that
truth, while based on data, is contextualised and formed by
both the participant and researcher [42]. Qualitative research
enables an in-depth exploration of events or experiences [43].
This approach is well-suited to studies of diet and lifestyle-
related behaviours, such as this one, where the objective is
to understand people's views and experiences for a specific
population [43,44].

Data collection

An online qualitative survey was used, primarily as this
research was undertaken during the COVID-19 pandemic.
Although qualitative surveys have historically been used less
frequently they can provide complex, in-depth data [45]. The
survey was self-administered and all participants receiving
the same set of questions in the same order. Participants
responded by typing their responses in their own words as
free text rather than selecting from pre-defined response
options. Since online qualitative surveys provide a high level
of perceived anonymity, they are also well-suited for research
on sensitive topics [45].

Methods

The researchers adhered to the University of Worcester's
ethics policies [46] and submitted a proposal for approval
(approval number SAHC2021DD1). University of Worcester

Data Protection Policy [47] and Data Protection Act [48]
were followed. Participants were provided with a participant
information sheet at the beginning of the survey, which
ensured confidentiality and anonymity, and they were allowed
to withdraw from the study before the final submission of
the questionnaire. Prior to starting the survey, consent was
obtained. Infertility is a sensitive topic that might cause
distress. Within the information sheet, the participants were
provided with links for organisations that provide helplines or
online peer support.

Recruitment of participants and sampling

A total of 29 women from the UK who had been
diagnosed with infertility or had been attempting to conceive
for more than a year with no success were recruited.
Recruitment was initiated online through a Charity called
‘Fertility UK’ and through an online peer support forum
called ‘Fertility Friends’ and also via the University course
Facebook group ‘Nutritional Therapy Students and Alumni
Worcester’. So non-probability purposive sampling was
used with convenience sampling, in which participants
are selected based on their accessibility. Later a snowball
sampling strategy was implemented by asking University
postgraduate students on a nutrition course to share the study
with anyone interested. The study was also featured on the
Postgraduate course 'Nutrition Health Worcester' Facebook
page in the same way it was promoted on the 'Nutritional
Therapy Students and Alumni Worcester' Facebook closed
group. Then the study was also shared on Instagram by the
senior researcher, inviting people to share the study with
anyone interested, again yielding snowball sampling. A post
about the study was also shared on the 'British Association
of Nutrition and Lifestyle Medicine (BANT) Members'
Facebook group, with the BANT communications manager
acting as the gatekeeper. The group members were asked
to share the study with anyone who might be interested.
This recruitment strategy was chosen since many nutrition
professionals specialise in fertility issues and may have the
required audience on social media or might have experienced
it themselves.

Inclusion Criteria
Women that are UK residents were recruited according to

the criteria below.

Inclusion criteria:

* Women who have been diagnosed with primary,
secondary, or unexplained infertility in the past

*  Women who have not been diagnosed with infertility but
have been trying to conceive with no success for more
than a year

* Women who are currently in the process of seeking
medical assistance for infertility in order to become
pregnant
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Exclusion criteria

Women who have received a coeliac disease, wheat
allergy, gluten ataxia or dermatitis herpetiformis diagnosis
before trying to conceive. No participants were excluded
from the study.

Data Collection

Participant was presented with an information sheet and
a consent form when they clicked on the survey link. These
outlined the study's objectives and procedures as well as the
participant's ability to withdraw from the study until before
submitting the questionnaire. Confidentiality protocols were
included in the information sheet. The survey transcripts
were not accessible to anyone other than the two researchers.
Qualitative data was collected and collated using the Survey
Hero [49] online survey software. The survey was designed
following the study's aims and objectives and was then
piloted. After piloting the survey grammatical errors were
amended, and the feature of selecting multiple answers for
some of the closed questions was added. Questions included
the effects of ingesting gluten, the accessibility of testing
for CD, and the experience of following a GFD. The final
questionnaire had nine open-ended questions followed by
eight check-box questions; some were demographic, and
others were related to the participant’s fertility journey and
history of conditions linked to CD. The survey was active
from the 18th of September until the 11th of October 2021.

Data analysis

Participants were assigned numbers. Through reading and
re-reading the transcripts, points of interest were identified.
Then an inductive approach was used to create an initial set
of codes using line-by-line coding, this was then developed
into a thematic map outlining superordinate and subordinate
themes. The supervising researcher cross-checked the coding
and set of themes and assisted in rearranging codes and
reorganizing themes.

Thematic analysis (TA) is a method for deriving meaning
from data by identifying and categorising themes within a
data set using a qualitative paradigm [44]. Codes are classified
according to overarching themes, which are then established
to serve as a framework for discussing the findings. The
data's most prominent features are discovered and evaluated
according to the research question [50]. Researcher bias
was mitigated by second member checking and keeping a
reflective journal. The final codebook contained 101 codes.
The codes were analysed and condensed into superordinate
and subordinate themes.

Findings and Discussion
Participants characteristics

29 women ranging in age from 24 to 45 years and over
completed the survey. The majority of the women identified

as White, with one Asian/Asian British, one Mixed, and
one Arab participant. Twenty-five participants were from
England, three from Scotland, and one from NI. Only four
had not undergone fertility treatment. Twelve participants
had unexplained infertility, while seven had not obtained a
diagnosis but had been trying to conceive for more than a
year. Five had primary infertility and five had a secondary
infertility diagnosis.

None of the participants had received a CD diagnosis, with
only one participant having a first-degree relative with a CD
diagnosis. Three participants were diagnosed with NCGS. In
terms of CD comorbidities, ten participants were diagnosed
with IBS, with one having an IBD diagnosis. Three of the
participants had been diagnosed with endometriosis, and one
participant had a thyroid disease. As for family history the
mothers of six women were diagnosed with IBS and one with
endometriosis.

Results of Thematic Analysis (TA)

TA identified six themes, with the first and second
superordinate themes having seven and three subordinate
themes accordingly. A graphic overview of superordinate and
subordinate themes is shown below in Figure 1.

Participants are identified by numbers to retain anonymity.
Themes pertinent to the study's purpose and objectives are the
focus of the discussion, this includes experience with gluten
in infertility and experience with CD testing.

Discussion of the Superordinate Themes

Superordinate theme 1: Experience with gluten in
infertility journey

In this theme participants vocalised the challenges of a
GFD while highlighting possible ways to overcome them and
the effects of a GFD.

Gluten affects me physically and emotionally & I feel
better when I am not eating gluten

When asked if they noticed changes after consuming
gluten free (GF) foods in a closed question, almost all women
reported reacting to gluten-containing foods. All participants
who experienced intestinal or extra-intestinal symptoms
reported improvement in at least one symptom when going
on a GFD or abstaining from gluten-containing foods. Table
3 depicts most symptoms mentioned by the participants and
their improvement due to following a GFD.

Gastro-intestinal (GI) disturbances were the most
frequently reported symptom following gluten consumption
for most participants, which is consistent with literature
for CD [14,21] and NCGS [17,51]. More than half of the
participants reported several extraintestinal symptoms,
sometimes in the absence of intestinal symptoms (see Table
3), corroborating recent findings that CD may manifest as
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Table 1: Demographic information of participants

Number of

Marker
respondents

Age

18-23 years old

24-29 years old

30-35 years old 14
36-41 years old

42-45 years old

Over 45 years old 4

Ethnicity

White 26
Asian/ Asian British 1

Black/African/Caribbean/Black British 0

Mixed 1

Other’ 1

Region

England 25
Scotland

Wales 0

Northern Ireland (NI) 1

Fertility Treatment

In the UK 20
Outside the UK

Not sought fertility treatment 4

Fertility diagnosis

Primary infertility 5

Secondary infertility

Unexplained infertility 12

Not diagnosed with infertility
'Other ethnicity included Arab

extraintestinal symptoms in more than half of adult cases
[14]. Extraintestinal symptoms are also prominent in NCGS
[17,51], with recent literature highlighting a strong correlation
to neurological symptoms [52]. Interestingly, the majority
of the extraintestinal symptoms identified by participants
in this study have been associated with CD and NCGS in
the literature, including headaches, brain fog, fatigue, poor
mood, skin issues, and joint pain [15,53].

Other areas where women noticed improvements after
switching to a GFD were lower thyroglobulin antibodies,
less pain during menstruation, and improved insulin levels.
Not only is autoimmune thyroiditis the most common
co-occurring autoimmune condition in CD patients [54],
but infertility is quite prevalent in women with Graves'
or Hashimoto's disease, affecting 50% of patients [55].
Improvements in thyroid function after following a GFD
have been previously reported in studies [56,57]. Although
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no research on menstrual pain as a symptom of CD was
found, conditions such as endometriosis, which has been
linked to CD [24] present with pain during menstruation, and
the alleviation of pain after a GF diet has been reported in the
literature [58].

It is worth noting that none of the participants had been
diagnosed with CD, and only three had been diagnosed with
NCGS; however, the majority of them displayed a clinical
picture that fit a CD and NCGS diagnosis, and they saw
improvements in their symptoms after following a GFD.
These findings are consistent with research indicating that
only one in every four cases in the UK is diagnosed, indicating
a significant undiagnosed burden [33].

Table 2: Gluten-related disorders and comorbidities associated with
CD within the family

Marker Number of
respondents
First degree relative with CD
Yes 1
No 28
Other blood relative 0
Diagnosis prior to infertility journey
Coeliac disease 0
Non-celiac gluten sensitivity 3
Wheat allergy 0
Gluten ataxia 0
Dermatitis herpetiformis 0
None of the above 26
Diagnosis of participant
Irritable bowel syndrome (IBS) 10
Infl.a.mmatory bowgl disease (IBD) (Ulcerative 1
colitis or Crohn’s disease)
Endometriosis 3
Diabetes Type 1 0
Thyroid disease (Hashimoto’s, Grave’s disease) 1
Systemic Lupus Erythematosus (SLE) 0
Antiphospholipid syndrome 0
| have not been diagnosed with any of these 18
Maternal diagnosis
Irritable bowel syndrome (IBS) 6
Inflammatory bowel disease (IBD) (Ulcerative
colitis or Crohn’s disease) 0
Endometriosis 1
Diabetes Type 1 0
Thyroid disease (Hashimoto’s, Grave’s disease) 0
Systemic Lupus Erythematosus (SLE) 0
Antiphospholipid syndrome 0
Mother has not been diagnosed with any of 21

these
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Figure 1: Part 1 of Thematic Map Showing Superordinate Themes and Subordinate Themes

How to stay GF when
cooking for family

I became nutritional
therapist after infertility

journey

T

Feelings for

Reasons for getting
tested

I I I

Tested due to Health professional My symptoms were
anaemia/low iron levels suggested testing largely dismissed

Access to testing —_—
sting

Private testing is
expensive for me

Participant requested test
by GP

Testing isn't necessary for

Tested due to coeliac
relative

I couldn’t face eating
gluten to get tested

Tested due to digestive
issues me
1 was offered medication
rather than further testing
I'was offered testing after
month and months of

I was offered testing after
months and month of
complaining

1 was not properly
informed about testing

complaining
| got tested straight away
1 have not been offered
testing

I have been offered
testing

Citing NICE guidelines to
get testing

| haven’t asked to get
tested

- Superordinate theme

- Subordinate theme
I:l Code
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Figure 3: Part 3 of Thematic Map Showing Superordinate Themes
Table 3: Quotations reflecting overall changes in perceived health of undiagnosed participants after trying a GF diet

Quotations (Original text)
After following a GF diet

‘I felt much more energetic’ (P27)

Before following a GF diet

‘I noted small changes such as having a blocked nose in the morning much less
often’ (P25)

‘Eating foods like that makes me feel super sluggish. After
eating food like this | almost can’t function properly’ (P27)

‘Now that I'm mainly gluten free if | eat pizza or pastries |
might get fatigue and tiredness after that | don’t normally
get when | eat other foods’ (P25)
‘sinus congestion, stomach problems, feeling extremely Ang . . .,
hungry for days after eating gluten’ (P17) Weight loss, felt very good, decrease in period pain’ (P17)
‘Initially 1 felt awful, like | was going through a purge but then | felt great and
my skin and hair all improved, as did my overall mood, I felt less sluggish and
happier. It was difficult but | enjoyed thinking about food and recipes in a new
way. | also saw an improvement in my thyroid function after making these

‘Feeling bloated, constipated or diarrhoea the next day,
often accompanied by a low mood.” (P21) changes. | continued with the gf snd [sic] df and avoid processed food, it's been
2.5 years now, and | on our third round of ivf, got pregnant with our little girl. The
first round since making the changes.’ (P21)
‘it is hard but it got rid of my symptoms and | feel well’ (P2)
‘helped with weight loss, reduced bloating, improved my skin condition but
unfortunately we did not see any improvements in my fertility’ (P26)

‘Joint and muscle pain, fatigue’ (P2)
‘| see a definite change in my skin as well as bloating and
discomfort after eating foods with gluten and wheat.’ (P26)

‘Instantly within 2/3 days no reactions to food, no cramping or bloating. Felt more
alert and less sluggish’ (P16)

‘I felt lighter. | feel more clear headed if I'm not eating gluten.’ (P19)

‘Before | started | was feeling very tired and low energy and as the months
progressed | began to feel much more like myself again. | did loose a little bit of
weight but only about half a stone. About 5 months after | started the diet i had a
frozen day 5 embryo transfer and it was successful! This is my 3rd transfer and

‘Bloating, sluggish feeling, blotchy skin’ (P16)
second pregnancy from that egg collection.’ (P24)

‘Skin has cleared up, bloating has diminished, soreness has gone.’ (P10)

‘Super bloated, lethargy, needing to go to the toilet quickly,
heacldaches [sic]’ (10)
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Eating gluten-free is difficult

Survey results from a closed question showed women had
tried a GFD, a Paleo diet and grain-free diet. More than half
of the participants who tried a GFD had difficulties adhering
to it. When discussing GFD, participants frequently used
words like 'difficult’ or 'hard'.

‘If I stay with family or away on holiday for any length of
time where I'm eating more unhealthily than usual I notice a
big difference. I find it hard when eating out or staying with
people.’ (P19)

‘I try to be as gluten free as possible living in a family
house but do eat gluten on and off suffering with the reaction
I get.’ (P4)

There is widespread consensus that CD affects not only
individuals but also family and social structures [23,59].
Adhering to a group norm is a pleasurable experience [60],
so being unable to align our diet with that of others through
changes in food preferences and liking sets you apart from the
group norm [61], which is why people with CD feel that they
face social exclusion over their eating habits [62]. Efforts to
align the diet with that of others can impact adherence to a
GFD, as participants who lived with people who did not have
CD were not as competent at managing a GFD as participants
who lived alone [23]. In a recent study, participants who
lived with family members described cooking GF meals
for themselves and gluten-containing meals for their family
members as a way of adhering to the GFD [23]. Individuals
with CD have also reported that bringing their own food to
social gatherings helped with adherence [59].

Another participant seemed overwhelmed by the changes
she had implemented by going GF.

‘Also I've already cut out some of the things I enjoy, and
it is beginning to make me feel like I can't take any comfort in
anything I enjoy.” (P22)

Indeed, adopting a GFD has been associated with
information overload [63], and strict adherence to a GFD
has been linked to feelings of 'desperation' [64]. In patients
with CD, dietary counselling and follow-up reviews have
been linked to increased GF dietary adherence, remission
of disease-specific symptoms, and improved quality of life
(QOL) [106,65]. Furthermore, coeliac support groups can
provide practical guidance and assistance to people with
coeliac disease, and membership in such organisations
has been consistently associated with increased adherence
[66,67]. Both strategies can aid in the learning of how to
follow a GF diet, and the development of coping skills can
help alleviate some of the issues associated with GF diet
adaptation [68].

Price was also an issue, stating that GF foods are ‘quite
expensive’(P24) and that they ‘wpuld [sic] stay gluten-free if

it were easier and more affordable’ (P26). Most participants
in studies cite affordability of a GFD as a significant barrier
to adherence [62,69]; however, only a few participants in this
study expressed dissatisfaction with the price of GF products.
Some studies consider the limited availability of GF foods
to be a burden in adhering to the GF diet [69,70], but this
was not the case in this study since none of the participants
reported difficulty finding GF products. This may be due to
the increased availability of GF products mentioned in studies
[23,62].

Motivators to keep eating GF

The most common answer given by participants was
that having more options makes eating GF easier. For some,
trying new recipes kept them motivated, with a participant
stating that she ‘enjoyed thinking about food and recipes in
a new way’ (P21). Another woman mentioned that getting
recommendations from their nutritionist on pulse-based
pasta instead of ‘supermarket gluten-free’ (P13) pasta that
is ‘highly processed’ (P13) was helpful. Eating out and an
overreliance on processed foods, which are frequently high in
fat and sugar and low in fibre are two of the most significant
barriers [71]. Cooking at home is a GFD management
strategy that addresses both of these concerns. According
to non-CD research, home cooking promotes a variety of
positive effects, including a healthier dietary pattern, positive
self-management behaviours, an increased willingness to
incorporate complex dietary adjustments, and an improved
QOL [71]. Participants agreed that it was easier to eat GF at
home instead of eating out. This could be for several reasons,
one of them being that the internet, social media and groups
related to CD have made it easier to access information about
how to prepare GF meals [23]. Another reason could be fear
of cross-contamination when eating out, which has been
described as a barrier to adherence by others [23,62], or the
challenge of finding GF food when travelling, at work, on
vacation, or eating out [72,73].

One of the reasons some women were motivated to stay
GF was a successful pregnancy or an up-coming IVF cycle.
Three women reported getting pregnant after making dietary
changes, including going GF. One woman described how her
partner's support encouraged her to stay GF and eventually
become pregnant.

‘Was hard to start, really missed bread. But did it with
my husband so we could encourage each other. We both lost
weight and 1 felt a lot slimmer in my midriff, and no bloated
feeling. I also got pregnant after 5 rounds of IVF.” (P14)

Indeed, partners demonstrated the strongest concordances
in eating patterns over time which could explain the successful
adherence to GF diet [74]. Family and social networks
also impact eating habits by encouraging or discouraging
individuals from making the appropriate food choices [75].
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Another finding of the survey was that weight loss seemed
to be a goal for some participants. Obesity rates among
women of reproductive age have risen dramatically during the
last few decades [76]. In the UK, one in every five pregnant
women is overweight at their prenatal appointment [77,78].
Women with high body mass index (BMI) are often restricted
access to fertility treatment due to health concerns and poor
clinical outcomes [79, 80]. Vahratian and Smith [81] reported
that obese women were more likely to seek medical care for
infertility but were less likely to receive it.

Superordinate theme 2: Experiences with testing for
CD

This superordinate theme encompasses participants'
experiences with CD testing, including their access to testing
and feelings about the test, as well as their interactions with
healthcare professionals and the test itself.

Access to coeliac disease testing for infertile women

There was an almost even mix between women who
received a test and women who did not amongst participants.
Every participant who requested a test received one.
Participants who requested testing from their healthcare
provider outnumbered those who received testing from their
healthcare provider. This reflects increased CD awareness
among participants, which agrees with findings indicating
that general public awareness has increased in the UK over
the last decade [82]. The researcher identified two possible
explanations, the first of which is increased internet access,
which has resulted in an increasing number of people
learning about CD from peers and non-medical personnel
rather than exclusively from healthcare professionals [83].
Additionally, infertile women are more likely to consult the
internet for information on the topic [84]. Second, awareness
efforts by support groups such as Coeliac UK are proving
effective in raising awareness among the general public, as
recent findings from a UK study show a 17% increase in the
number of patients who see their GP and are later diagnosed
with CD [85].

Interestingly, participants who were not offered testing
for CD had reported experiencing GI issues and fatigue in
survey questions, both of which are classical manifestations
of CD and NCGS in the literature [14,21]. Findings
from studies conducted around the awareness of health
practitioners had conflicting results. While CD awareness
is poor among General Practitioners (GPs) in France, with
gastroenterologists more likely to recognise it [86], CD
awareness is increasing among GPs in Finland, who are now
responsible for diagnosis [87]. The case—finding strategy
implemented by general practitioners in the United States of
America and Italy has demonstrated that physician awareness
campaigns improve physicians' knowledge of CD and its
diagnosis [88,89]. As for the UK, findings showed that case-

finding in CD in primary care is no higher than the expected
prevalence. However, because the vast majority of patients
tested in primary care fall into the 'classic CD' category, this
finding likely reflects the need to educate those expected to
perform opportunistic screening about CD's associations
with other processes, such as autoimmune diseases and
gynaecological conditions [29].

Notably, more than half of the participants in this study
with unexplained infertility were not offered testing by their
healthcare professional despite the fact that it is mentioned
in the CD protocol by NICE [90] and has been suggested by
studies [19,21]. Findings from an Australian qualitative study
highlighted low prioritisation of comprehensive preconception
healthcare engagement for health screening [91]. This further
indicates that awareness regarding unexplained infertility and
CD needs to be increased among health providers. Shah and
Leffler [19] published proposed indications of CD testing in
women with infertility or of childbearing age. Only a small
number of respondents did not seem interested in getting
tested, stating that ‘episodes happen less often now as I've
made the link to certain foods and manage my diet around
them.” (P29) and ‘I have no diagnosis but I do try to live
gf’ (P10). When it comes to CD, there is concern that self-
treatment might lead to a more relaxed attitude towards
avoiding gluten, increasing the risk of auto-immune diseases
and low fertility, among others [30,92]. The same applies to
NCGS since there is a higher chance that individuals with
NCGS develop autoimmune disease [93,94].

Testing

Despite being offered CD serological testing, many
participants expressed that they were not informed on the
necessary diet prior to testing, so they were asked to retake
the test, which seemed unrealistic given their inability to
manage gluten-related symptoms.

‘Yes, it showed as negative but they hadn't explained
to me the need to be eating gluten daily for many weeks in
advance. I then couldn't face the prospect of eating it for such
a period so i didn't test again- cant afford more accurate,
private testing’ (P11)

‘Yes again recently however they told me I would need to
eat gluten for 6 weeks before testing, this seems impossible as
1 feel very unwell after consuming any gluten’ (P17)

These results match previous findings in the UK, where
participants felt that they did not receive enough information
throughout the diagnostic process [95]. Primary care
physicians' initiation of a GF diet before endoscopy was also
mentioned in another study, and it involved serologically
positive patients; however, it was conducted in the US [96].
NICE guidelines strongly advise individuals suspected
of having CD to consume gluten in more than one meal
per day for at least six weeks prior to the duodenal biopsy
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[97]. Initiating a GF diet before testing demonstrates a lack
of clinical expertise regarding the appropriate method of
diagnosis, implying a degree of medical inertia toward it
[96]. As a result, patients with undetected CD suffer further
harm due to possible repeat endoscopies and additional
time spent on a gluten-containing diet. Some participants
who underwent testing but did not receive a CD diagnosis
continued to experience symptoms consistent with CD or
NCGS after eating gluten. However, a UK study revealed
that only 40% of endoscopies included four biopsy samples,
demonstrating how the bulk of duodenal biopsies do not
follow BSG recommendations [98]. Also, 12.4% of patients
identified with CD had previously had a gastroscopy with
no biopsy samples collected in the five years preceding their
diagnosis [99].

The impact of this is evident in the more than doubled
diagnostic rate observed in endoscopies performed according
to the guidelines [99]. Taylor et al. [96] argue that this is
a clear example of how diagnostic inertia towards CD can
result in missed or delayed diagnosis. Some participants in
this study were not satisfied with the treatment they received
from their healthcare providers:

‘I visited the dr regarding ibs type symptoms which were
largely dismissed, this was in the first year of struggling to
conceive.” (P21)

‘Blood test after many trips to the doctors and months and
months of complaining’ (P12)

The literature reflects the participants’ multiple visits to the
doctor before getting tested, with the average number of pre-
diagnosis visits to general practitioners regarding symptoms
being 7 for those diagnosed after 2000 [100]. According to
a recent UK study, 1/5 of the participants reported lacking
confidence in their health professional because they felt that
their symptoms were not taken seriously or that their health
professional did not listen [95]. The dissatisfaction with
healthcare professionals was evident in the Santos [62] study,
in which participants were dissatisfied with the treatment they
received from their medical provider as well as their ability to
identify their symptoms as CD. Some findings from the UK
support this viewpoint, citing long delays in diagnosing CD
as a result of an early misdiagnosis of IBS in individuals with
classic CD symptoms [73]. Surprisingly, as shown in Table
2, the most common diagnosis amongst participants in this
study was IBS.

The following themes are discussed in outline as they do
not specifically relate to the aims and objectives of this study.

Superordinate theme 3: Health beliefs and concerns
regarding gluten

This theme incorporates participants' perspectives on
what constitutes a healthy diet and their perceptions of

the health effects of a GF, grain-free, or Paleo diet, which
are listed in Figure 3. When asked if they would consider
trying a gluten-free diet during their infertility journey, most
participants expressed concern about removing a food group
from their diet. Some participants referred to the GF diet as
‘a restrictive diet’ (P11) or ‘severe intervention’ (P8) while
others described GF alternatives as ‘awful’(P27), ‘processed’
(P27), with GF being labelled as ‘quite bad and full of
preservatives’ (P25). Indeed, there are concerns about the
healthiness of the GF diet in the literature [23], with studies
showing that GF products contain more salt, sugar, and
saturated fats, as well as less fibre and protein, than non-GF
counterparts [37,38].

Superordinate theme 4: Other diet interventions to help
with fertility

This theme includes all of the dietary interventions that
participants reported trying to support fertility, as shown in
Figure 3. Overall, women appeared to avoid foods such as
processed foods, refined grains, and sugar, which are staples
of the Western diet and have been linked to decreased fertility
[101,102].

Superordinate theme 5: Nutritional support for
women with infertility

This theme incorporates how participants expressed the
areas they need help with to maintain a GFD, which can be
found in Figure 3. The importance of receiving nutrition care
and how it promotes adherence was highlighted.

Superordinate theme 6: Infertility experiences

This theme identified feelings surrounding infertility as
expressed by one of the participants. The participant expressed
her frustration with the fact that ‘there isn't seemingly
a 'diagnosis' to my infertility’ (P22) and how ‘infertility
occupies most of your thoughts everyday’ (P22). Feelings of
hopelessness and difficulty coming to terms with infertility
diagnosis are prevalent in the literature [103], and healthcare
professionals including allied health professionals who work
with infertile clients should be aware of how mental health
may affect their adherence to dietary recommendations.

Limitations

This is a qualitative study of 29 participants and the
majority of participants were white British women. Purposive
sampling of a broader range of ethnic backgrounds and a
larger sample could have resulted in a more diverse range
of perspectives, particularly among ethnic groups where
the social pressure to become a mother maybe stronger
[104,105]. As a result, the findings may not be applicable to
other women experiencing infertility, but as this is an original
study, it provided a great insight into the experiences of
infertile women in the UK. The online recruitment may have
recruited technology-savvy individuals only; however, this
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was necessary due to COVID constraints. Themes analysed
addressed the research's aims and objectives, additional
findings that emerged from the rest of the themes, albeit
interesting, did not fit the aim and objectives and so have not
been reported in depth.

Recommendations for future research

Further research is needed to determine whether the
findings in this study are consistent across the UK in terms
of CD and infertility, particularly in areas with the highest
incidence rates of CD, such as Yorkshire and the Humber
[33]. A comparable study involving a diverse group of
people from various socioeconomic backgrounds would also
be insightful, as CD is thought to be more common in areas
with the least socioeconomic deprivation [33]. A multi-centre
study across countries would also provide further useful data.
The current study's findings could also be used to create a
questionnaire to investigate quantitatively how many women
with unexplained infertility are offered serological screening
for CD and how many consult a nutrition professional
throughout their infertility journey in order to make the results
more generalisable. It could also be beneficial to investigate
healthcare professionals' perspectives on screening for CD
and NCGS in women with unexplained or other types of
infertility.

Conclusions

Both intestinal and extraintestinal symptoms were seen
in infertile women, and they reported symptom improvement
after following a GFD. Successful pregnancies following
dietary changes that included switching to a GFD were
also reported by some participants. Many women reported
difficulty sticking to a GFD, citing difficulties with social
interactions as well as feeling overwhelmed. Having more
GF options in stores, workplaces, and while travelling
would increase GFD adherence. Many participants were
not offered CD testing by their healthcare practitioners
despite experiencing symptoms associated with CD and
NCGS, raising concerns about medical inertia and a lack of
CD awareness amongst healthcare professionals. Failure to
follow CD diagnostic guidelines resulted in women lacking
information for the diagnostic process and having to repeat
testing, which was avoided due to consequences they
would endure by eating gluten. Furthermore, some women
expressed dissatisfaction with their treatment, frequently
feeling that their symptoms were being dismissed. Finally,
ongoing nutrition care may be supportive for infertile women
choosing a GFD on their infertility journey, and it may help
improve both the experience of a GFD and adherence to a
GFD.
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